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Continuing Education Credits

Site Remediation Professional Licensing (SRPL) Board 

has not yet approved

3 Technical CECs

for this Training Session

Attendance Requirements: 

• Webinar participants: must be logged-in for the entire session 
and answer all poll questions (randomly inserted in the 
presentation)
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CECs: What’s the Process?

Since the SRPL Board has not yet approved CECs for the 
course:

• NJDEP compiles a list of “webinar” participants eligible for 
CECs and provides the list to the Licensed Site Remediation 
Professional Association (LSRPA)

• LSRPA will email eligible participants a link to an LSRPA 
webpage with certificate access instructions

• Certificates are issued by the LSRPA after paying a $25 
processing fee 4



Test  Your Knowledge
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Why are you here today?

A. Earn CECs

B. My friend said it would be fun

C. Learn more about CSRR

Test Poll
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Communication

Questions Function

• Ask any questions you have for the presenters at any time during the 
presentation (these will be addressed during the questions segments)

• If a question isn't addressed during a question segment of the 
presentation, it will be answered after the presentation

• Questions should be brief and general (no case-specific questions)
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Remember!

Please fill out the Course Evaluation here:

https://forms.office.com/g/hXQRuABrcp

The slides are available now!
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Your Job in this Training

• Participate!

• Complete polls

• Provide feedback
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Thank you!
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NJDEP - Contaminated Site Remediation & 
Redevelopment

 Technical Guidance Training

• Chapter 3 of the Field Sampling Procedures 
Manual (2024)

• Attainment of Remediation Standards and
Site-Specific Criteria

September 17, 2024
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UPCOMING LSRPA 
COURSES & EVENTS
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⮚September 18, 2024 – Introduction to New Jersey Resilient Environments and Landscapes 

(NJ REAL)
 Instructors: Jeffery Entin, LSRP, Ramboll Environmental

       Mark Heinzelmann, Esq., Lowenstein Sandler

       Zachary Berliner, Esq., Lowenstein Sandler

       Jennifer Wollenberg, Ph.D., Integral Corporation

 Moderator: Lyssa Naron, Senior Scientist, SLR International Corporation

⮚October 1, 2024 – Aspiring Professionals Series: In-Person Drilling Techniques and 

Equipment 

 Instructors: Tim Gallagher, Doug Lindes, Howard Hammel, Jason Kuni, Brandon Carpenter

 Moderator: Stephanie Virgin, LSRP, Langan

⮚October 8, 2024 – Integrating 3-Dimensional Visualization (3DVA) into Conceptual Site 

Model Development
 Instructor: Jason C. Ruf, PG, S2C2.

Visit LSRPA.org for details and registration



UPCOMING LSRPA 
COURSES & EVENTS
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⮚October 10, 2024 – Ethics for Site Remediation Professionals 

 Instructors: Lawra Dodge, PG, LSRP, Excel Environmental

       Marlene B. Lindhardt, LSRP, Lindhardt Environmental Consulting

       Joanne Vos, Esq., Maraziti & Falcon, LLP

       Sonya Ward, LSRP, Tetra Tech, Inc.

 Moderator: Anita Locke, LSRP, Geosyntec Consultants

⮚October 15, 2024 – LSRPA Virtual Regulatory Roundtable: PFAS Analysis Trends: What 

Remediation Professionals Need to Know 

 Instructors: Joseph Ravino,York Analytical Labs

       Marshall E. King, PE, LSRP, Earth Systems, LLC

Visit LSRPA.org for details and registration
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New Jersey Licensed Site 
Remediation Professionals 
Association

@NJLSRPA

Stay connected through lsrpa.org and these social media platforms. 



Not a Member of the LSRPA? 

Advance your knowledge, expertise and career.
Get the most current regulatory and technical 

updates. Network and join committees!

JOIN TODAY!
https://bit.ly/joinlsrpa

about:blank


THANK YOU!
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History: FSPM 1992 Version

• Original document

• Created to promote accuracy 
and consistency

• Discusses how environmental 
samples are collected and 
analyzed
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FSPM 2005 Update

• Complete rewrite of the 
manual

• First electronic copy
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• Multiple updates since 2005

➢ Most minor text and clarification updates

➢ Last update was in 2011

➢ Full list of updates

https://www.nj.gov/dep/srp/guidance/fspm/updates.htm

Other FSPM Updates

26

https://www.nj.gov/dep/srp/guidance/fspm/updates.htm


FSPM Current Version

• Committee convened in the 
Fall of 2017

• Every chapter has been 
updated!
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FSPM Webpage
https://dep.nj.gov/srp/guidance/fspm/
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FSPM Webpage

• Additions to the webpage

➢Glossary

➢Acronyms

➢2005 Edition

➢Training

29



• The workgroup assigned to each chapter went through the entire chapter 
and made changes and updates

• The document was then given to the entire committee to review

• The document then went to the stakeholders and NJDEP for review

• All comments received were reviewed and discussed and the finalized 
chapter posted to the DEP website

Update Process
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CSRR allows for deviations from all technical guidance documents 
including the FSPM.  If you choose to deviate from this guidance 
you should document:

• That your method is equally protective

• Any special site-specific circumstances

Technical Justification
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The use of equipment names is just for informational purposes 

and does not constitute an endorsement.  The sampling 

technologies are provided as examples and are not all inclusive. 

Disclaimer
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FSPM Chapters

Introduction

Chapter 1 The Sampling Plan Chapter 8 Geophysical Techniques

Chapter 2 Quality Assurance Chapter 9 Soil Gas Surveys

Chapter 3 Emerging Contaminants Chapter 10 Documentation

Chapter 4 Site Entry Activities Chapter 11 Sample Shipment

Chapter 5 Sampling Equipment Chapter 12 Radiological Assessment

Chapter 6 Sample Collection Chapter 13 Personnel Protection

Chapter 7 Field Analysis 
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FSPM Chapters 1, 2, and 4 

• Chapters 1, 2, and 4 
posted for use and 
trained in March 2022

• Copy of that training 
can be found under the 
training tab in the FSPM 
website and the NJDEP 
training website

34

https://dep.nj.gov/srp/training/#fspm_training

https://dep.nj.gov/srp/training/#fspm_training


Chapters 5-13

• Chapters 5-13 posted for use and trained in February 2024

• Copy of that training can be found under the training tab in the 
FSPM website and the NJDEP training website
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Why Chapter 3? 

Gaining Entry to 
Inspect Sites with 

Actual or Suspected 
Contamination

Contaminants of 
Emerging Concern
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Chapters 3 Workgroup

Crystal Pirozek, NJDEP
Paul Bauer, NJDEP
Greg Giles, NJDEP
Scott Mathew, NJDEP
Catherine Jedrzejczyk, NJDEP
Lee Lippincott, NJDEP
Bridget Sweeney, NJDEP

John Bracken, Verdantas
Kari Brookhouse, BSI 
Eileen Snyder, Pace Analytical Services

Posted for Use February 2024
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Chapters 3 Contaminants of Emerging 
Concern

3.1 Introduction
3.2 What is a Contaminant of Environmental Concern
3.3 History and Use of Site
3.4 Analytic Method and Remedial Standard Challenges
3.5 General Sampling Considerations
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Section 3.2.1

What is a Contaminant of Emerging Concern (CEC)?

