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• Scientific method 
• Data quality objectives 
• Data quality and usability concepts 

Introduction to QA/QC Concepts 

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

Understanding Environmental Data 

• Data quality assessment (DQA) process 
• Data usability evaluation (DUE) process 
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• How to document DQA/DUE 
• Common documentation problems 
• Documentation tips 

Documenting Data Usability 
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Introduction to QA/QC Concepts 
 The Basics of DQA/DUE  
 Reasonable Confidence Protocols 
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INTRODUCTION TO 
QA/QC CONCEPTS 

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

The Scientific Method 
How it relates to environmental 
cleanup 

Importance of understanding 
Data Quality 

Data Quality Objectives 
(DQOs) 

Examples of DQOs to consider 

Data Quality 
Assessment (DQA) 

Reasonable Confidence 

Laboratory Narrative 

Chain of Custody 

Data Usability 
Evaluation (DUE) 

Review of Laboratory QA/QC & 
Narratives 

Types of Analytical Data 

Roles & 
Responsibilities 

Environmental Professionals’ 
Responsibilities 

Laboratories’ responsibilities 

5 



THE SCIENTIFIC METHOD  

1. Identify the problem 
• Do I have release?  
• I have a release. 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. Data Collection  
• Field activities 
• Laboratory analysis 

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

6. Conclusion 
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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)  
 Investigation planning  
 Determining compliance with regulatory standards  
 Remediation design  

• Setting data quality objectives (DQOs) 
 Laboratory reporting limits/lower limits of quantitation (RL/LLOQs) 
 Analytical method capabilities 
 Receptors 

 Drinking water 
 Ecological Thresholds 

 Attainability of project-specific goals 

• QA Plan  
 Field & lab procedures designed to meet DQOs 

• Evaluating DQOs 
 Data quality assessment 
 Data usability evaluation  
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DATA QUALITY OBJECTIVES (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? 
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Purpose Process 

DATA QUALITY ASSESSMENT AND DATA USABILITY EVALUATION 

 Provides confidence that the 
laboratory analytical data is of 
sufficient quality to support the 
decisions being made 

 Provides an accurate and 
consistent means to assess 
environmental impacts to land, 
water and human health  

 Reduces uncertainty (human 
health risks, and financial and 
environmental uncertainty) 

 

 

1st step is Data Quality Assessment (DQA) 

 Identify and summarize QC nonconformances 

2nd step is Data Usability Evaluation (DUE) 

 Determine whether or not the quality of the 
data is sufficient for the intended purpose 
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DATA QUALITY ASSESSMENT 
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 

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 

The DQA must be performed prior to the DUE 
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REASONABLE 
CONFIDENCE 

 Analytical data used for environmental investigation 
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 
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WHAT INFORMATION IS IN THE RCPS? 

Overview of the method Summary of the analytical 
method 

Method Interferences 

QC Requirements Table 1A – Specific QA/QC 
Performance Requirements 

Special Analytical Considerations 

Analyte List Table 1B 

Routine Reporting Deliverables 

Sample Containers, Preservations, Holding Times 

Tentatively Identified Compounds (TICs) 

Appendices 
5/1/2025 
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WHICH RCPS 
WERE UPDATED 
IN 2024? 

• 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 

Metals 

• 9010/9012/9014 – Cyanide by distillation and colorimetry 

Other 

• 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 

Organics 

NOTE!  

• RCP TO-15 has not been updated yet, but it will 
be in the future  

• RCP 1633 coming in the future 

• RCP 8021 has been retired 

QR code to DEEP QA 
webpage 
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KEY RCP 
CONSIDERATIONS  
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◄All compounds calibrated and reported 
unless directed differently by the EP 

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

Analyte List 

◄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 

◄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 

Reporting Specifications 
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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

• Available on DEEP QA/QC webpage
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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 
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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 
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CHAIN OF CUSTODY 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 
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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 
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 Project Planning & Sample Submittal: 

• QAPP/RCPs 

• Project Objectives and CSM 

• 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 

• Evaluate the usability of the data 

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

  
 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 
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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 RCP vs Non-RCP 

• RL/LLOQs necessary to achieve intended use of the data 
o Regulatory Criteria Required 

• Turn around time needed 
• Holding times 
• QC requirements 

o Blanks, Duplicates, Matrix Spikes, etc. 

• Data Deliverables 
o Equis, Excel, Level 4, etc. 

• Containers & Preservatives  
o Sample volume needed 

 Laboratory Communication Form on the QA/QC Webpage 
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Plan Ahead Tip! 
Consider if samples need 
to be picked-up/dropped-

off within specific 
timeframes to avoid 

missing holding 
times/temp ranges 
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 Each of these rows represent a “run”

 If this were an GC/MS analysis, each row 
would represent 30 minutes per run

 Totaling 11 hours of instrument run-
time for just 6 samples! Typical batches 
consist of 20 field samples.

 Instruments that require long run times 
generally run overnight on “auto-run”

 NOTE: This is why submitting samples 
sufficiently within hold times is SO 
important
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DEFINITIONSAMPLE ID

Calibration Standard0 Cal Std

“”0.1 Cal Std

“”0.2 Cal Std

“”0.4 Cal Std

“”0.8 Cal Std

“”1.6 Cal Std

Initial Calibration VerificationICV

Continuing Calibration BlankCCB

Lab Control SampleLCS

Reporting Limit/Lower Limit of QuantitationRL/LLOQ

Lab Reagent Blank (separate sample from the CCB)LRB

Sample 1

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

Matrix Spike (i.e. 3rd aliquot of sample that has known concentration of analyte added)Sample 1_MS

Sample 2

Sample 3

Sample 4

Sample 5

Sample 6

Continuing Calibration VerificationCCV

CCB

Example of an 
Analytical “Run”



DATA PACKAGE REVIEW 
EP RESPONSIBILITY 

 Upon Receiving Data Package: 
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  

Review and evaluate the laboratory 
data and non-conformances (if any) 
Communicate with laboratory if there 
are any questions 
Conduct review ASAP to allow lab to 
conduct re-analysis within holding 
times 
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PERFORMING DQA/DUE REVIEW & DOCUMENTATION 
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, Verifications, RCRA CA 
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 

➠ Demonstrate and document the quality and usability of the data for reporting 
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 
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DATA QUALITY ASSESSMENT DESCRIPTION TYPE OF DATA 

Evaluate precision, accuracy, and sensitivity1 Analytical data generated using the RCPs RCP Data 

RCP Equivalency Demonstration Form2 required 
to demonstrate EP evaluated precision, accuracy, 
and sensitivity 
 

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

Non-RCP Data 
(existing RCP) 

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

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

Non-RCP Data 
(no RCP) 

Use existing QC data to evaluate precision, 
accuracy, and sensitivity.   
If precision and accuracy QC data are not 
available, evaluate sensitivity 

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

Pre-RCP Data 

1RCSA 22a-133k(1)(h)(1) 
2Equivalency demonstration form is available on the DEEP QA/QC Webpage 

TYPES OF ANALYTICAL DATA 
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DQA/DUE BASICS SUMMARY 

The Scientific Method 
How it relates to environmental cleanup 

Importance of understanding Data Quality 

Data Quality Objectives (DQOs) Examples of DQOs to consider 

Data Quality Assessment (DQA) 
Reasonable Confidence 

Laboratory Narrative 

Chain of Custody 

Data Usability Evaluation (DUE) 
Review of Laboratory QA/QC & Narratives 

Types of Analytical Data 

Roles & Responsibilities 
Environmental Professionals’ Responsibilities 

Laboratories’ responsibilities 
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QUIZ BREAK

Introduction to QA/QC Concepts
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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. It depends 
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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 
b. Analysis 
c. Collection Date 
d. Regulatory criteria 
e. Collection Time 
f. Preservative 
g. Project Name/Site Location 
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Q2-CHAIN-OF-CUSTODY 

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

a. Yes 
b. No 
c. It depends  
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QUESTIONS?
Please type your Questions into the Q&A Box 
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Overview of Environmental Analysis 
 Understanding Analytical Data and 

Basic Data Quality Indicators 

Presented by: Rebecca Merz 
Phoenix Laboratories 

Jeffrey Smith 
CET Labs 

Roni Tanguay  
DEEP | Remediation Division 

Kevin Vanderveer 
DEEP | Remediation Division 



SECTION 
OUTLINE 
 
UNDERSTANDING 
ENVIRONMENTAL 
ANALYTICAL DATA AND 
DATA QUALITY 
INDICATORS 
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Quality 
Assurance 

Acronym Soup 

What Defines a 
Quality Assurance 
Program 

PARCCS 

Precision 

Accuracy 

Representativene
ss 

Comparability 

Completeness 

Sensitivity 
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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 
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WHAT DEFINES A 
QUALITY ASSURANCE 
PROGRAM?   

