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This document was prepared to summarize the October 27-28, 2021, workshop: Total PFAS Analysis for 

Public Health Protection: Science, Applications, Benefits and Challenges. All opinions expressed in this 

document are those of workshop participants and do not necessarily reflect the policies and views of 

EPA. Any mention of trade names, manufacturers or products does not imply an endorsement by the 

United States Government or the U.S. Environmental Protection Agency. EPA and its employees do not 

endorse any commercial products, services, or enterprises.  

This Workshop was sponsored and made possible through the 9t! hŦŦƛŎŜ ƻŦ wŜǎŜŀǊŎƘ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘΩǎ 

Regional Science Program. The Regional Science Program addresses high priority regional science needs 

through collaborative research activities and technical support.  

https://www.epa.gov/aboutepa/about-extramural-research-and-partnerships-division
https://www.epa.gov/aboutepa/about-extramural-research-and-partnerships-division
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Summary Infographic 

  

https://www.epa.gov/pfas
https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research
https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf
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Workshop Recordings 

Please contact Regina Poeske for full recordings of the Total PFAS Analysis for Public Health Protection: 

Science, Applications, Benefits and Challenges workshop. 

Workshop Goals 

 Expand the collective understanding of the science and application of non-targeted analyses and 

other total per- and polyfluoroalkyl substances (PFAS) methods. 

 Advance the technology transfer of these methods to state and regional partners. 

 Share benefits and challenges of these methods to better characterize PFAS present in the 

environment. 

 Provide an opportunity for attendees to discuss challenges and needs related to total PFAS analyses. 

 Identify areas for further work and/or research. 

Day 1 

Presentations 

PFAS Strategic Roadmap: Research and Development 

Susan Burden, Ph.D., Office of Research and Development (ORD) PFAS Executive Lead, EPA 

The PFAS Strategic Roadmap ǿŀǎ ǊŜƭŜŀǎŜŘ ƻƴ hŎǘƻōŜǊ муΣ нлнмΣ ŀƴŘ ƻǳǘƭƛƴŜǎ 9t!Ωǎ ŀǇǇǊƻŀŎƘ ǘƻ ŀŘŘǊŜǎǎ 

the impactǎ ƻŦ tC!{Φ ¢ƘŜ ŦƛǾŜ ǇǊƛƴŎƛǇƭŜǎ ƻŦ 9t!Ωǎ ŀǇǇǊƻŀŎƘ ŀǊŜ ǘƻ όмύ ŎƻƴǎƛŘŜǊ ǘƘŜ ƭƛŦŜŎȅŎƭŜ ƻŦ tC!{Σ 

(2) work upstream of PFAS-related problems, (3) hold PFAS polluters accountable, (4) ensure that 

decision-making is based in science, and (5) prioritize the protection of disadvantaged communities. Key 

EPA actions include developing methods and approaches to measure PFAS, advancing science to assess 

human health and environmental risk from PFAS, and evaluating and developing technologies for 

reducing PFAS in the environment. 

PFAS Targeted Analysis by Liquid Chromatography/Tandem Mass Spectrometry (LC-MS/MS): 

Importance and Limitations 

Jody A. Shoemaker, Ph.D., Research Chemist, ORD, EPA 

Dr. Shoemaker discussed the regulatory drivers for, general approach to, usage of and attributes of EPA 

drinking water PFASςtargeted methods (Methods 537, 537.1 and 533), which use LC-MS/MS. These 

methods result in few false negatives or false positives and can detect PFAS at a high sensitivity. These 

methods are targeted, however, and investigating non-targeted methods that capture more PFAS 

compounds is a critical need. 

The Public Health Stakes of Total PFAS Methods 

Timothy J. Buckley, Ph.D., Senior Advisor, Center for Computational Toxicology and Exposure, ORD, EPA 

The ability to measure PFAS is a fundamental prerequisite for public health protection. Current and 

traditional measurement methods can measure a small fraction (~1%) of the PFAS that are likely 

present. Total PFAS methods advance public health and support management actions by providing the 

means to comprehensively measure PFAS and shorten the time between PFAS release and its detection 

in the environment. 

mailto:Poeske.Regina@epa.gov
https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024
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Non-Targeted Analysis (NTA), Total Organic Fluorine (TOF) and Total Oxidizable Precursors (TOP): 

Methods, Analytics and Potential Applications 

James McCord, Ph.D., Chemist, ORD, EPA 

NTA enables exploratory investigation of wide ranges of environmental media, does not require 

presuppositions about sample contents, and is necessary to discover emerging contaminants. Processing 

NTA data requires many different tools and methods, and expertise in NTA data analysis is necessary to 

achieve high-quality results. 