• Present a concern for both hazard and exposure to public or ecological health 
occur in the environment (e.g. media, substances, products) 

• Are not currently regulated or need regulatory reassessment 
• Include substances and microorganisms including physical, chemical, biological, 

or radiological materials 
• May be new or known contaminants 
• Considered a CEC due to a change in information
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3.2.1.1 Existing Lists of Contaminants of 
Emerging Concerns

CECs can include various types of 
chemicals and pollutants

• synthetic chemicals (e.g., per- and -
polyfluorinated alkyl substances (PFAS))

• pharmaceuticals 
• personal care products (PCPs)
• disinfectant 
• microplastics
• microorganisms
• pesticides
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3.2.2 Understanding Evolving 
Contaminants of Emerging Concern

❑ Evolving development of 
candidate CECs

❑ Dynamic and 
multifaceted challenge

❑ Effects on human health 
and the environment
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3.2.2.1 How Does a Chemical Become a 
Contaminant of Emerging Concern? 

USEPA periodically evaluates 
chemicals as ‘emerging 
contaminants’ that are 
characterized by a perceived, 
potential, or real threat to human 
health or the environment based 
on preliminary health screening 
values, or lack of published health 
standards.

❑ chemicals
❑ personal care products 
❑ biota
❑ pesticides 
❑ pharmaceuticals
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3.2.2.2 Substitute Compounds

Substitute compounds refer to chemical compounds or substances that 
emerge as alternatives to known contaminants, often as a response to 
regulatory actions or environmental concerns

PFOA Gen-X
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3.2.2.3 Fate and Transport of CECs

Understanding the fate and 
transport of CECs through 
naturally occurring and/or 
remediation processes is critical 
to evaluating effects on water 
quality, soil, ecological 
receptors, and human health.

❑Ongoing studies are needed 
to better understand fate 
and transport and/or 
degradation of CECs
❑Continued research is 

necessary
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3.2.3 Environmental and Health Impacts

The evolving nature of CECs supports the need 
for ongoing research to further understand 
how these contaminants persist in the 
environment and affect various organisms 
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3.2.3.1 New Toxicology Evaluations

The EPA and CDC maintains different systems, guidelines, assessments, and 
documents that detail the various chemicals and substances found in the 
environment and the health effects. This section details where that 
information can be found and how it can be useful.

❑Integrated Risk Information System (IRIS)
❑Agency for Toxic Substances and Disease Registry (ATSDR)
❑Provisional Peer-Reviewed Toxicity Values (PPRTV)
❑Unregulated Contaminant Monitoring Rule (UCMR)
❑Monitoring Unregulated Contaminants in Drinking Water
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Practical Considerations

During the presentation, our 
presenters will be discussing 
examples of practical 
considerations as they relate 
to CECs
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Thank you!
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3.3 History and Use of Site

Section 3.3 reminds the investigator/PRCR that a review of products used over the history of the Site 
and potential discharge pathways could help identify potential sources of compounds of emerging 
concern that would then help in development and/or refinement of the conceptual site model.  

Practically speaking, as shown in the images below, what you see now at a Site may not be what was 
always there, so it is important to understand the historical as well as current Site uses to better define 
the areas of concern, compounds of potential concern and possible sample locations.
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Where do you start?
• Refer to Chapter 1, Section 1.3 of the FSPM for a list of sources that may be able 

to provide historical information
• Refer to the NJDEP March 2018 Preliminary Assessment (PA) Technical Guidance for guidance 

in completing a thorough historical search
• NJDEP DataMiner and GeoWeb

        3.3 History and Use of Site
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https://www.nj.gov/dep/srp/guidance/srra/pa_guidance.pdf


• Conduct a Site Walk/Site Inspection - PA Guidance Checklist
• To help identify past ownership and/or Operation, a title search and a business directory search 

can be useful
• The title search and business directory search will help to identify historical use 

as commercial, residential or both
• Keep in mind, operations/use of the Site may have changed several times
• make note of the years, the property was used for commercial purposes
• If it was a commercial property, was it used as industrial, warehousing, manufacturing, or 

retail, etc.
• Sanborn Fire Insurance Maps, historical topographic maps and aerial photos
• Once property use has been identified, then determine what materials were used there

• Identify raw/waste material/chemical storage, locations of labs, location of manufacturing 
plant, process wastewater piping and discharge locations. Specific to PFAS investigations, 
try to also identify any locations of historical fires

• Complete file reviews, NJDEP Site Remediation, Community Right to Know, Municipal and 
County Planning and Health Departments

If historical or current uses indicate CECs may have been or are being used at the 
Site, they will need to be addressed in a site investigation. As previously noted, this 
information will be used to select Areas of Concern, Potential Compounds of 
Concern and possible sample locations/media

       3.3 History and Use of Site

What Was It 

Dates of Operation

What Was 
Stored/Used There

52

Where Was 
It Stored/Used There



• It is important to understand the date of operations because that can be compared to dates of the manufacturing 
and commercial production of the CECs. Per the NJDEP PA Guidance, a diligent inquiry should go back to 1932 or 
before the site was developed and was naturally vegetated, whichever is earlier

• According to the ITRC History of PFAS Fact sheet (link below), PFAS chemistry was discovered in the 
late 1930s and by the 1950s was being used in many products used by both consumers and by industry

• Below are links to ITRC identifying the history of PFAS compounds and potential uses
• https://pfas-1.itrcweb.org/wp-content/uploads/2020/10/history_and_use_508_2020Aug_Final.pdf
• https://pfas-1.itrcweb.org/2-5-pfas-uses/
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       3.3 History and Use of Site

https://pfas-1.itrcweb.org/wp-content/uploads/2020/10/history_and_use_508_2020Aug_Final.pdf
https://pfas-1.itrcweb.org/2-5-pfas-uses/


 

• A simple internet search can help identify 
dates when other CECs were developed 
and widely used.  For example, 
microbeads were patented in the 
1960s  with widespread use in the 
1990s. Commercial-scale production of 
1,4-dioxane began in 1951. Historically, 
1,4-dioxane has primarily been used to 
stabilize 1,1,1-TCA -  ITRC History and Use 
of 1.4 D
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       3.3 History and Use of Site

https://14d-1.itrcweb.org/history-of-use-and-potential-sources/
https://14d-1.itrcweb.org/history-of-use-and-potential-sources/
https://14d-1.itrcweb.org/history-of-use-and-potential-sources/


After completion of your current and historical information search, if you find evidence that CECs 

may have been used at the Site a site investigation will be necessary.  How to set up your 

investigation and sampling and analytical considerations will be discussed the next.

However, if CECs are detected in Site groundwater but no evidence of use is found, it may be 

necessary to expand the search to nearby properties. Please refer to the NJDEP September 

2018 Off-Site Source Ground Water Investigation Technical Guidance for how to evaluate  and 

document the lines of evidence of a potential offsite source migrating onto the Site.