 Quality Assurance 
 Involves planning, implementation, assessment, 

reporting, and quality improvement to establish 
the reliability of laboratory data 

 Quality Control 
 The specific tools that are used to achieve this 

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 
quality” 
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QA 
Program 

Quality 
Assurance 

Quality Control 

What do we mean by “known quality” and how do we 
evaluate it? 

36 
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Lab Quality Control 

LCS/LCSD 

MS/MSD 
LAB 

DUPLICATE 

INTERNAL  
STANDARDS 

LAB 
BLANKS 

SURROGATES 

Field Quality Control 

FIELD 
DUPLICATE 

MS/MSD 

FIELD 
BLANK 

TRIP 
BLANK 

EQUIPMENT 
BLANK 

QAPP SOPs 

LABORATORY 
COMMUNICATION 

DQA 

RCPS 

Quality 
Assurance 

QA Program 
LAB 

CERTIFICATION 

Quality Control 

LABORATORY  
AUDITS 

37 



QUALITY CONTROL BEGINS IN THE FIELD 

Errors made in the field compound through entire analytical process 
Propagation of 

Error 
Mix-ups in sample labels 
Illegible labels 
Damaged labels 

Labeling  

Sample not properly transported on ice 
No blue packs! Temperature  

Samples sent to lab close to holding time or past holding time Holding Time 

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

Sampling Issues 
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DATA QUALITY INDICATORS 











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QUALITATIVE 
VS 

QUANTITATIVE 
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PARCCS are 
quantitative and 
qualitative measures 
of principal quality 
attributes 

Quantitatively 
Precision, 
Accuracy, and 
Sensitivity 

Qualitatively 
Representativene
ss, Comparability, 
and 
Completeness 
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LAB & FIELD 
MEASUREMENTS 

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

5/1/2025 Connecticut Department of Energy and Environmental Protection 41 



PRECISION 

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

 

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 
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CALCULATING PRECISION – RELATIVE PERCENT DIFFERENCE 
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 Calculated using equation: 
 

 

 

 R1 = Response for sample 1 
 R2 = Response for sample 2 
 %RPD = Relative Percent Difference 

 

Relative Percent Difference 
(%RPD) 
• May indicate sample 

heterogeneity or instrument 
variability 

 
Replicate analyses  
• Laboratory duplicates 
• Field duplicates 
• AKA Matrix duplicates (MD) 

 
Used to assess/observe 
precision of measurements 



ASSESSING PRECISION 
Acceptance Criteria  

(%RPD Upper Limit) 
lab/gw/soil 

%RPD R2 R1 Scenario 
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 %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 

 

A 15 17 13 20/30/50 

B 14 20 35 20/30/50 



 Evaluating Field & Lab RPDs 
 Conservative approach use > result 
 Are the results representative of conditions of 

the site? 

  

EVALUATING PRECISION INFORMATION 

5/1/2025 

Sources of Variability 
1. Measurement of system performance (lab 

& field) 
 Reproducibility issues, i.e., RPDs outside of criteria 

 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 
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EVALUATING PRECISION 
Acceptance Criteria  

(%RPD Upper Limit) 
lab/gw/soil 

%RPD R2 R1 Scenario 
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 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 

 Scenario B 
 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 

A 15 17 13 

B 14 20 35 20/30/50 

20/30/50 



 
 
 
 
 
 
PRECISION 
EXAMPLE 
 
VOC 
LCS/LCSD 
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LABORATORY DUPLICATE PREP & ANALYSIS 

Sample 
Extract 

Lab 
Duplicate 

Sample 
Prep 

Analysis 

Report 

Lab Dup 
Extract 

Sample  

Lab Dup 
“R2” 

Sample 
“R1” 

Assess & Evaluate  
Precision (RPD) 
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MS/MSD PREP & ANALYSIS 

Sample 
Spike & 
Prep 

Analysis 

Report 

Sample MSD 

MS 

Sample MSD MS 

Sample 
Extract 

MSD 
Extract 

MS 
Extract 

Calculate 
Recoveries 
& RPDs Assess & Evaluate  

Accuracy 
(Recovery)  

&  
Precision (RPD) 

MSD 
“R2” 

MS 
“R1” 

Sample 
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LCS/LCSD PREP & ANALYSIS 
AQUEOUS SAMPLES 

LCS 
Extract 

LCSD 

Sample 
Prep 

Analysis 

Report 

LCS 

LCSD 
Extract 

Calculate %R 
& %RPD 

Assess & Evaluate  
Accuracy (%R)  

&  
Precision (%RPD) 

LCSD 
“R2” 

LCS 
“R1” 5/1/2025 Connecticut Department of Energy and Environmental Protection 51 



ACCURACY 

A concept used to describe the agreement 
between an observed value and an accepted 
reference or true value 
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CALCULATING ACCURACY – PERCENT RECOVERY 

 Matrix Spike Recovery calculated using equation: 

 ೞ ೠ  
 Rs = Spiked sample result 
 Ru = Un-spiked sample result 
 S = Spike concentration 

 

 LCS/ICV/CCV Recovery calculated using equation: 

 ೘

೅
 

 Vm = Measured value 
 VT = True value 
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Measures the performance of 
the analytical method  
• Always expect some 

variability 
 

Used to assess/observe 
sample matrix interferences 
 

Percent Recovery (%R) 

• May indicate high or low 
bias to data 
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ACCURACY – LABORATORY QC PARAMETERS & BIAS 
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Bias Source Function Parameter 

Instrument drift Demonstrate accuracy of instrument calibration for duration of analysis
• Lab-prepped standards with known target analytes 

ICV/CCV 

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

LCS/LCSD 

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

Batch MS/MSD 

Matrix interference for 
other similar analytes 

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

Surrogates 

Matrix interference for 
other similar analytes 

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

Internal 
Standards 

Instrument performance at 
low-end of calibration 

Lab prepared standard with lowest concentration of analyte(s) that can be reliably 
measured.  

RL/LLOQ 



ACCURACY – FIELD QC PARAMETERS & BIAS 
Bias Source Function Parameter 

Matrix interference  Assigned sample spiked with known concentration of target analyte(s)  
• Measures performance of the analytical method in relation to specific matrix 

for specific sample 
 

Site-specific 
MS/MSD 

Sampling/handling 
contamination 

To account for potential contamination during field/sampling/transport 
procedures 
• Can affect the accuracy of the concentration reported for a sample 

Field/ 
Trip/ 
Equipment  
Blanks 
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ASSESSING ACCURACY-LAB QC SAMPLES* 
Assessment Example 

Acceptance 
Criteria  

(% range) 

%Recovery Measured Spike 
Concentration 

Expected Spike 
Concentration 

Scenario 

5/1/2025 Connecticut Department of Energy and Environmental Protection 56 

*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

A 50 

50 

28 

74 148 

55 

70-130 

70-130 

B 

Low Bias 

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



ASSESSING ACCURACY-MATRIX SPIKE 
Assessment Example 

Acceptance 
Criteria  

(% range) 

%Spike 
Recovery 

Expected Spike 
Concentration 

Spiked Sample 
Concentration 

Unspiked Sample 
Concentration 

Scenario 
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A 50 

50 

120 

74 50 

50 

70-130 

70-130 

B 

High Bias 

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 

140 
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LINEAR RELATIONSHIP & ACCURACY 
Calibration curves only have a 
linear relationship (R2 ≥99.95%) to 
a limited concentration 

Once past the calibration range, 
relationship becomes asymptotic  

• Statistical confidence decreases 
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LINEAR RELATIONSHIP & ACCURACY 
Calibration curves only have a 
linear relationship (R2 ≥99.95%) to 
a limited concentration 

Once past the calibration range, 
relationship becomes asymptotic  

• Statistical confidence decreases 

Sample concentrations greater 
than the established calibration 
range trigger the need for a 
dilution 

• Measurement not statistically 
supported  

• Sample concentrations outside of the 
valid calibration should NOT be 
reported, i.e., no “E” flags 
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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 
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SAMPLE DILUTIONS-EXAMPLE 
• Industrial site treats effluent for hexavalent chromium (Cr6+) to 

comply with NPDES permit 
• Method 7196 is colorimetric, i.e., presence of Cr6+ causes color 

change in the solution prepared by the lab analyst 
• Analyst adds known concentration of Cr6+ 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 

 
Good news, effluent treatment is working 
 
Bad news, matrix recovery may not meet acceptance criteria 
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Concept Exercise! 