ά¢ƻǘŀƭέ tC!{ aŜǘƘƻŘǎ 

Hannah Liberatore, Ph.D., Physical Scientist, ORD, EPA 

TOF is an important tool for measuring PFAS and can potentially be used for a regulatory air-emissions 

screening purpose. Current commercial analysis methods are limited primarily to PFAS measurement in 

water, but it is important to expand measurement techniques to new matrices. 

Decision-Making With Total PFAS Results 

Erica Kalve, Senior Engineering Geologist, California State Water Resources Control Board 

PFAS is a large class of compounds, and more PFAS analysis methods are required to capture all PFAS 

compounds. Alternative methods can be helpful in evaluating and regulating new classes of PFAS 

compounds. Tools that can fill in gaps in PFAS data (e.g., TOF-combustion ion chromatography, NTA by 

high-resolution mass spectrometry) are available, and the utility of these tools will increase with 

increased use. 

Discussion 

Comments related to Goal 1: Expand the collective understanding of the science and application of non-

targeted analyses and other total PFAS methods. 

 No codified frameworks exist for source proportionment approaches, but generalized approaches 

exist for linking specific sources to signature PFAS compounds. Certain PFAS compounds are 

associated with different PFAS sources, uses and industries. 

 The adsorbable organic fluorine (AOF) method has high detection limits because higher sample 

volumes cannot be used without blocking the unit.  

 In the process of measuring AOF, inorganic fluorine is removed with nitrate, which enables the 

selective measurement of organic fluorine. 

 Water with high concentrations of dissolved solids must be filtered before undergoing AOF analysis. 

 NTA methods can be applied to blood serum, which can be used in a multifaceted analysis to 

determine relationships between PFAS exposure and health. 

Comments related to Goal 2: Advance the technology transfer of these methods to state and regional 

partners. 

 Limited guidance for field sampling and subsampling methods can be found in draft Method 1633. 

 TOF is relatively cost effective, targeted analyses are more costly, and non-targeted high-resolution 

mass spectrometry is very expensive. It might be more cost effective to acquire the necessary 
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ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŀƴŘ ǘǊŀƛƴ ƻƴŜΩǎ ƻǿƴ ǘŜŀƳ ǘƻ ǳǎŜ ƛǘ ŀƴŘ ŀƴŀƭȅȊŜ ǘƘŜ ŘŀǘŀΦ 5ŜǾŜƭƻǇƛƴƎ ŀ ŦƻŎǳǎŜŘ 

research question also can reduce expenses. 

Comments related to Goal 3: Share benefits and challenges of these methods to better characterize 

PFAS present in the environment. 

 PFAS levels in industrial products, product effluent, the environment, animals and humans can 

change as a result of differing solubilities and bioaccumulative properties. 

 PFAS mass spectra libraries from different commercial sources will not vary much. Libraries from 

academics might contain more information, but these libraries often are built on untested results. 

 Total PFAS methods can be used for source tracking and enforcement. 

 TOF can be used to obtain data that can be used for screening and guiding next steps in determining 

PFAS contamination in water supplies. 

Comments related to Goal 4: Provide an opportunity for attendees to discuss challenges and needs 

related to total PFAS analyses. 

 Establishing libraries for PFAS data is challenging, and this work is being done by entities other than 

EPA, such as vendors and academia. 

 Generating a library of PFAS compounds derived from potential industrial sources would be 

challenging because of legal barriers surrounding industrial products, but determining the PFAS 

discharged during initial product development can be useful in the context of a single study. 

 It is critical for industries to provide standards for the chemicals and PFAS compounds that they are 

using. 

 EPA does not have the instrumentation necessary to perform Fourier-transform ion cyclotron 

resonance mass spectrometry. 

 Communicating the potential toxicity of novel compounds is challenging. Multiple steps must be 

taken before raising a public health alarm, but building trust requires sufficient communication. 

Comments related to Goal 5: Identify areas for further work and/or research. 

 Establishing TOF methods for additional matrices (e.g., solids, air) is ongoing. 

 Detection of PFAS in the air already is possible, but a well-established method for TOF analyses of air 

samples still must be established. 

 Establishing methods within the context of actual projects provides an opportunity to gain 

experience and understand the nuances of the methods in action. 