*It is important to note, CECs may not appear on safety chemical data sheets or active ingredients 

lists, and manufacturers may not be aware of the presence of CECs in the products they use in 

their manufacturing process.
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       3.3 History and Use of Site

https://www.nj.gov/dep/srp/guidance/srra/offsite_source_gw_investigation_guidance.pdf


Thank you!
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3.4 Analytical Method and Remedial Standard Challenges 

➢3.4.1 Analytical Method Selection Considerations 

➢3.4.2 Analytical Methods Certification 

➢3.4.3 Analytical Interferences 

58

Chapter 3 – Section 3.4



Chapter 3 – Section 3.4

3.4.1 Analytical Method Selection Considerations 

• Project Plans should be discussed with the laboratory in advance of sample collection 

• Discuss the purpose of the Sampling Program and the applicable Regulatory Criteria – such as: 

➢ Site screening – Example: groundwater samples analyzed by EPA Method 1633 for select target 

analytes (i.e., PFOA, PFOS, PFNA)

➢ Site characterization – Example: groundwater samples analyzed by EPA Method 1633 for full list of 

40 PFAS target analytes

➢ Site remediation – Example: groundwater samples analyzed by EPA Method 1633 for PFAS target 

analytes (i.e., PFOA, PFOS, PFNA)

➢ Regulatory compliance monitoring – Example: PFAS potable water samples analytes by EPA Method 

537.1 for PFAS target analytes (i.e., PFOA, PFOS, PFNA)
59



Chapter 3 – Section 3.4

3.4.1 Analytical Method Selection Considerations 

• Selection of analytical methods is based on multiple factors including:

✓ Sample type – Examples: SCM (soil, sediment, waste); NPW (surface water, groundwater); DW (potable water); BT (biological 

tissue); Air 

✓ Target analyte report list – Examples: select regulated PFAS analytes vs. full list of method defined target analytes

✓ Analytical method sensitivity – Examples: DW MCL and GWQS as μg/L (ppb) vs. Lab Reporting Limit as ng/L (ppt)

✓ Laboratory accreditation or certification – Examples: state certification for select PFAS target analytes in select matrices vs. 

national NELAP accreditation for full list of 40 target analytes by 1633 in all matrices

✓ Project-specific data quality objectives (DQOs) – Examples: How will data be used? Refer to CSRR Analytical Methods 

Technical Guidance (4-part set) and the QAPP template and the Project Communication Form (PCF)

✓ Data report type – Examples: NJ-Full (Level 4) vs NJ-Reduced data package (PDF); and NJ-HazSite EDD vs E2 EDD  

✓ Project Plans – Examples: QAPP plans, Data quality assessment (DQA) Plans, Data Usability Evaluation (DUE) plans
60



Test Poll #1

6161



Analytical method selection considerations 
include: 

A. Sample type

B. Analytical method sensitivity

C. Project-specific data quality objectives

D. All of the above

Test Poll #1
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Analytical method selection considerations 
include: 

A. Sample type

B. Analytical method sensitivity

C. Project-specific data quality objectives

D. All of the above

Test Poll #1

63



Chapter 3 – Section 3.4

64

3.4.2 Analytical Method Certification

• Certification for analytical methods is determined by the NJDEP Office of Quality Assurance (OQA) – Refer to the 
Annual Certified Parameters List (ACPL) contained in Part III of the Certification Application. 

• Certification should be evaluated prior to sample collection and data reporting. 

• Certified analytical methods may not be available for all sample media types, parameters, contaminants of concern, 
target analytes, and instrumentation. Refer to the NJDEP Data Miner search tool; ask NJDEP OQA or the Laboratory.

• Certification is offered by 

✓ Sample media type – Examples: SCM (soil, sediment waste); NPW (GW, SW, WW); DW (potable water)

✓ Parameter – Examples: PFAS; and 1,4-Dioxane 

✓ Target analyte or contaminant of concern – Examples: PFAS as PFOA, PFOS, PFNA, GenX, etc.

✓ Technique used for analytical determination and quantitation – Example: LC/MS/MS vs. GC/MS; and  

✓ Department sanctioned analytical methods (DSAMs) vs. User defined analytical approach (Lab SOP)



Chapter 3 – Section 3.4
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3.4.3 Analytical Interferences

• Sample matrix interferences may cause sample processing issues 

• This may be the result of one or more factors, such as:

✓ Elevated levels of target and non-target analytes – Example: the concentration of PFOA exceeded the limits of the calibration 
range, but the remaining analytes were quantitated within range

✓ Elevated levels of suspended solids present in aqueous samples – Example: GW samples containing high levels of TSS

✓ Elevated moisture levels present in solid sample matrices – Example: wet soil samples collected in the saturated zone cause 
the Laboratory to report data with an elevated Reporting Limit 

• Interferences may result in (1) sample dilutions/ elevated reporting limits, (2) re-extraction and/or re-analysis, and 
(3) reporting of results qualified with Quality Control excursions

• The impacts on data usability may include decreased levels of analytical sensitivity/elevated reporting limits.  
Example: analytical results reported with a 100x Dilution Factor and elevated Reporting Limit



Chapter 3 – Section 3.4

Key Takeaways:

3.4.1 Selection of analytical methods is based on 
multiple factors. 

3.4.2 Certification of analytical methods, as determined 
by the NJDEP Office of Quality Assurance (OQA), is 
based on several factors.

3.4.3 Sample matrix interferences may cause sample 
analytical processing issues and may result in elevated 
reporting limits and/or QC excursions. 

Discuss project plans with the Laboratory during plan 
development and well before containers are ordered 
and fieldwork begins. 
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1,4-Dioxane – Practical Considerations

Sample analysis for 1,4-Dioxane should consider several factors:
✓ Regulatory Program jurisdiction applicable to the project 

✓ Remediation standards applicable to the project

✓ Analytical method sensitivity (RL) needed to meet NJDEP GWQS 

✓ Analytical method selectivity needed for analyte identification and quantitation 

in the sample matrix

✓ Recovery of this analyte from the sample matrix using the selected sample 

preparation and analytical approach 

✓ Data quality needed to achieve project Data Quality Objectives (DQOs)
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1,4-Dioxane – Practical Considerations

The LSRP selects a Laboratory for the project. The project sampling plans include collection 
of GW and Soil samples for 1,4-Dioxane. The project team calls the Laboratory to place a 
bottle order. The Laboratory works with the LSRP to clarify the project scope:

✓ What is the applicable regulatory program? NJDEP CSRR

✓ What remediation standards apply? NJ SRS (N.J.A.C. 7:26D) & NJ GWQS (N.J.A.C. 7:9C)

✓ What additional analytical parameters are requested and what target analytes need to be 

reported for Soil and for GW samples?

✓ The Laboratory verifies their NJ-certification to report the requested target analytes in the 

project sample matrices

✓ The Laboratory processes the bottle order request and delivers the containers

✓ Samples are received, logged in, processed, and data are reported to the LSRP 
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1,4-Dioxane – Practical Considerations

The LSRP reviews the sample analytical data and determines that:

✓ The requested analytical parameters did include the target analytes of concern, and 

✓ 1,4-Dioxane was reported at a level of sensitivity (RL) needed to compare the data to the applicable 

NJDEP remediation standards (NJ-GWQS 0.4 µg/L, and NJ-SRS MGW 0.067 mg/kg)

✓ Data are determined to meet project DQOs and are ‘usable’ for the intended purpose   
 

The LSRP then reviews the project Laboratory Invoice and notes a separate charge for analysis of 1,4-

Dioxane in GW. The LSRP asks for an explanation.