EXERCISE:  
ACCURACY AND PRECISION 

The dartboard analogy 
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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 

We’ll navigate through 5 examples 
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Recovery 
Range 

70-130% 

64 



EXAMPLE 1 

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

What type of 
accuracy is 
presented here? 
 
Low Accuracy 
 
What type of 
precision is 
presented here? 
 
Low Precision 
 

Lab Application: 
 
LCS (R1) recovers @ 65%  
outside of recovery acceptance 
range 
 
LCSD (R2) recovers @ 120%  
inside of recovery acceptance 
range 
 

𝑹𝟏 − 𝑹𝟐
𝑹𝟏 + 𝑹𝟐 /𝟐

× 𝟏𝟎𝟎 = %𝑹𝑷𝑫 

 
%RPD = 60 
 
RPD acceptance criteria is 30% 
 precision outside of range 
 

Recovery Range 
70-130% 

65 



EXAMPLE 2 
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Lab Application: 
 
LCS (R1) recovers @ 65%  
outside of recovery acceptance 
range 
 
LCSD (R2) recovers @ 55%  
outside of recovery acceptance 
range 
 

𝑹𝟏 − 𝑹𝟐
𝑹𝟏 + 𝑹𝟐 /𝟐

× 𝟏𝟎𝟎 = %𝑹𝑷𝑫 

 
%RPD = 17 
 
RPD acceptance criteria is 30% 
 precision withinrange 
 

What type of 
accuracy is 
presented here? 
 
Low Accuracy 
 
What type of 
precision is 
presented here? 
 
High Precision 
 

Recovery Range 
70-130% 
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EXAMPLE 3 
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Lab Application: 
 
LCS (R1) recovers @ 75%  
inside of recovery acceptance 
range 
 
LCSD (R2) recovers @ 120%  
inside of recovery acceptance 
range 
 

𝑹𝟏 − 𝑹𝟐
𝑹𝟏 + 𝑹𝟐 /𝟐

× 𝟏𝟎𝟎 = %𝑹𝑷𝑫 

 
%RPD = 46 
 
RPD acceptance criteria is 30% 
 precision outside of range 
 

What type of 
accuracy is 
presented here? 
 
High 
Accuracy 
 What type of 
precision is 
presented here? 
 Low Precision 
 

Recovery Range 
70-130% 

67 



EXAMPLE 4 
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Lab Application: 
 
LCS (R1) recovers @ 100%  
inside of recovery acceptance 
range 
 
LCSD (R2) recovers @ 110%  
inside of recovery acceptance 
range 
 

𝑹𝟏 − 𝑹𝟐
𝑹𝟏 + 𝑹𝟐 /𝟐

× 𝟏𝟎𝟎 = %𝑹𝑷𝑫 

 
%RPD = 9.5 
 
RPD acceptance criteria is 30% 
 precision within range 
 

What type of 
accuracy is 
presented here? 
 
High 
Accuracy 
 What type of 
precision is 
presented here? 
 High Precision 
 

Recovery Range 
70-130% 
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EXAMPLE 5 
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Lab Application: 
 
LCS (R1) recovers @ 70%  
inside of recovery acceptance 
range 
 
LCSD (R2) recovers @ 75%  
inside of recovery acceptance 
range 
 

𝑹𝟏 − 𝑹𝟐
𝑹𝟏 + 𝑹𝟐 /𝟐

× 𝟏𝟎𝟎 = %𝑹𝑷𝑫 

 
%RPD = 7 
 
RPD acceptance criteria is 30% 
 precision within range 
 

What type of 
accuracy is 
presented here? 
 
High 
Accuracy 
 What type of 
precision is 
presented here? 
 High Precision 
 

Recovery Range 
70-130% 
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EXERCISE DISCUSSION 

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. 
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Back to our regularly 
scheduled program… 



REPRESENTATIVENESS 

A concept used to describe the degree to which 
data represent a characteristic of a statistical 
population or an environmental condition 
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REPRESENTATIVENESS… 
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Perhaps the most 
relevant DQI for 
environmental studies  

An over arching 
indicator, that pulls 
things together 

Encompasses other DQIs 
such as precision, 
accuracy, bias, and 
completeness 

Related to data 
collection 

Examples: 

• Soil borings focused in 
a release area or 
targeting a defined area 
of concern. 

• Sediment samples in 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 
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Datasets are 
comparable when 

they share common 
sample prep methods, 

analytical methods 
and RLs, and 

laboratory conditions 
are similar 

 

 

Primarily qualitative in 
nature, but there are 

quantitative indicators  
• e.g., RLs, RPDs  

Important when 
evaluating an old 

dataset against a new 
dataset to draw 

inferences about a 
release 

 
Comparability 

examples… 
•Metals in soils 
compared to 
background at site 
•ETPH and TPH 418.1 
are not comparable 

5/1/2025 
Connecticut Department of Energy and Environmental Protection 
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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 
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Image source: EPA Soil and Sediment Results Quick Reference Guide 
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COMPLETENESS CONT’D 

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 

 

Any degree of incompleteness 
can be problematic 

 If missing data biases the results 
• Can bias be explained? How does 

missing data affect 
representativeness of the data? 
Do the data meet project DQOs? 

 If missing data are random 
• Do results obtained meet project 

DQOs and are they adequate for 
decision-making? 
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COMPLETENESS EXAMPLES 

5/1/2025 Connecticut Department of Energy and Environmental Protection 78 

• 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? 

Example 1 
 PCB 

Characterization 

• 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 

Example 2 

 Less Samples Than 
Planned 



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 
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NotesDefinitionTermAcronym

Measurement of instrument 
sensitivity, not accuracy

Typically, much lower than the 
RL/PQL/LLOQ

Represents the lowest concentration or amount of an analyte that 
can be reliably distinguished from the background noise or blank 
signal of an instrument.

Minimum concentration of a substance that can be measured and 
reported with a 99% confidence that the analyte concentration is 
greater than zero.

Instrument 
Detection Limit

Method 
Detection Limit

IDL

MDL

3-5 times greater than MDLA statistical approximation of where data accuracy should be 
reasonable

Practical 
Quantitation 
Limit

PQL

Typically, several times greater 
than MDL

Is dependent upon sample-
specific factors such as dilution 
& sample size

Minimum concentration of a substance that can quantified with 
acceptable accuracy and precision under routine laboratory 
conditions.

Must be ≥ lowest standard on the calibration curve.

Reporting Limit

Lower Limit of 
Quantitation

RL

LLOQ
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Values in this range 
are reportable 

Values in this range 
reported as a non-

detect; 
“J” flag range 

IDL/MDL 

PQL 

RL/LLOQ 

Legend 



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.) 
 

 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.) 

  

Image published by YSI  

Image published by Perkin Elmer 5/1/2025 Connecticut Department of Energy and Environmental Protection 82 



INITIAL CALIBRATION 
• Use standards with known 

concentration of target analytes to 
measure the instrument response  

• Concentration on x-axis vs 
instrument response on y-axis 

• R2 = correlation coefficient 
• Average Response Factor 

• Analysis should not proceed if R2 is 
not ≥99.95% 

• Indicates a statistical confidence 
between analyst’s ability to prepare 
samples for analysis and the 
instrument’s response 

• Reported concentration based on 
instrument response 
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CALIBRATION 
CHECKS 

• If 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! 
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QC SAMPLES  
CALIBRATION VERIFICATIONS 

• 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 
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INSTRUMENT  
DETECTION LIMIT (IDL)  

&  
INSTRUMENT “NOISE” 

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

 

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 

 

Not a report deliverable under RCPs 

 

5/1/2025 Connecticut Department of Energy and Environmental Protection 87 

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



RL vs MDL 

Reporting Limit (RL) 

Known concentration measured with 
>99.95% confidence 

Analyzed with each batch of field samples 

Has defined acceptance criteria 

Required report deliverable 

Method Detection Limit (MDL) 
Statistical value calculated based on 
multiple measurements of standards 
throughout the year 

Standards are prepared with lowest 
concentration of analytes possible 

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 
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QC SAMPLES 
BLANKS 
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Method Blanks 
Analyte-free matrix carried through all 
preparative and analytical procedures in 
the lab environment 
• All analyte concentrations in the Method 

Blank must be ≤ RL/LLOQ 
• Detection of analytes may be indicative 

of a false positive or lab contamination 

Trip/Equipment Blanks 
Analyte-free matrix transported to and 
from site and carried through all lab 
procedures 
• All analyte concentrations in these 

blanks must be ≤ RL/LLOQ 
• Detections of analytes may be indicative 

of false positive or sample/collection 
contamination that could be associated 
in all samples collected at the same time 
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PARCCS SUMMARY 