 Work developing passive samplers for air and surface water is ongoing. 

 Work to establish best-practices documents for NTA is ongoing. 
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Day 1 Poll Results 
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Day 2 

Presentations 

Incorporating NTA to Identify Sources and Determine Transport Mechanisms: A New Jersey Case 

Study 

Sandra M. Goodrow, Ph.D., Division of Science and Research, New Jersey Department of Environmental 

Protection 

Dr. Goodrow discussed a case study evaluating legacy and novel PFAS that had been transported by air 

from an identified industrial source in New Jersey. Targeted mass spectrometry analyses were 

performed to evaluate the concentrations of known legacy PFAS, but non-targeted methods were 

needed to acquire data for unknown PFAS compounds, molecular precursors and fragments. 

NTA of Emerging PFAS in North Carolina: Evaluation of Data Provided From a Fluorochemical 

Manufacturer 

Amy Delinsky, Environmental Chemist, North Carolina Department of Environmental Quality 

NTA is a valuable tool for initial site characterization. The data generated by NTA are complex, however, 

so having a starting point from which to begin evaluating NTA data provided by industries is helpful. The 

Consent Order entered into by Chemours, the North Carolina Department of Environmental Quality 

(NCDEQ) and Cape Fear River Watch requires Chemours to perform NTA of process and non-process 

wastewater and stormwater streams to identify site-related PFAS. The site-related PFAS identification 

data in three PFAS NTA publications provided helpful insight into the NTA data provided by industry. 

Homologous series of different classes of fluoroether acids were found, including those that were fully 

fluorinated, polyfluorinated and diprotic. Two of these publications were EPA ORD publications 

discussing PFAS in the Cape Fear River near the Chemours facility (Strynar et al. 2015 and McCord and 

Strynar 2019). Peer-reviewed publications and collaboration with NTA experts are valuable sources of 

knowledge when determining which PFAS are present at a site.  

Case Study: Targeted Analysis and NTA of PFAS in Fume Suppressant Products at Chrome-Plating 

Facilities 

Carla Davidson, Regional Pretreatment Program Specialist, Water Resources Division, Michigan 

Department of Environment, Great Lakes and Energy (EGLE) 

Chrome-plating facilities had been using perfluorooctane sulfonic acid (PFOS)ςfree fume suppressants 

after discontinuing use of PFOS-based ones before and during 2015, but PFOS contamination still was 

being found in wastewater from these facilities. The EPA/EGLE Fume Suppressant Study Team used 

targeted analysis and NTA to sample fume suppressants and wastewater (prior to pretreatment for 

PFAS) from 11 chrome platers and determined that no PFOS or PFOS precursors were in the fume 

suppressants that the facilities were currently using. Thus, the PFOS contamination found in the 

ŜƴǾƛǊƻƴƳŜƴǘ ƭƛƪŜƭȅ ǿŀǎ ŦǊƻƳ ƘƛǎǘƻǊƛŎŀƭ ǳǎŜ ŀƴŘ ǇƻƛƴǘŜŘ ǘƻ ǘƘŜ ŘǳǊŀōƛƭƛǘȅ ƻŦ tC!{ ŀƴŘ άŦƻǊŜǾŜǊ 

ŎƘŜƳƛŎŀƭǎΦέ 

https://deq.nc.gov/news/key-issues/genx-investigation/chemours-consent-order
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Quantitative NTA for Risk-Based Prioritization of Emerging Contaminants 

Jon R. Sobus, Ph.D., Center for Computational Toxicology and Exposure, ORD, EPA 

Measurement data for PFAS are needed to characterize risk, regulate PFAS use and disposal, manage 

human and ecological exposureǎΣ ŀƴŘ ŜƴǎǳǊŜ ŜƴǘƛǘƛŜǎΩ ŎƻƳǇƭƛŀƴŎŜ ǳƴŘŜǊ ƭŜƎŀƭ ǎǘŀǘǳǘŜǎΦ IƛƎƘ-quality 

monitoring data, however, are unavailable for most chemicals. Data for unknown compounds can be 

acquired using NTA. It is expected that the number of laboratories using NTA will increase dramatically 

in the future, leading to the generation of a large amount of NTA data for known but data-poor 

chemicals, as well as newly discovered chemicals. ORD efforts will enable the translation of NTA data to 

support Agency decision-making. 

Discussion 

Comments related to Goal 1: Expand the collective understanding of the science and application of non-

targeted analyses and other total PFAS methods. 