✓  The Laboratory confirms that a modified method (which included use of Isotope Dilution and Selected 

Ion Monitoring or SIM) was to be used to analyze and report 1,4-Dioxane as a single analyte to achieve 

the sensitivity, selectivity and analyte recovery needed to meet the project DQOs – thus a separate 

charge is listed for that single analyte in GW samples on the Invoice
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Thank you!
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Chapter 3.5
General Sampling Considerations

Chapter 3.5 focuses on:

• General sampling considerations for CECs

• Sampling objectives and special considerations when investigating 
CECs

• Investigation derived waste (IDW) considerations
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Chapter 3.5 
General Sampling Considerations

• Sampling Objectives

• Potential Cross Contamination

• Sampling Sequence

• Decontamination Considerations

• Investigation Derived Waste Disposal
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Chapter 3.5 
Sampling Objectives

Sampling Objectives

• Develop a project-specific Quality Assurance Project Plan (QAPP)
• Include:

• Analyte List
• Method(s) of analysis
• Sample media/matrix
• Reporting limits

• See Chapter 2 of the FSPM
• Development of these items will require coordination with the contracted 

laboratory
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Chapter 3.5 
Cross-Contamination

Potential Cross-Contamination

• Cross contamination may compromise analytical results and overall outcome of the 
investigations

• Potential sources of cross-contamination is typical with most sampling activities  However, 
CECs may pose an added risk due to the nature and use of CECs in the environment such as:
• Personal protective equipment (PPE)
• Sampling equipment (rental/owned vs disposable)
• Personal hygiene and personal care products (PCPs)
• Food packaging

• Understanding the type of CEC and potential exposure
      should be evaluated to prevent compromising field 
        samples and data quality
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Chapter 3.5 
Sampling Sequence

Sampling Sequence

• Order of sample collection matters
• Collect from known or suspected areas of contamination from low to 

high impact areas
• Media specific sampling sequence and segregation

• Sample Potable Water first
• Separate Potable Water samples from other media

• Analyte sampling sequence
• See Chapter 6 of FSPM
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Chapter 3.5 
Decontamination Considerations

Decontamination Considerations

• Decontamination Guidance
• See Chapter 5 of FSPM

• Decontamination is key for preventing cross-contamination
• Understanding equipment previous use/handling should be 

considered
• Rental equipment
• Gross contamination

• Field/equipment and trip blanks are important
• See Chapter 2 of FSPM
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Chapter 3.5 
Investigation Derived Waste

Investigation Derived Waste (IDW) Disposal

• Proper waste characterization
• Understanding disposal facility limitations
• Client disposal restrictions/limitations
• Local, State, and Federal disposal 

requirements/guidance
• USEPA – Disposal Guidance of Certain PFAS 

Materials
• ASTM – Site Characterization
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Chapter 3 - CEC 
Practical Considerations: Case Study Example

Typical Industrial/Commercial Site with 
Soil & Groundwater Investigations

• Have you done due diligence?
• Is there pre-existing site history?
• What are the Compounds of Concern (COCs)?

• Have you identified CECs?
• Are there the potential for CECs?
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Chapter 3 - CEC 
Practical Considerations: Case Study Example

Typical Industrial/Commercial Site with 
Soil & Groundwater Investigations

• Are there known areas of concern (AOCs)?
• Are there suspected AOCs?
• What type of sampling is being performed?

• Is sampling equipment needed?
• What type of personal protective 

equipment will be necessary?
• Is there a concern for cross contamination?
• How will decontamination be performed?
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Chapter 3 - CEC 
Practical Considerations: Case Study Example

Typical Industrial/Commercial Site with 
Soil & Groundwater Investigations

• Is there an understanding of the sampling 
sequence?
• Have source areas of contamination or 

“hot”-spots been identified from previous 
or current investigations or evaluations?

• Are Site conditions unknown?
• How will cross-contamination be managed?
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Chapter 3 - CEC 
Practical Considerations: Case Study Example

Typical Industrial/Commercial Site with 
Soil & Groundwater Investigations

• Will investigation derived waste be generated?
• Will disposal be necessary?
• Have the IDW materials been 

characterized?
• Can the intended disposal facilities accept 

the generated waste?
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Thank you!
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PFAS Sampling Fact Sheet
https://dep.nj.gov/wp-content/uploads/srp/pfas_sampling_fact_sheet.pdf
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PFAS Sampling Fact Sheet

86

Analytical Methods

• Consult with laboratory

• Quality Assurance Project Plan

• Selection considerations

• Sample matrix 

• Laboratory certification

• Analyte report list

• Analytical sensitivity 

• Sample preparation protocols

• Report all compounds detected by method

Method # 537 537.1 533 8327 1633

Issued By USEPA USEPA USEPA USEPA USEPA

Date 
Published

Sept. 2009 Nov. 2018 Nov. 2019 June 2019 August 2021; June 2022; 
January 2024

Applicable 
Media

drinking 
water

drinking 
water

drinking 
water

aqueous, 
non-potable 
(GW, SW, 
WW)

Non-DW: GW, SW, WW; 
Solid: Soil, Sediment, 
Biosolids, Tissue

Preservative Cool 0-6°C, 
Trisma

Cool 0-6°C,
Trisma

Cool 0-6°C, 
Ammonium 
Acetate

Cool 0-6°C Cool 0-6°C

Volume/Mass 2 x 250 mL 2 x 250 mL 2 x 250 mL 2 x 250 mL 2 x 250 mL for NPW, GW, 
SW / 2 x 125mL for NPW, 
leachate, wastewater / 
500 mL or 2 x 8oz for 
Solids, Soil, Sediment, 
Biosolids, Tissue

Hold time 
Extract / 
Analyze

14 / 28 days 14 / 28 days 28 / 28 days 28 / 30 days NPW (if refrigerated): 28 
days to extraction; NPW 
(if frozen): 90 days to 
extraction; Soil/solids: 90 
days to extraction



PFAS Sampling Fact Sheet
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General Sampling Considerations

• Cross contamination

• Direct versus indirect

• Potential sources

➢ Decontamination and drilling water

➢ Sampling materials

➢ Sampling equipment

➢ Field clothing

➢ Personal care products

➢ Food packaging
87



PFAS Sampling Fact Sheet
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General Sampling Considerations

• Follow sampling best practices

• Clean gloves, clean hands

• Minimize handling of samples and equipment

• Avoid touching the sample, the inside of the 
sample bottle, and the sample lid

• Use PFAS-free soap and water

• Collect field blanks

➢ Data quality objectives

➢ Non-dedicated sampling equipment

➢ Materials not known to be PFAS-free 88



PFAS Sampling Fact Sheet
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General Sampling Considerations