Quality Assurance 
Acronym Soup 

What Defines a Quality Assurance Program 

Data Quality Indicators 
Concept of PARCCS 

Purpose of DQIs 

PARCCS 

Precision 

Accuracy 

Representativeness 

Comparability 

Completeness 

Sensitivity 
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QUIZ BREAK

Environmental Analysis & PARCCS
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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 (DQIs) 
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. 

c. Data Quality Objectives are specific to laboratory requirements, 
while Data Quality Indicators are specific acceptance criteria set 
by the lab.  
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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. It is statistically derived at the lowest concentration the 

instrument can possibly detect. 
c. It is the lowest reportable concentration used to 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 µg/L (SWPC = 4 µg/L) 

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

• Reported MB concentration = 1.1 µg/L 
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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.  
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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. 
b. The sample labels are covering the vial 
 septum. The lab analyst will have to remove 
 each label before analysis. 
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
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Data Quality Assessment  
& 

 Data Usability Evaluation 
 

Presented by: Roni Tanguay 
DEEP | Remediation Division 

Tina Clemmey 
ENSAFE 

Kevin Vanderveer 
DEEP | Remediation Division 



SECTION 
OUTLINE 
 
UNDERSTANDING THE 
DQA & DUE 
PROCESSES 
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Data Quality Assessment (DQA) Process 
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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DQA / DUE 
FLOW CHART
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THE DQA PROCESS 

1. Documentation of Reasonable Confidence 
• Laboratory Certification Form 

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 

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” 

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 
4. Document non-conformances in preparation for Data 
Usability Evaluation 
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1. DOCUMENTATION OF 
REASONABLE CONFIDENCE 

Reviewing the RCP Laboratory Certification Form 
• Check for “No”s 

• Any “no” requires lab narration 
• EPs should review any non-conformance 

narrations 
• Should be checked as soon as report is 

received! 
• Don’t want to find there was an issue with the 

sample and/or analysis past holding times which 
could require re-sampling 

RCP Laboratory Certification Form updated in 
2024 with updated RCPs! 
• Available on DEEP QA/QC webpage  

5/1/2025 
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2. REVIEWING THE 
LABORATORY REPORT 

Lab report batch/sample-specific 
QC summary data section 
• Recall PARCCS DQIs 

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

• Accuracy: MS, surrogates, internal 
standards, LCS 

• Sensitivity: blanks, methods, matrix issues, 
DQOs 
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2. REVIEWING THE 
LABORATORY REPORT 
CONT’D 
LABORATORY NARRATIVE 

Lab narrative includes all notes 
of issues of significance to data 
user related to* 

• Method performance problems 
• QA/QC outliers 
• Hold time exceedances 
• Matrix interferences 
• Reporting limits 
• Physical sample characteristics  

 

*List of non-conformance examples provided is 
not all inclusive, there can be many others 
included in any lab report 
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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” 

5/1/2025 Connecticut Department of Energy and Environmental Protection 108 



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: 

 Tables summarizing non-conformances 

 Paper/electronic copies of non-conformances 

 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 
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4. DOCUMENTATION 
EXAMPLE 

Methods with reported  
non-conformance(s) 

Target analyte(s) 
associated with non-
conformance(s) 

Reported result 
Reported RL 
QC Non-conformance 
%R or %RPD 
Acceptance Criteria 
Assessed bias 
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DATA USABILITY 
EVALUATION 
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DQA / DUE 
FLOW CHART
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THE DUE PROCESS 

Evaluating relevancy of 
data & non-
conformances 
• Contaminants of Concern
• Sample Location(s)
• Significance of data point(s)
• Data bias
• Relationship to clean-up 

goals and regulatory 
standards

Incorporating 
uncertainty into 
decision making
• Evaluating significance of 

non-conformance effects on 
data usability

• Multiple lines of evidence

Additional DUE 
considerations
• Representativeness
• Comparability
• Completeness

Intended Use of Data
• Does the data meet the 

DQOs for the project?
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EVALUATING RELEVANCY OF DATA & NON-CONFORMANCES 
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• Reported COCs agree with site history & CSM

Contaminants of Concern

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

Sample location

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

Significance

• 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)

Data Bias



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 
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What does this bias mean?BiasRSR CriteriaSpike %R*Sample Result

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

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

Sample result is close to criteria and potentially over-
reported. Data is likely usable to confirm an exceedance of 
criteria.

50

50

50

22% 55 Low

135% 1 High

135% 45 High

*Spike %R acceptance criteria is 70-130% 
 



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 DQIs 

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? 
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INCORPORATING UNCERTAINTY INTO DECISION MAKING 
MULTIPLE LINES OF EVIDENCE - BIAS 

Ad
di

tiv
e  Consistent bias narrated in 

QC samples
 Batch Example: 

• CCV and LCS are biased low for 
the same compounds

 Sample Example:
• CCV and MS/MSD are biased 

low for the same compounds
Co

nt
ra

di
ct

or
y  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: 
• CCV is biased high, but the 

MS/MSD are biased low 
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INCORPORATING UNCERTAINTY INTO DECISION MAKING 
MULTIPLE LINES OF EVIDENCE – LCS/LCSD & MS/MSD RESULTS 

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  

 Indicates the method was performed appropriately by the lab  

RCPs require a successful LCS to report data 
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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 

 

 

 

LCS/LCSD MS/MSD 



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

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 

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 



INCORPORATING UNCERTAINTY INTO DECISION MAKING  
SURROGATE SPIKE RECOVERY 

 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  

 It may be necessary for the data user to discuss potential data usability limitations with the lab 
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Acceptance Criteria Qualifier % Recovery Surrogate* 

30-130 70 Nitrobenzene-d5 

30-130 110 2-fluorobiphenyl 

30-130 150 Terphenyl-d14 

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



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 
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DUE

Historical data 

Field Data 

CSM 

DQOs Analytical 
Data 

DQIs 

Non-
conformances 

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



DQA/DUE SUMMARY 

DQA Process 

Review Lab Certification Form 

Review the lab narratives 

Make sure “you got what you paid for” 

Documenting non-conformances 

DUE Process 
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? 
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QUIZ BREAK

DQA/DUE 
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POLL Q3-DQA/DUE 
What are the general components of the DQA/DUE Process? (check all that apply) 

 
a. Documenting laboratory non-conformances 
b. Correcting reported concentrations by any reported biases 
c. Narrating field standard operating procedures 
d. Reviewing the RCP Lab Certification Form 
e. Rejecting any, and all, data with a reported bias 
f. Evaluating relevancy of non-conformances 
g. Consider intended use of the data with multiple lines of evidence 
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Q1-SURROGATE NON-CONFORMANCE 
 LEP Joe submitted two 1L ambers for 8270 analysis for standard TAT  

 Criteria = SWPC 

 COC = Benzo(a)anthrancene (SWPC = 0.3 µg/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 µg/L; (re-extract) 0.29 µg/L 

 Surrogate recoveries from lab report: 

 

 

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



Q1 - CONTINUED 
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RCP 8270 Table 1A (Ver. May 2024) 



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. 
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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?  

a. The Benzo(a)anthracene is below SWPC criteria, so it is usable. 
b. 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 
close to criteria, the EP should assess if data is usable or if 
resampling is warranted. 

c. The low bias reported in the surrogates and the narrative noting 
matrix interference indicates analytical failure 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 µg/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 
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• Does the LCS/LCSD non-conformance for Barium 
automatically mean the data is not usable? 

• It depends! Because… 
• The intended use of the data matters!  

• If the EP is investigating absence/presence, this data could be usable 
• If 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 

Q2-LCS/LCSD NON-CONFORMANCE 
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Documenting the DQA/DUE Process 

Presented by: Roni Tanguay 
DEEP | Remediation Division 

Kevin Vanderveer 
DEEP | Remediation Division 



SECTION 
OUTLINE 
 
DOCUMENTATION 

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

Documentation Prep 

Concepts of Good DQA/DUE Documentation 

Components to include in reports 

Common Documentation Problems Received 
by DEEP 

Documentation Tips 
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DQA / DUE 
FLOW CHART
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DQA/DUE DOCUMENTATION BEGINS BEFORE RECEIVING DATA 

CSM  
A CSM is 
necessary  to 
define DQOs 
that will 
ultimately be 
used to 
support a 
DQA/DUE 
evaluation 

DQOs  

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

DQA 
Document non-
conformances 
in field and lab 
data and how 
they affect the 
data 
 

DUE 
Explain how 
the data can be 
used and 
identify any 
data gaps in 
the CSM 
arising from 
the DQA 
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Collect 
Data 
Take good 
notes, prepare 
clear chains of 
custody, 
document data 
collection 
methods and 
rationale 
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CONCEPTS OF GOOD 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 
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COMPONENTS TO INCLUDE IN REPORTS… 
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Summary and 
Evaluation 

• Environmental data 
• Field QA/QC deviations 
• Laboratory non-

conformances, case 
narrative 

• Any other pertinent 
information 

Supporting 
Documentation 

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

• RCP QA/QC 
Certification Form 

• Chain of Custody forms 

Usability 
Discussion  

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

DQA/DUE 
Structural 
Supports 

• 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 

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

Just “show your work”! 