• Adsorption/ Negative Bias

• Always use appropriate sampling 

equipment/containers

➢ Dictated by method

➢ Provided by laboratory

• Do not filter samples

• Follow appropriate sample preservation 

requirements
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PFAS Sampling Fact Sheet

Groundwater Specific Sampling Considerations

• Monitoring well construction

• Material Considerations

➢ PVC and stainless steel acceptable

➢ Hydraulic profiling tools and pre-packed well screens may be 
used if certified to be PFAS-free

➢ PFAS in some coated or time-released bentonite pellets and 
some drilling lubricants (consult with driller)
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PFAS Sampling Fact Sheet

Groundwater Specific Sampling Considerations

• Turbidity sensitive parameter

• The volume-average sampling policy in Chapter 6 of the FSPM 
does not apply when sampling is limited to non-volatile turbidity 
sensitive parameters

• Low-flow or passive sampling methods preferred

• Traditional volume-average sampling can be used if turbidity 
levels below 10 NTU (Nephelometric Turbidity Units) can be 
obtained

• Do not filter samples

• Temporary well points should be developed before sample 
collection

➢ Pre-packed well screens recommended
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Groundwater Specific Sampling Considerations

• Acceptable sampling materials (not all inclusive)

• HDPE and silicone tubing
• PFAS-free bladder pumps (HDPE tubing)
• Peristaltic pumps (HDPE or silicone tubing)
• Submersible electric pumps (HDPE tubing)
• HydraSleeve (HDPE or polypropylene)
• Snap Sampler (HDPE)
• Dual Membrane Passive Diffusion Bag Sampler

• Materials not referenced may be used if manufacturer certifies them to be PFAS-free or testing (field blank or 
soak test) shows no PFAS

• Bailers generally not recommended due to inability to control turbidity

• Evaluation of potential PFAS cross contamination from dedicated pumps and related equipment (e.g., tubing, 
wiring, tethers, etc.)

PFAS Sampling Fact Sheet
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PFAS Sampling Fact Sheet

Media Specific Sampling Considerations

• Surface water

• Traditional methods and equipment generally applicable

• Avoid collection of foams

• Minimize sediment disturbance

• Soil/Sediment

• Acceptable materials (e.g., stainless steel, HDPE, silicone, etc.)

• Consider multiple depths

• Air

• No validated analytical methods or standards 
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PFAS Sampling Fact Sheet

Sampling Sequence

• Plan sequence in advance

• Sample PFAS as stand-alone event if possible 

• If concurrent, sample for PFAS before other 

contaminants 

• Proceed from low impact areas to high impact areas 

• Collect potable water samples before other media

94



Test Poll #2
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If sampling multiple media for PFAS analysis, 
when should you sample potable water?

A. First

B. Last

C. It does not matter

Test Poll #2
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If sampling multiple media for PFAS analysis, 
when should you sample potable water?

A. First
B. Last

C. It does not matter

Test Poll #2
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PFAS Sampling Fact Sheet

Decontamination Considerations

• Single-use equipment recommended when possible

• Non-dedicated equipment decontamination procedures

• PFAS-free soap or detergent

• PFAS-free water

• Methanol can be considered

98



PFAS Sampling Fact Sheet

Investigation Derived Waste Disposal

• Facilities may have limitations and restrictions for PFAS materials

• Waste classification sampling to evaluate handling and disposal 

options 
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PFAS Sampling Fact Sheet

Chapter and Section of the FSPM Topic

Chapter 3, Sec 3.5.2 Examples of adsorptive and desorptive materials

Chapter 5, Sec 5.1.1 Addresses negative bias

Chapter 5, Sec 5.3.1.2.2.1 Limitations in use of bladder pumps

Chapter 5, Sec 5.3.1.2.4 and 5.3.1.2.5 Discussion of preferred bailer materials to use based on adsorption and 

desorption issues

Chapter 5, Sec 5.3.1.3.2.1.3 Dual Membrane Passive Diffusion Bag Sampler can be used for nonpolar 

VOCs, SVOCs, metals, ions, cations, inorganics, as well as 1,4 Dioxane, and 

PFAS.

Chapter 6, Sec 6.2.8 Recommended depth for soil samples for PFAS analysis given compounds 

are not detected by field screen instruments

Chapter 6, Sec 6.9.6.1 General discussion of PFAS class of compounds related to sampling order 

and general considerations related to potential cross contamination

Chapter 6, Sec 6.9.6.3.1 Detailed discussion on adsorption and desorption as it relates to tubing

Chapter 6, Table 6.14 Table listing preferred use for each type of tubing
100
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1,4-Dioxane Sampling Fact Sheet

September 17, 2024

John Bracken, LSRP, Verdantas
Eileen Snyder, Regional Technical Coordinator, Pace Analytical Services
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1,4-Dioxane Sampling Fact Sheet
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1,4-Dioxane

• Is a synthetic organic compound

• Used as stabilizer for 1,1,1-Trichloroethane (TCA)

• It has been used in various industries in the production 
of paints, lacquers, dyes, antifreeze, deodorants, 
shampoos, food additives, formation of pesticides, 
pharmaceutical and biotech industries, resins, 
automotive and aviation fluids, etc.  

• It is also a chemical process by-product such as 
polyethylene terephthalate (PET) plastic and 
polyethylene glycol production, and production of 
consumer/industrial detergents and cleaning 
compounds in some forms of ethoxylated surfactants.



1,4-Dioxane Sampling Fact Sheet
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1,4-Dioxane Behavior

• It is a colorless liquid with a density slightly greater than water 
(i.e., >1 g/mL) but can also be a solid below 53 deg F. 

• It is completely miscible in water (property of two substances to 
form a homogeneous solution when mixed regardless of 
concentration in water) and organic solvents 

• Due to its miscibility, 1,4-Dioxane should not exhibit create a 
separate phase liquid (i.e., NAPL layer).  

• However, if it is mixed with a separate phase liquid such as a 
solvent discharge it may be included within a DNAPL layer.

• In air, it has a half life of ~1-3 days, but it is relatively resistant to 
biodegradation in water and soil.  



1,4-Dioxane Sampling Factsheet

Analytical Methods
• Consult with laboratory- Analytical section 

is complex and can be difficult

• Quality Assurance Project Plan

• Selection considerations

• Sample matrix 

• Laboratory certification

• Analyte report list

• Analytical sensitivity 

• Analytical selectivity (Selected Ion 
Monitoring or SIM)

• Sample preparation protocols
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1,4-Dioxane Sampling Fact Sheet

Analytical Methods : Aqueous 
• Method sensitivity (reporting limit)

• Analyte recovery potential

• Ability of the approach to achieve the 
method defined quality control (QC) 
criteria

• Isotope Dilution for analyte recovery 
correction may be an option

107



1,4-Dioxane Sampling Fact Sheet

Analytical Methods : Soil and 

Sediment
• 8260 or 8270 full scan is typically used

• SIM is an option

• Percent moisture levels impact sensitivity 
(reporting limit)

• Method 5035 Encore or Terracore sample 
collection 
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1,4-Dioxane Sampling Fact Sheet

Analytical Methods : Air

• Method TO-15 Full Scan

• Canister and flow controller collection 

• Vapor intrusion applications

109



1,4-Dioxane Sampling Fact Sheet: 
Analytical Methods

Analytical method selection depends on project DQOs.