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 findings 
 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 
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EP REPORTING TIPS 

5
/1/2

0
2

5
 

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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DOCUMENTATION SUMMARY 

Documentation Prep DQA/DUE documentation begins BEFORE receiving 
data 

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

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

Common Documentation Pitfalls From excess information to not enough information  

Documentation Tips 
How to prepare reports to make DEEP review easier 

Proofread and double check the details  
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CONCLUDING SUMMARY 
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• Scientific method 
• Data quality objectives 
• Data quality and usability concepts 

Introduction to QA/QC Concepts 

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

Understanding Environmental Data 

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

Data Quality Assessment and Useability 

• How to document DQA/DUE 
• Common documentation problems 
• Documentation tips 

Documenting Data Usability 



QUESTIONS? 
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Please type your questions into the Q&A Box 



CASE STUDY #1 
 

Presented by: Tina Clemmey 
ENSAFE

Roni Tanguay 
DEEP | Remediation Division



CASE STUDY #1 
OBJECTIVES 
 

 

Walk through both DQA & DUE 

DQA process 

Finding non-
conformances 

Documenting non-
conformances in a 
worksheet 

DUE process 
Fill out DUE worksheet 
with general non-
conformance information 

Compose DQA and DUE text for report 
using the data provided 

Case Study #1 2 



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 
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Case Study Data 
Package 

4 5/5/2025 

• 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  

Connecticut Department of Energy and Environmental Protection 



DQA/DUE Process 

DQADQA 
• Identify and summarize QC 

nonconformances 
• Identify and summarize QC 

nonconformances 

DUEDUE 

• Determine if the quality of the 
data is sufficient for the 
intended purpose 

• Determine if the quality of the 
data is sufficient for the 
intended purpose 
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Step 1: DQA 
Documenting Non-Conformances 
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How Do You Complete a DQA? 
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Make sure you have everything 
you need to do the job 

Data processing software 

Data package 

Site-related documents 

Questions to ask as you prepare 
to do 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)  

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 
the data package 
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Comments Clean-up 
Criteria 

Sample 
Result 

Bias %R or 
Blank 
Conc 

Non-
conformance 

Parameter Location 
ID 

Lab ID Sample # 

Identifying Information Non-conformances 
identified in the 
laboratory report 

Other pertinent 
information for DUE 
purposes (which will get 
covered later) 



RCP Certification Form 

NOTE: RCP Certification Form should not be 
modified 

Page 4 of 54 
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Review RCP Certification form 

• Are all the questions on the 
form answered? 

• Is the RCP Certification Form 
signed? 



RCP Certification Form 

RCP Form-Page 4 of 54; Case Narrative-Page 5 of 54 
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• Note which questions are answered “NO” 
• Check the Case Narrative Report 
• Are these “NO” responses fully 

explained in the Case Narrative Report? 

 



RCP Certification Form 

Page 4 of 54 
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• Question 1 = “NO” 

• Reasonable confidence not achieved! 

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

• Need to carefully review & assess data quality & usability 

 



Chain of 
Custody 
Evaluation
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Were samples appropriately 
preserved/refrigerated/iced? 

• 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. 

What criteria were noted on 
the Chain of Custody?

Page 47 & 48 of 54 



Chain of 
Custody 
Evaluation

Connecticut Department of Energy and Environmental Protection 5/5/2025 13

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  

Page 47 & 48 of 54 
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Checking 
Sample Results 

for Analyses 
Completed 

ETPH Data should be here 

Pages 8 through 31 



DQA Worksheet 

• Enter non-conformances identified between the Chain of Custody & lab 
report 
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Comments Clean-up 
Criteria 

Sample 
Result 

Bias %R or 
Blank 
Conc 

Non-
conformance 

Parameter Location 
ID 

Lab ID Sample 
# 

ETPH not analyzed 
as requested. 
Sample bottles 
broken in transit 

No result reported ETPH MW-4 LS08003507 MW-4 

ETPH not analyzed 
as requested. 
Sample bottles 
broke in transit 

No result reported ETPH MW-7 LS08003510 MW-7 



Reviewing the 
Laboratory 
Narrative 

• Review the narrative for 
findings (i.e., QC non-
conformances)  
• Labs are a good resource if 

you need additional 
assistance with data 
interpretation 

• Add any identified non-
conformances to the DQA 
worksheet 

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

Page 6 of 54 



Narrative  
Non-Conformances 

• ETPH surrogate non-conformance 
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• Metals MS/MSD non-
conformances 

• Zinc detected in method blank 

• Metals LCS non-conformances 

• VOC LCS non-conformance 

• VOC MS/MSD non-conformance

Page 6 of 54 



DQA Worksheet 
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Comments Clean-up 
Criteria 

Sample 
Result 

Bias %R or 
Blank 
Conc 

Non-
conformance 

Parameter Locatio
n ID 

Lab ID Sample # 

ETPH not analyzed 
as requested. 
Sample bottles 
broken in transit 

No result 
reported 

ETPH MW-4 LS08003507 MW-4 

ETPH not analyzed 
as requested. 
Sample bottles 
broken in transit 

No result 
reported 

ETPH MW-7 LS08003510 MW-7 

Batch 45165 GWPC Low 60% LCS %R 1,1,2,2,-
tetrachloroethane 

- - - 

%R & RPD Low MS/MSD VOCs MW-8 LS08003511M MW-8 

Sample Result GWPC=5 µg/L 
SWPC=6 µg/L 

4 µg/L 
 

Low 50.91 
56.47 

MS/MSD Cadmium MW-2m LS08003513 MW-2m 

Batch 45066 0.01 mg/L Method Blank Zinc - - - 

Batch 5797 Low 57.47% LCS %R Cadmium - - - 

Batch 5797 Low 60.93% LCS %R Copper - - - 

n-pentacosane High 153% Surrogate %R ETPH MW-1 LS08003504 MW-1 



Blank  
Non-Conformance 

• Applies to samples MW-1m 
through MW-6m, but not 
MW-7m 

5/5/2025 Connecticut Department of Energy and Environmental Protection 19 

Page 44 of 54 

• Blank was associated with 
Batch # 45066 



Blank  
Non-
Conformance 
Continued 

Page 31 of 54 
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DQA Worksheet 
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Comments Clean-up 
Criteria 

Sample 
Result 

Bias %R or 
Blank Conc 

Non-
conformance 

Parameter Location 
ID 

Lab ID Sample # 

Batch 45066 Method Blank Zinc - - - 

GWPC = 5 
mg/L 

ND <0.01 
0.01 mg/L 
in blank 

Method Blank ZincMW-1mLS08003512MW-1m

GWPC = 5 
mg/L 

ND <0.01 
 

0.01 mg/L 
in blank 

Method Blank ZincMW-2mLS08003513MW-2m

GWPC = 5 
mg/L 

ND <0.01 
 

0.01 mg/L 
in blank 

Method Blank ZincMW-3mLS08003514MW-3m

Sample result <10x of 
the blank conc. 
Potential artifact from 
blank* 

GWPC = 5 
mg/L 

0.029 
0.01 mg/L 
in blank 

Method Blank ZincMW-4mLS08003515MW-4m

GWPC = 5 
mg/L 

ND <0.01 
 

0.01 mg/L 
in blank 

Method Blank ZincMW-5mLS08003516MW-5m

Sample result >10x of 
the blank conc. 
Confirmed detection. 

GWPC = 5 
mg/L 

0.180 
0.01 mg/L 
in blank 

Method Blank ZincMW-6mLS08003517MW-6m

*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



Narrative  
Non-Conformances 

• ETPH surrogate non-conformance 
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• Metals MS/MSD non-
conformances 

• Zinc detected in method blank 

• Metals LCS non-conformances 

• VOC LCS non-conformance 

• VOC MS/MSD non-conformance

Page 6 of 54 



LCS Non-
Conformance 

• Only applies to MW-7m 
based on Prep Batch # 5797 

5/5/2025 Connecticut Department of Energy and Environmental Protection 23 

• LCS associated with Batch 
# 5797 recovered below 
RCP acceptance criteria 

Page 44 of 54 



LCS Non-Conformance Continued 

5/5/2025 Connecticut Department of Energy and Environmental Protection 24 
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Comments Clean-up 
Criteria 

Sample 
Result 

Bias %R or 
Blank 
Conc 

Non-
conformance 

Parameter Location 
ID 

Lab ID Sample # 

ND <0.01 
0.01 mg/L 
in blank 

Method Blank ZincMW-2mLS08003513MW-2m

ND <0.01 
0.01 mg/L 
in blank 

Method Blank ZincMW-3mLS08003514MW-3m

Sample result <10x of 
the blank conc. 
Potential artifact from 
blank* 

0.029 
0.01 mg/L 
in blank 

Method Blank ZincMW-4mLS08003515MW-4m

ND <0.01 
0.01 mg/L 
in blank 

Method Blank ZincMW-5mLS08003516MW-5m

Sample result >10x of 
the blank conc. 
Confirmed detection. 

0.180 
0.01 mg/L 
in blank 

Method Blank ZincMW-6mLS08003517MW-6m

LCS not reanalyzed by 
laboratory 

GWPC = 
0.005 
mg/L 

0.005 
mg/L 

Low 57.47 LCS Cadmium MW-7m LS08003518 MW-7m 

LCS not reanalyzed by 
laboratory 
 

GWPC = 
1.3 mg/L 

0.047 
mg/L 

Low 60.93 LCS Copper MW-7m LS08003518 MW-7m 



Narrative  
Non-Conformances 

• ETPH surrogate non-conformance 
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• Metals MS/MSD non-
conformances 

• Zinc detected in method blank 

• Metals LCS non-conformances 

• VOC LCS non-conformance 

• VOC MS/MSD non-conformance

Page 6 of 54 



Surrogate  
Non-Conformance 

• Check the sample 
number, analysis batch, 
and prep batch 
association page 

 

• Look at Lab # 
LS08003504 to find the 
corresponding 
groundwater sample ID 

• Associated with MW-1 

5/5/2025 Connecticut Department of Energy and Environmental Protection 27 
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Surrogate Non-Conformance Continued 

• Change of pace! Surrogates are sample-specific 
• Only reflect on the sample specified in the narrative, not the entire 

batch 

5/5/2025 Connecticut Department of Energy and Environmental Protection 28 

Page 40 of 54 



DQA Worksheet 
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Comments Clean-up 
Criteria 

Sample 
Result 

Bias %R or 
Blank 
Conc 

Non-
conformance 

Parameter Location 
ID 

Lab ID Sample # 

LCS not reanalyzed by 
laboratory 

GWPC = 
0.005 
mg/L 

0.005 
mg/L 

Low 57.47 LCS Cadmium MW-7m LS08003518 MW-7m 

LCS not reanalyzed by 
laboratory 

GWPC = 
1.3 mg/L 

0.047 
mg/L 

Low 60.93 LCS CopperMW-7m LS08003518 MW-7m 

GWPC = 
250 µg/L 

270 µg/L High 153 Surrogate 
n-

Pentacosane
MW-1LS08003504MW-1



Reviewing Laboratory 
Analytical Data 

• Check reporting limits (RLs) 
• Scan the RL column in the lab report 

• 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? 

• 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 

5/5/2025 Connecticut Department of Energy and Environmental Protection 30 Pages 8 through 30 



Analytical Qualifiers 

• Qualifiers are indicated with letters/symbols next to a sample result 
• e.g., “B”, “*”, “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 

5/5/2025 Connecticut Department of Energy and Environmental Protection 31 



Review Sample 
Results 

• 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 
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Reviewing the 
Laboratory QC 
Report 

• Includes data for… 
• Method blanks 
• Field blanks 
• Laboratory Control Samples 
• Surrogates 
• Matrix spikes 
• Spike & Lab duplicates 
• etc. 

• Check any samples marked with 
“MS/MSD” on Chain of Custody have 
results in this section of the report 
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Final DQA 
Worksheet 

•  Page 49 of 54 
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Comments 
Clean-up Criteria 

(GWPC) Results Bias 
Relative Percent 

Difference 

%Recovery or 
Method Blank 
Contamination Non-Conformance Parameter 

Location 
ID# Lab ID # 

  250 µg/L 290 µg/L high   153 Surrogate: n-Pentacosane ETPH 
MW-1 LS08003504 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-2 LS08003505 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-3 LS08003506 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 
MW-4 LS08003507 

            No result reported ETPH 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-5 LS08003508 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-6 LS08003509 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 
MW-7 LS08003510 

            No result reported ETPH 

RCP poorly performing compound 0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 

MW-8 LS08003511 

  7 µg/L ND<0.5 µg/L non-directional 34.85   MS/MSD 1,1-dichloroethylene 

RCP poorly performing compound 35 µg/L ND<1.0 µg/L non-directional 54.6   MS/MSD 2-hexanone 

RCP poorly performing compound 700 µg/L ND<10.0 µg/L non-directional 35.73   MS/MSD Acetone 

  0.5 µg/L ND<0.5 µg/L non-directional 41.92   MS/MSD Acrylonitrile 

  70 µg/L ND<0.5 µg/L high   131.51 / 134.15 MS/MSD cis-1,2-dichloroethylene 

RCP poorly performing compound 350 µg/L ND<0.5 µg/L non-directional 24.95   MS/MSD Dichlorodifluoromethane 

  5 µg/L ND<0.5 µg/L low   68.49 / 69.06 MS/MSD Tetrachloroethylene 

  1,000 µg/L ND<0.5 µg/L non-directional 21.64   MS/MSD Toluene 

  100 µg/L ND<0.5 µg/L non-directional 21.58   MS/MSD Trans-1,2-dichloroethylene 

  5 µg/L ND<0.5 µg/L low   62.08 / 62.45 MS/MSD Trichloroethylene 



Final DQA 
Worksheet 
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Comments 
Clean-up Criteria 

(GWPC) Results Bias 

Relative 
Percent 

Difference 
%Recovery or 

Method Blank Contamination Non-Conformance Parameter Location ID# Lab ID # 

Common laboratory contaminant 5 mg/L ND<0.010 mg/L     
0.01 mg/l  

detected in blank 
Method Blank Contamination Zinc MW-1m LS08003512 

Common laboratory contaminant 
 

5 mg/L ND<0.010 mg/L     
0.01 mg/l  

detected in blank 
Method Blank Contamination Zinc 

MW-2m LS08003513 

  0.005 mg/L 0.004 mg/L low   56.47 / 50.91 MS/MSD Cadmium 

Common laboratory contaminant 
 

5 mg/L ND<0.010 mg/L     
0.01 mg/l  

detected in blank 
Method Blank Contamination Zinc MW-3m LS08003514 

Common laboratory contaminant 
 

5 mg/L 0.029 mg/L     
0.01 mg/l  

detected in blank 
Method Blank Contamination Zinc MW-4m LS08003515 

Common laboratory contaminant 
 

5 mg/L ND<0.010 mg/L     
0.01 mg/l  

detected in blank 
Method Blank Contamination Zinc MW-5m LS08003516 

Common laboratory contaminant 
 

5 mg/L 0.18 mg/L     
0.01 mg/l  

detected in blank 
Method Blank Contamination Zinc MW-6m LS08003517 

LCS not reanalyzed by laboratory 0.005 mg/L 0.005 mg/L low   57.47 LCS Cadmium 

MW-7m LS08003518 

LCS not reanalyzed by laboratory 1.3 mg/L 0.047 mg/L low   60.93 LCS Copper 



Step 2: DUE 
Determining Data Usability 
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Beginning the DUE Process 
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Tools to Help
DQA Worksheet &/or summary tables

DUE worksheets

DUE Worksheet
Page 1 - briefly summarize DQA non-

conformances

Page 2 - Attach a summary statement explaining 
how non-conformances affect usability on the 

specific project



DQA Summary 
Table 
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• Another example of how to further condense the information collected 
during the DQA 

• Use for comparing samples with reported detections against parameters 
with deficiencies noted 

• Page 50 of 54 



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 
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DUE Considerations Comments 

Clean-up 
Criteria 
(GWPC) Results Bias 

Relative 
Percent 

Difference 

%Recovery or 
Method Blank 
Contamination Non-Conformance Parameter 

Location 
ID# Lab ID # 

Result exceeds GWPC, usability depends upon subsequent 
results 

  250 µg/L 290 µg/L high   153 
Surrogate: n-
Pentacosane 

ETPH 
MW-1 LS08003504 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-2 LS08003505 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-3 LS08003506 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 
MW-4 LS08003507 

ETPH analysis not performed             No result reported ETPH 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-5 LS08003508 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane MW-6 LS08003509 

Low bias, RL at GWPC - possibly usable depending on 
subsequent sampling 

RCP poorly performing 
compound 

0.5 µg/L ND<0.5 µg/L low   60 LCS 1,1,2,2-tetrachloroethane 
MW-7 LS08003510 

ETPH analysis not performed             No result reported ETPH 



DUE Worksheet: DQA Non-Conformance Summary 
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DUE Worksheet: DQA Non-Conformance Summary 

41 
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• How will the data be used? 
o Compliance monitoring 

 Did excavation activities successfully 
remediate release to groundwater? 