The LSRP and the Laboratory discuss the project scope and select 
an approach for the project DQOs.

Analytical approach options include:

✓ Sample analysis by 8260 purge and trap and GC/MS analysis

✓ Sample analysis by 8270 organic extraction and GC/MS analysis

✓ Sample analysis by TO-15 (GC/MS analysis) with canister collection for Air 

sample matrices for Vapor Intrusion applications
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1,4-Dioxane Sampling Fact Sheet: 
Analytical Method Options

Sample analysis by purge and trap and GC/MS analysis:
• VOA full scan by 8260
• VOA SIM by 8260-SIM
• VOA SIM by 8260-SIM with Isotope Dilution

Sample analysis by organic extraction and GC/MS analysis:
• SVOC full scan by 8270
• SVOC SIM by 8270-SIM
• SVOC SIM by 8270-SIM with Isotope Dilution

Sample analysis by TO-15 (GC/MS analysis) with canister collection for Air 
sample matrices for Vapor Intrusion applications 
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1,4-Dioxane Sampling Fact Sheet: 
Analytical Method Selection

The LSRP and project team work with the Laboratory to clarify the project 
scope:

✓ What is the applicable regulatory program? NJDEP CSRR

✓ What remediation standards apply? NJ SRS (N.J.A.C. 7:26D) & NJ GWQS (N.J.A.C. 7:9C)

✓ What additional analytical parameters are requested and what target analytes need to be 

reported for Soil and for GW samples?

✓ The Laboratory verifies they hold NJ-certification to report the requested target analytes 

in each of the project sample matrices

✓ The Laboratory verifies the analytical approach needed to achieve the achieve the 

analytical sensitivity, selectivity and analyte recovery needed to meet the project Data 

Quality Objectives (DQOs)
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1,4-Dioxane Sampling Fact Sheet:
Working with the Lab to Develop a Project QAPP

The LSRP reviews the sample analytical approach proposed by the 
Laboratory:
✓ Analytical parameters and target analytes of concern listed with Laboratory RLs/MDLs 

✓ 1,4-Dioxane can be reported by the Lab at a level of sensitivity (RL) needed to meet the 

applicable NJDEP remediation standards (NJ-GWQS 0.4 µg/L; NJ-SRS MGW 0.067 mg/kg)

✓ The Laboratory confirms that a modified method with Isotope Dilution with SIM will be used to 

analyze and report 1,4-Dioxane as a single analyte to achieve the sensitivity, selectivity and 

analyte recovery needed to meet the project DQOs, noting the low level NJ-GWQS 

✓ The LSRP includes the Laboratory documents in the project QAPP
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1,4-Dioxane Sampling Fact Sheet

Sampling Sequence
• Plan sequence in advance

• Sampling sequence of 1,4-Dioxane should be 
determined based on chemical group(s) analyzed 
(i.e., VOCs, SVOCs, etc.), or if sampling with PFAS, in 
which PFAS would be collected initially, followed by 
VOCs and SVOCs, etc. 

• Proceed from low impact areas to high impact areas 

• Collect potable water samples before other media
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1,4-Dioxane Sampling Fact Sheet

Decontamination Considerations
• Single-use equipment recommended when possible

• Non-dedicated equipment decontamination procedures

• 1,4-Dioxane-free soap or detergent

• Liquid detergents with surfactant ingredients can 
have trace 1,4-Dioxane impurities

• 1,4-Dioxane-free water

• Methanol can be considered
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1,4-Dioxane Sampling Fact Sheet

Investigation Derived Waste Disposal
• Facilities may have limitations and restrictions for 1,4-Dioxane 

materials

• Waste classification sampling to evaluate handling and disposal 
options 
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Questions?

FSPM Chapter 3Training

September 17, 2024
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BREAK!
Return at 11:15 a.m.

Attainment Guidance Training Next!

September 17, 2024
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Attainment Guidance Version 3.0 - Intro

September 17, 2024

Greg Neumann, BEERA
Contaminated Site Remediation &  Redevelopment 
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Attainment Committee

• Attainment Guidance revised by the Attainment Committee via 
the stakeholder process through a collaborative effort.

   Committee Members 
 Department   External 

Greg Neumann – Chair Adam Hackenberg - Langan

Branko Trifunovic  James Kearns – Kinder Morgan

Alex Iannone   Stephen Posten – WSP 

    Theodoros “Ted” Toskos - Jacobs
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Attainment Guidance

Introduction and Structural Changes
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Attainment Guidance - Overview

• Introduction and structural changes

• Revisions to guidance to address common issues encountered 
during DEP reviews

• New provisions of guidance

• Revisions to address guidance inconsistencies
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Structural Changes Version 2.0 vs 3.0

• The compliance averaging methodologies were previously located in 
Appendix A of the Version 2.  As these methodologies are an integral 
part of the guidance, they have been relocated to the main body of the 
document – Section 12 

• Section 12  includes guidance on Functional Area development and 
proper application of the compliance avg. methods (arithmetic mean, 
95%UCL of the Mean, SWA, 75%-10x option)

• New section on compliance averaging for historic fill (Section 12.5) 

• New Appendix A – data deliverables and examples

• New Appendix C – Non-detect values 
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Structural Changes Version 2.0 vs 3.0, 
continued

• Section 12.1.5 – new section – Function Area development in 
conjunction with an Alternate Remediation Standard

• Section 12.6 –  Application of 75%-10x option.  Additional guidance and 
considerations when this option is utilized near property boundaries
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Attainment Guidance

Revisions to Guidance to Address Common 
Issues Observed with Department Reviews
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Clarifications made to guidance to address common 
issues observed during DEP review

•Delineation – AOC Specific Maps

•Data Deliverables for compliance averaging:
• Arithmetic Mean
• 95% Upper Confidence Level
• 75%/10x
• Spatially Weighted Averaging
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Delineation – Regulatory Requirements

• Delineation to the RSRS and/or NRSRS, and SRS-MGW is required pursuant to N.J.A.C. 
7:26E-4.2 (a) 1., 2., and 3.

• As per the NJDEP January 2020 Policy Statement – Interpretation of the Technical 
Requirements for Site Remediation requirement to  “complete the remedial 
investigation.”

• What does this mean?  Compliance averaging is a remedial action – complete 
delineation on sample-by-sample basis is required to utilize it
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Delineation is critical when using 
compliance averaging 

• Delineation is critical to ensure that the concentrations being averaged 
accurately reflect what the receptor is being exposed to

• Sample points that are not delineated represent an “unknown” and one 
cannot assume the contaminant concentration decreases

• Environmental data does not always follow typical gradients.  Preferential 
pathways may cause  sample concentrations to increase in the direction 
opposite from the discharge location.  Incomplete delineation may exclude  
data points from the calculation resulting in an inaccurate final calculated 
value  

• Unlike other remedies (i.e. excavation) where post-remediation sampling can 
be used to address contamination that is not delineated; there is NO follow up 
sampling conducted when using compliance averaging 129



Test Poll #3
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Sample x sample delineation is critical before 
implementing compliance averaging.

A. True

B. False

Test Poll #3
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Sample x sample delineation is critical before 
implementing compliance averaging.

A. True
B. False

Test Poll #3
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Delineation documentation 

• Reports with Areas of Concern (AOCs) addressed via compliance averaging 
need to contain AOC figures that clearly demonstrate complete 
horizontal/vertical delineation

• Figures that demonstrate complete delineation should already exist, as AOC 
specific maps/figures are required pursuant to N.J.A.C. 7:26E 1.6 (b)8

133

Note: 
contaminant 

concentrations 
plotted on 

map.



Delineation documentation, continued 

• Since figures showing complete delineation already exist, it would be 
MOST HELPFUL to pull them into the report where compliance averaging 
is utilized

• If the figures are present in another document, then that document 
should be referenced and their location (section/pg. #) provided

• In instances where delineation is NOT COMPLETE on a sample x sample 
basis, and the investigator elects to implement compliance averaging, 
then a variance to 7:26E -4.2 must be proposed, along with a technical 
justification and information required pursuant to 7:26E 1.7 – Variance-  
as part of the report where compliance averaging is discussed
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Clarifications Due to Common Issues: 

Data Deliverables for Compliance Averaging

September 17, 2024

Branimir (Branko) Trifunovic, BEERA
Alex Iannone, BEERA
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Deliverables for 95%UCL, 
Arithmetic Mean & 75%/10x
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Compliance Averaging Methods 
Refresher

• Arithmetic Mean

• Fewer than 10 samples

• Simple addition and division

• 95% UCL (Upper Confidence Limit) of the Mean

• More than 9 samples

• Requires use of a program like EPA’s ProUCL

• 75%/10x

• Post-remedial

• Compliant if 75% of samples are below standard and none are 10x 
higher than the standard 138



Arithmetic Mean 95% UCL 75%/10x

Figure showing samples 
used

Figure showing samples 
used

Figure showing samples 
used + remediation area

Table showing samples 
used

Table showing samples 
used Table showing samples

Input Data Remediation Volume

Output Data
139
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Data Deliverables in More Detail

• Figure detailing which samples are included in the calculation

• Table detailing which samples are included in the calculation

• Input data for ProUCL or other program used

• ProUCL or other program outputs

• For 75%/10x, figure showing remediation area footprint

• For 75%/10x, narrative detailing remediation area volume
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Spatially Weighted Averaging 
(SWA) Deliverables
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Spatially Weighted Averaging 
(SWA) Deliverables

• Example deliverables for SWA submittals were added to the 
Attainment Guidance Appendix A

• Purpose: To clarify what SWA deliverables should be included 
in the submittal

• Tables and Figures

147
Note: The SWA Deliverables should be readily available as those inputs 
are necessary to run the SWA application. 

Update 

What is SWA?
• SWA involves the creation of polygons based on the 

proximity of sampling point locations and a defined 
functional area boundary

• “Polygons are defined by the perpendicular bisectors of the 
lines between all points” Section 12.4 Attainment Guidance 

• The corresponding polygon assumes the contaminant 
concentrations detected at the sampling location. The 
polygon concentration is weighted (i.e multiplied) by its 
percentage of the total functional area to generate a 
Weighted Value

• The Weighted Values for each polygon are added together to 
calculate a SWA for the given functional area 



Spatially Weighted Averaging 
(SWA) Deliverables

• SWA is serving as the remedial action for a 
given area and the deliverables document 
compliance with the Attainment Guidance  

148

• The SWA Deliverables should be readily 
available as those inputs are necessary to run 
the SWA application

• Two major Components:  
• A separate Figure for each pathway, contaminant, 

functional area, and vertical zone should be 
submitted labeled as such.

• Sample locations should be labeled, and 
exceedances identified.

• Any remediated polygons should be identified in 
some manner.

• A Table corresponding with each Figure 
should also be submitted…. 

Why are SWA Deliverables Important? 

Note: The SWA Deliverables should be readily available as those inputs are 
necessary to run the SWA application. 



Spatially Weighted Averaging 
(SWA) Deliverables

• Abc

149

• The Corresponding Table should clearly 
state the pathway, contaminant, 
functional area, and vertical zone

• The Tables should include the following 
columns:

• Sample ID (1)
• X & Y (2 & 3)
• Depth (4)
• Contaminant 

Concentration (5)

• Polygon Area (6)
• Percent of Total Area (7)
• Weighted Value (8)
• Remediated (9)*

• Whether the Spatially Weighted Average passes 
or fails should be clearly stated and compared 
with the applicable Soil Remediation Standard

• Column 5 x Column 7 = Column 8

*9

Note: The SWA Deliverables should be readily available as those inputs are 
necessary to run the SWA application. 

1 2 3 4 5 6 7 8
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Questions?

Attainment Guidance Version 3.0 Training

September 17, 2024
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New Provisions of Guidance:

Averaging Associated with Historic Fill

September 17, 2024

Branko Trifunovic, BEERA
Contaminated Site Remediation & Redevelopment
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Historic Fill Averaging Update

• Adding an attainment option that can be used in addition to 
options provided in the Historic Fill Material Technical Guidance

• The compliance attainment guidance assumes a point discharge 
which doesn’t apply to historic fill

• The historic fill guidance recommends a number of samples too 
small for averaging

• Characterization and delineation according to historic fill 
guidance stipulations is required

• Functional areas according to attainment guidance are required
153



Compliance Averaging Historic Fill 
Sampling Protocol

• Minimum samples depends on the functional area size

• 0.25 acres – residential for the ingestion-dermal pathway
• 3 samples per 0.25-acre functional area

• 0.5 acres – residential for the inhalation pathway
• 4 samples per 0.5-acre functional area

• 2 acres – non-residential
• 9 samples per 2-acre functional area
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Residential
Ingestion-
Dermal 

Residential
Inhalation

Non-Residential
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New Provisions of Guidance: Property Boundary 

Contamination Associated with 75/10X Compliance Option

September 17, 2024

Greg Neumann, BEERA
Contaminated Site Remediation &  Redevelopment 
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Delineation of Pb at 1,800 ppm, in 
the direction of the residential 
property is required pursuant to 
N.J.A.C. 7:26E 4.2 (a) 1.i, 2, and 3. to 
document that contamination is not 
migrating off-site at concentrations 
above 200 ppm

Investigator should use professional 
judgment to determine when 
additional delineation sampling 
should take place

Site specific factors:

Concentration, distance between 
sample and property boundary, 
slope of property in area, potential 
for erosion, etc. 

75%-10X compliance option near property boundary 

158

Industrial Site
Off-Site 
Residential
Property AOC Lead Hot Spot 

Excavation

Post-ex sample with Lead at 
1,800 ppm.