 Do groundwater concentrations >GWPC? 

 Are detections indicative more remediation 
is necessary? 

• Laboratory QC information 

• Data quality objectives 

• Conceptual site model  

• Multiple lines of evidence 
Page 52 of 54 



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 
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Determining Usability of Metals Data 
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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 
• 1 sample-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 
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Determining Usability for Other Non-Conformances 

Non-conformances indicating low bias noted for other constituents 

• Reported sample concentrations << GWPC 
• Conclusion: no effect on usability 
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Example of DQA & DUE Text for the Report 
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Summarizes 
purpose of 
sample 
collection and 
general DQA 
results 

Page 53-54 



Example of DQA & DUE Text for the Report 
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Non-conformances 
identified and 
summarized 

Page 53-54 



Example of DQA & DUE Text for the Report 
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Connects the 
results of the 
DQA and DUE 
with respect to 
the usability of 
the data 
Page 53-54 



Now for Case Study 2…
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CASE STUDY #2 

Presented by: Kevin Vanderveer 
DEEP | Remediation Division



CASE STUDY #2 
OBJECTIVES 
 
Build on the approach 
and on concepts 
presented in Case 
Study #1 

Focus is on the DUE 

Review the DQA 

Complete the DUE 

Document the DUE 

Case Study #2 2 



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 
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Sample Collection 

Case Study #2 



Figure 1
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DATA QUALITY DECISION 

The laboratory called the 
project manager:

• The Endrin/DDT standard 
indicated significant 
breakdown at the injection 
port 

• Significant RCP 
nonconformance

The client needed results 
right away:

• Project manager 
instructed the laboratory 
to report the results as is 
with the Endrin/DDT 
standard breakdown 
nonconformances.

Case Study #2 6 



DUE STEP 1:
CONDUCT DQA
Case Study #2

7

With big data comes big responsibilities.

~Kate Crawford



DATA QUALITY ASSESSMENT – GENERAL CONSIDERATIONS  

Summarize data quality issues (non-conformances) 
 
Reminders: 

• Narratives are critical sources of information 

o Identify nonconformances not required to be  
included in the QC data portion of the laboratory  
analytical report 

• Surrogates, Spikes, Blanks   Accuracy 

• Duplicates  Precision     

• Reporting Limits  Sensitivity 
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REVIEW OF DQA 
INFORMATION 
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LABORATORY CERTIFICATION FORM
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LABORATORY NARRATIVE (P. 1) 
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LABORATORY NARRATIVE (P. 2) 
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DQA Worksheet (p. 1) 

PRELIMINARY DUE CONSIDERATIONS/NOTES COMMENTS 
RSR RDEC 

(mg/kg) 
RESULTS
(mg/kg) BIAS RPD 

%R
Col A/B QC OUTLIER COMPOUND Sample ID 

         SAMPLE S-1 

Except for Endrin, all MS/MSD analytes within acceptance criteria Surrogate %R low for all samples low 26/20 Surrogate: Decachlorobiphenyl COL A/B All Pesticides S-1 

Except for Endrin, all MS/MSD analytes within acceptance criteria MS/MSD Surrogate %R low for all samples   low 24/19 MS Surr: Decachlorobiphenyl COL A/B All Pesticides S-1 

Except for Endrin, all MS/MSD analytes within acceptance criteria MS/MSD Surrogate %R low for all samples    low 25/20 MSD Surr: Decachlorobiphenyl COL A/B All Pesticides S-1 

Low bias endrin LCS/LCSD - Endrin low bias 201 ND< 0.0037 low 35/38 LCS/LCSD - Endrin Endrin S-1 

Low bias endrin MS/MSD Endrin low bias low 28/29 MS/MSD - Endrin Endrin S-1 

Significant RCP QC variance reject Endrin NDs as NDs Endrin Breakdown Check Std >  15%  low bias Endrin low Endrin Std breakdown 50% Endrin S-1 

RL<< critieria, no impact to usability 4,4'-DDT - high RPD MS/MSD 1.8 1 ND< 0.0037 non-directional 41 MS/MSD - 4,4'-DDT 4,4'-DDT S-1 

         SAMPLE S-2 

Except for Endrin, all MS/MSD analytes within acceptance criteria Surrogate %R low for all samples low 24/19 Surrogate: Decachlorobiphenyl COL A/B All Pesticides S-2 

Except for Endrin, all MS/MSD analytes within acceptance criteria MS/MSD Surrogate %R low for all samples   low 24/19 MS Surr: Decachlorobiphenyl COL A/B All Pesticides MS 

Except for Endrin, all MS/MSD analytes within acceptance criteria MS/MSD Surrogate %R low for all samples    low 25/20 MSD Surr: Decachlorobiphenyl COL A/B All Pesticides MSD 

Low bias endrin LCS/LCSD - Endrin low bias 201 0.038 low 35/38 LCS/LCSD - Endrin Endrin S-2 

Low bias endrin MS/MSD Endrin low bias low 28/29 MS/MSD - Endrin Endrin MS/MSD 

Endrin << RDEC no impact to usability Endrin Breakdown Check Std >  15%  low bias Endrin low Endrin Std breakdown 50% Endrin S-2 

Endrin breakdown product from lab or from on-site? - not known.  Endrin Breakdown Products 201 0.015 possible high Endrin Breakdown Products Endrin aldehyde S-2 

Endrin breakdown product from lab or from on-site? - not known. Endrin Breakdown Products 201 0.012 possible high Endrin Breakdown Products Endrin ketone S-2 

MS and MSD % R within acceptable criteria. No impact to usability.   Results close to criteria, surrogate low bias 0.038 0.0312 low 24/19 Surrogate: Decachlorobiphenyl COL A/B Dieldrin S-2 

Results may be greater than criteria due to high RPD. Results close to criteria, non-directional bias 1.8 1 1.78 non-directional 41 MS/MSD - 4,4'-DDT 4,4'-DDT MS/MSD 

         SAMPLE S-3 

Except for Endrin, all MS/MSD analytes within acceptance criteria Surrogate %R low for all samples low 21/17 Surrogate: Decachlorobiphenyl COL A/B All Pesticides S-3 

Except for Endrin, all MS/MSD analytes within acceptance criteria MS/MSD Surrogate %R low for all samples   low 24/19 MS Surr: Decachlorobiphenyl COL A/B All Pesticides MS 

Except for Endrin, all MS/MSD analytes within acceptance criteria MS/MSD Surrogate %R low for all samples    low 25/20 MSD Surr: Decachlorobiphenyl COL A/B All Pesticides MSD 

Low bias endrin LCS/LCSD - Endrin low bias 201 0.018 low 35/38 LCS/LCSD - Endrin Endrin S-3 

Low bias endrin MS/MSD Endrin low bias low 28/29 MS/MSD - Endrin Endrin MS/MSD 

Endrin << RDEC, no impact to usability Endrin Breakdown Check Std >  15%  low bias Endrin low Endrin Std breakdown 50% Endrin S-3 

MS and MSD % R within acceptable criteria. No impact to usability   Surrogate low bias 0.038 0.0102 low 21/17 Surrogate: Decachlorobiphenyl COL A/B Dieldrin S-3 

MS/MSD % recovery within acceptable criteria, results << RDEC Non-directional bias 1.8 1 0.345 non-directional 41 MS/MSD - 4,4'-DDT 4,4'-DDT MS/MSD 

Endrin breakdown product from lab or from on-site?  Endrin Breakdown Products 201 0.007 possible high Endrin Breakdown Products Endrin aldehyde S-3 

Endrin breakdown product from lab or from on-site? Endrin Breakdown Products 201 0.005 possible high Endrin Breakdown Products Endrin ketone S-3 

Case Study #2 13 
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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 

14 Case Study #2 



DUE STEP 2:
EVALUATE DATA
USABILITY
Case Study #2

15

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

~Daniel Keys Moran



Primary Purpose  
of the DUE 

• 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. 
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Data Usability Evaluation

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

Use different types of laboratory QC data, the CSM, 
and multiple lines of evidence to evaluate the effect 
of any identified biases. 

Document the thought process used to reach the 
conclusions of the DQA and DUE. 
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DUE Worksheet: DQA Non-Conformance Summary 
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DUE Worksheet: Usability Statement Considerations 

• How will the data be used? 
o Rush project – Is redevelopment feasible 

Was there a release of pesticides? 

 Do pesticides exceed the RDEC? 

Where? 

• Laboratory QC information 

• Data quality objectives 

• Conceptual site model  

• Multiple lines of evidence 
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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 



CSM Check-In 

• 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 
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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?  
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Figure 1
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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. 
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Usability Narrative 
Preparation 
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Temperature Narration 

DQA Non-Conformances 
• Samples delivered to laboratory at 

a temperature greater than 4 ⁰C (± 
2 ⁰C).   

• The temperature of samples on 
arrival at the laboratory was 9 ⁰C. 

• Samples were delivered on ice to 
the laboratory on the day of 
collection. 
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Temperature Narration 
(cont.) 

Q:  Were precision, accuracy, or 
sensitivity affected by this 
nonconformance 

• No impact to precision, accuracy, 
or sensitivity, because the samples 
were delivered on ice on the day of 
collection.   

• The cooling process had started, 
but the time between collection 
and delivery was too short to result 
in the samples being cooled to at 
least 6 ⁰C. 
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DQA/DUE – Samples Affected by Non-Conformances 

1 Endrin NDs - low bias : surrogate, LCS/LCSD &  MS/MSD  and MS/MSD surrogate. Endrin breakdown check standard > 15%  low bias.
2 Endrin low-level detects -  low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.  
3 Endrin breakdown products. 
4 Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias. 
5 Dieldrin - Surrogate  low bias.  MS/MSD within acceptance critiera. 
6 DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria.  High RPD for MS/MSD, non-directional bias.
7 DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria.  High RPD for MS/MSD, non-directional bias.
8 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.  
10 Additional Polluting Substances Criteria
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Endrin 
“NDs” 

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% 
 

See yellow highlighted 
non-conformances on the 
DQA Summary Table. 
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DQA/DUE – Endrin NDs 
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Endrin 
“NDs” (cont.) 

Q: Endrin was reported as “ND” in samples S-1, 
S-6, and S-10.  Do the non-conformances  
associated with Endrin affect results that 
are “ND”? 

• Yes. 

• 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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Endrin 
“NDs” (cont.) 

Q: Were precision, accuracy, or sensitivity 
affected by these nonconformances? 

• Yes, accuracy and precision were affected. 

 

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 

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%. 

 

See magenta highlighted 
non-conformances on the 
DQA Summary Table. 
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DQA/DUE – Low Endrin Detections 
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Low Endrin 
Detections 
(cont.) 

Q: For samples S-2, S-3, S-4, and S-5 with low 
concentrations, do these QC non-
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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Endrin 
Breakdown 
Products 

DQA Non-Conformances 
• Endrin breakdown products Endrin 

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

See  olive highlighted non-
conformances on the DQA 
Summary Table. 
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DQA/DUE – Endrin Breakdown Products 
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Endrin 
Breakdown 
Products 
(cont.) 

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.  

• 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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Endrin 
Results 
Close to 
RDEC 

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%. 

 

See orange non-
conformances on the DQA 
Summary Table.  
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DQA/DUE – Endrin Results Close to RDEC 
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Endrin 
Results 
Close to 
RDEC (cont.) 

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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Dieldrin 
Detections 
Close to 
RDEC 

DQA Non-Conformances 
• Surrogate low bias.   

• MS/MSD recovery within acceptance 
criteria for Dieldrin.  
o CSM reminder - all samples were the same 

matrix.  

 

See blue highlighted non-
conformances on the DQA 
Summary Table. 
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DQA/DUE – Dieldrin Detections Close to RDEC 
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Dieldrin 
Detections 
Close to 
RDEC (cont.) 

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.) 

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.) 

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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4,4’-DDT 
Detections 
Close to 
RDEC 

DQA Non-Conformances 
• Surrogate low bias. 

• MS/MSD recovery for 4,4’-DDT within 
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.  

 

See purple highlighted 
non-conformances on the 
DQA Summary Table. 
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DQA/DUE – 4,4’-DDT Detections Close to RDEC 
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4,4’-DDT  
Detections 
Close to 
RDEC (cont.) 

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 

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. 

See gray highlighted non-
conformances on the DQA 
Summary Table.  
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DQA/DUE – 4,4’-DDT Detections Close to RDEC 
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4,4’-DDT  
Detections 
<< RDEC 
(cont.) 

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 
“NDs” 

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

See red highlighted non-
conformances on the DQA 
Summary Table.  
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DQA/DUE – 4,4’-DDT Detections Close to RDEC 
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4,4’-DDT  
Detections 
<< RDEC 
(cont.) 

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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Reporting 
Limits > 
RDEC 

DQA Non-Conformances 
• Compounds with RLs greater than 

RDEC: 
o Aldrin 

o Heptachlor epoxide 

o Dieldrin 

o Chlordane 
o Toxaphene

See green highlighted 
non-conformances on the 
DQA Summary Table.  
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DQA/DUE – 4,4’-DDT Detections Close to RDEC 
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Reporting 
Limits > 
RDEC (cont.) 

Q: Are  concentrations of aldrin, heptachlor 
epoxide, dieldrin, chlordane, and 
toxaphene present in samples S-7, S-8, 
and S-9 at concentrations greater than 
the RDEC?   

• 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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Overall 
Usability of 
Data (cont.) 

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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Overall 
Usability of 
Data (cont.) 

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 a release.    

• 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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Overall 
Usability of 
Data 

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.   

• In 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. 

 
 

Not Significant Significant 
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CSM  
Data  
Gaps 



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). 

 
 

Not Significant Significant 

• 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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CSM  
Data  
Gaps 



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 
above the RDEC. 

 Not Significant Significant 

• Endrin at those locations already requires further 
evaluation. 
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CSM  
Data  
Gaps 



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. 

 
Not Significant Significant 

• The reported concentrations in S-2, S-3, and S-4 are 
well below RDEC. 

• Endrin in S-7, S-8, and S-9 already requires additional 
evaluation. 
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CSM  
Data  
Gaps 



DUE STEP 3:
DOCUMENT
DQA/DUE
Case Study #2
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Passion provides purpose, but data drives decisions.

~Andy Dunn



DUE Worksheet: Part 2 – Usability by Compound 
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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.
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DUE Worksheet: Part 2 
Endrin Narrative
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. 
  
 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.  

  
 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. 

  
 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.   
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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.   
 
 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.  
  

 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. 
  

 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 
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Organize information in a 
way that will help you 
make decisions.

Make key decision points 
obvious.



DUE Worksheet: Combined DQA/DUE/Data Gap 
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Figure 1
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Figure 1 (CSM)
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Figure 1 (DUE)
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Highlights = QA/QC non-
conformances from DQA summary 
that could affect decisions



DUE Preparation Tools
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Example DQA/DUE Report Narrative 
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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 8081.  

Intended Data Use 

The investigation was conducted to determine the following:  

 The degree and extent to which pesticide use resulted in residual pesticide 
contamination in the soil. 

 If pesticide contamination is due to the application of pesticides or releases. 

 If pesticide concentrations in soil exceed the default RDEC. 

 Potential costs of remediation necessary to facilitate redevelopment for residential use.  



Example DQA/DUE Report Narrative 
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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: 

 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.  

 Elevated reporting limits were reported for several COCs. 

 Equipment maintenance issues resulted in the breakdown of Endrin during the analytical 
process.  



Example DQA/DUE Report Narrative 
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Data Usability Evaluation

Based on the above findings from the DQA and DUE, the quality of the analytical data is sufficient for the following: 

 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.

 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.

 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.



The art and science of asking questions is the source of all knowledge.

~Thomas Berger
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PANEL DISCUSSION 

Panelists: Tina Clemmey 
ENSAFE 

Rebecca Merz 
Phoenix Laboratories 

Jeffrey Smith 
CET Labs 

Christina Venable 
Loureiro 

Kevin Vanderveer 
DEEP | Remediation Division 
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