Pb Residential Ingestion/dermal SRS = 200 ppm 

10 x 200ppm = 2,000 ppm
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New Provisions of Guidance: Functional Area Development in 

Conjunction with Alternate Remediation Standards (ARS)

September 17, 2024

Ted  Toskos
Jacobs
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Functional Area (FA)

• “Functional area” means an area of fixed size which corresponds 
to the areas of typical residential and non-residential sites

• The purpose of the functional area is to provide a fixed area, 
related to an AOC, where the samples from within the FA may 
be addressed with compliance averaging
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Functional Area – Sample Selection

• Use the data necessary to delineate the AOC encompassed by 
the functional area(s)

• Data below regulatory concern other than those needed to 
delineate the AOC would not be included (except in Spatially 
Weighted Averaging)

• Data from AOCs that are not of regulatory concern also would 
not be included
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Functional Area Default Sizes

•Default sizes of Functional Areas as presented in the 
Attainment Guidance are:
• Residential 

• Ingestion/Dermal - 0.25 acres 

• Inhalation - 0.5 acres

• Non-residential - 2.0 acres
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Functional Area Size Development with an 
Alternate Remediation Standard

• If an Alternate Remediation Standard (ARS) is developed following 
“Alternative Remediation Standards Technical Guidance for Soil for the 
Ingestion-Dermal and Inhalation Exposure Pathways” based on an exposure 
scenario other than residential or non-residential (e.g., recreational land 
use), and the ARS is approved by the Department;

• AND the investigator chooses to utilize compliance averaging in conjunction 
with the ARS and also develop Functional Areas sizes that are different than 
those contained in this guidance;

• THEN a Technical Consultation with the Department should be requested. 
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https://dep.nj.gov/srp/technical-consultation/


Functional Area Size Development with an 
Alternate Remediation Standard

•Using this option requires: 
• Recording of an institutional control-only Deed Notice, 
• Soil Remedial Action Permit (S-RAP) and 
• Limited Restricted Use Response Action Outcome (RAO) 

• This is necessary to ensure that the remedy remains 
protective in the event of future land use changes to 
residential use
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New Provisions of Guidance: Single Vertical Zone for Compliance 

Averaging for Migration to Groundwater (MGW) Pathway

September 17, 2024

Steve Posten
WSP USA Environment & Infrastructure Inc.
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Compliance Averaging for MGW-SRS

• Default Migration to Groundwater (MGW) SRS calculated using 
the EPA Soil-Water Partition Equation (SWPE):
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GWRS = ground water remediation standard (ug/L)
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Compliance Averaging for MGW-SRS

• A component of the SWPE is the Dilution Attenuation Factor 
(DAF):

LI

diK
DAF

*

**
1+=

NJDEP default = 30 m (100 ft)
= length of one side of ¼ acre
square residential parcel 
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Compliance Averaging for MGW-SRS

• Length constraint incorporated into calculation of MGW-SRS 
requires that compliance averaging be performed within 
separate 100 ft lengths oriented along the direction of 
groundwater flow (width based on data defining extent of 
contamination)

Direction of
Ground Water Flow
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Compliance Averaging for MGW-SRS

• In addition to the 
difficulty in establishing 
100 ft lengths across the 
site/AOC, earlier 
guidance additionally 
required that 
compliance averaging be 
performed within two 
separate vertical zones:

This stipulation added complexity to the process,
typically resulted in insufficient data for analysis 
and led to very limited application of compliance
averaging for MGW-SRS
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Compliance Averaging for MGW-SRS

• The committee reviewed 
the assumptions behind the 
derivation of the default 
MGW-SRS contained in 
EPA’s description of the 
SWPE, and determined that 
use of a single vertical zone 
was appropriate for 
compliance averaging 
analyses: 

(EPA Soil Screening Guidance: Technical Background Document, May 1996)
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Compliance Averaging for MGW-SRS

• As a result, the updated 
guidance incorporates the 
need for only a single 
vertical zone for MGW-SRS 
compliance averaging 
analyses (using highest 
concentration sample from 
withing each boring across 
the full unsaturated 
thickness above the water 
table) 173



Test Poll #4
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How many vertical functional areas are needed to 
use compliance averaging for the SRS-MGW?

A. 1 – from ground surface to depth of water 
table

B. 2 - including one surface FA and one sub-
surface FA

Test Poll #4
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How many vertical functional areas are needed to 
use compliance averaging for the SRS-MGW?

A. 1 – from ground surface to 
depth of water table

B. 2 - including one surface FA and one sub-
surface FA
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Thank you!



Changes Resulting from Inconsistencies in Existing 

Guidance: Treatment of Non-Detect (ND) Values

September 17, 2024

Adam Hackenberg
Langan Engineering & Environmental Services
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Treatment of Non-Detect Data

Inconsistent Approach in the “Old” Guidance (July 2021, Version 2.0):
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What value should I use when averaging using results 
that are non-detects (NDs)?

Compliance / Averaging Method Value to be Used for ND

Arithmetic Mean “zero (0)”

95% UCL “method detection limit (MDL)”

Spatially Weighted Averaging “reporting limit” (RL)
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The Decision-Making Process

• Selection of a value to represent ND is a subject that has been debated for decades1

• Commonly used values are between the MDL (usually lower) and RL (usually higher)   

• The merits of the various approaches were extensively discussed amongst the Attainment 
Committee members and CCSR Management

• The RL was chosen as the basis for the value to be used because it is derived from instrument 
calibration rather than statistically2

• ½ of the RL was chosen to mitigate high bias that would result from using the RL

Notes:
1 – E.g., Currie, L.A., “Limits for Qualitative Decision and Quantitative Determination”, Anal. Chem., 40:586 (1968)
2 - "Reporting limit" means, for a compound analyzed by a particular method, the sample equivalent concentration (that is, based on sample specific preparation 
and analysis factors), for organics, associated with the lowest concentration standard used in the calibration of the method and for inorganics, derived from the 
concentration of that analyte in the lowest level check standard (which could be the lowest calibration standard in a multi-point calibration curve).”



Treatment of Non-Detect Data

Sample/Analyte-Specific RLs v.  Target RLs from the SRS
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* 2023 New Jersey project data represent around 900 individual samples from 40 different sites. 

2023 New Jersey Project Data* SRS RLs

Chemical Name Units
Sample 
Count

Minimum 
RL

Median 
RL

RL Specified in 7:26D

Tetrachloroethene ug/kg 902 0.208 1.3 5.0

Trichloroethene
ug/kg

899 0.26 1.2 5.0

Vinyl Chloride ug/Kg 830 0.399 1.3 5.0
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Final Consensus-Based Decision: 

• For non-detect (ND) values, enter ½ of the RL concentration for 
the specific analyte as reported in the laboratory analytical data 

package

• In instances where ½ of the laboratory derived RL concentration 
is less than the Method Detection Limit (MDL), then the 

laboratory derived MDL concentration for the specific analyte(s) 
should be used to replace ND



Treatment of Non-Detect Data
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Required Documentation 

Appendix C: For each sample where ½ of the RL is 
being used to replace a ND value in the calculation, 
the Analytical Results Summary Form (N.J.A.C 7:26E 
- Appendix A, II Reduced Deliverable Requirements 
at (b)1, (c)1, (d)1, and (e)1.) shall be submitted to 
document that the appropriate concentration has 

been used in the compliance averaging calculation. 



Thank you!



Questions?

https://forms.office.com/g/hXQRuABrcp

Attainment Guidance Version 3.0 Training

September 17, 2024
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https://forms.office.com/g/hXQRuABrcp
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