 When reporting on compound identification for NTA, communicating the level of confidence 

associated with that identification is important. 

 The locations of various concentrations of PFAS in soil, core and ground water samples provide 

strong evidence of movement through soil via deposition. 

 PFAS compounds tend to be lipophobic and hydrophobic, ǎƻ ǘƘŜȅ ǘŜƴŘ ǘƻ ƛƴǘŜǊŀŎǘ ǿƛǘƘ άƳƛŘŘƭŜέ 

compounds, such as proteins. 

 Cursory water treatment can result in passthrough of legacy PFAS compounds in recycled water. 

Highly advanced water treatment processes, however, show very clean results. PFAS compounds 

found in recycled water tend to be similar to those seen in standard drinking water, which include 

legacy compounds and PFAS precursors. 

 Most PFAS production reactions are achieved via fluorotelomerization (a polymerization process), 

through which long chains are produced and broken into smaller fragments of approximately the 

same size. 

 Although many manufacturers have adjusted to using methods and materials without PFAS, PFAS 

compounds still are found in the environment because they are terminal members of precursor 

breakdown, and they are incredibly difficult to remove. 

 Ion-exchange resin treatment was shown to remove legacy PFAS compounds and novel compounds. 

Comments related to Goal 2: Advance the technology transfer of these methods to state and regional 

partners. 

 A newly released draft method (Method 1633) addresses multiple media for PFAS analyses. 

 EPA has released several documents addressing thermal destruction. 

Comment related to Goal 3: Share benefits and challenges of these methods to better characterize PFAS 

present in the environment. 

 The process of performing a study similar to the case studies presented during Day 2 of the 

workshop is large, multifaceted and long; however, the work is important and necessary. 
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Comments related to Goal 4: Provide an opportunity for attendees to discuss challenges and needs 

related to total PFAS analyses. 

 The capability of certifying contract laboratories for NTA methods would be valuable, but 

certification cannot occur until the capabilities and limitations of NTA methods are better 

understood. Complex synthetic mixtures of chemicals and available standard reference materials are 

ōŜƛƴƎ ǎǘǳŘƛŜŘ ƻƴ ŘƛŦŦŜǊŜƴǘ ǇƭŀǘŦƻǊƳǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜǎŜ ǇƭŀǘŦƻǊƳǎΩ ŎŀǇŀōƛƭƛǘƛŜǎΦ 

 Widespread use of NTA will lead to a large data increase for data-poor, but known, compoundsτas 

well as for new compounds. Establishing how to effectively use these data will be challenging. The 

data could be housed in a database that allows information, questions, advice and data to be 

shared. This database could be used to identify trends in the data. 

 It will be important to develop a dialogue between the chemists who are developing the NTA 

methods and stakeholders. 

 There is a desire to establish a forum discussing NTA methods for PFAS. Those who are interested in 

taking part in these discussions can contact James McCord. 

 Barriers to total PFAS analysis include a lack of resources, funding and staff. 

Comments related to Goal 5: Identify areas for further work and/or research. 

 Using NTA combined with chemical read-across tools is being explored for provisional risk 

evaluation.  

 PFAS toxicity via inhalation is being explored. PFAS stack emissions and atmospheric transport are 

concerning because they lead to PFAS deposition in soil and migration through ground water. 

 Work to standardize NTA methods is ongoing. 

 Because many PFAS compounds are of unique interest to the specific geographic locations where 

they are found, using methods to identify targeted PFAS specific to an area can be sufficient. Work 

to develop comprehensive methods that are efficient and easy to run, however, is ongoing. 

mailto:mccord.james@epa.gov
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Day 2 Poll Results 
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Workshop Logistics 

This workshop had 936 registered attendees. Of those attendees, 368 were federal government 

employees, four were municipal and local government employees, 539 were state government 

employees, and 34 were tribal and territorial government employees. 

During the first day of the workshop, 725 individuals attended. During the second day, 613 individuals 

attended. Participation and engagement were high, with the majority of attendees participating in the 

polls presented during the workshop, and many attendees providing comments during the workshop. 

Post-event evaluation responses were received from 163 workshop attendees. Based on the evaluation, 

the overall quality of the workshop was rated as a 4.5 on a scale of 1 (poor) to 5 (excellent), and 92.6 

percent of respondents indicated that they would attend an event like this again. 
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Evaluation Results 

Poll Results 
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Attendee Comments and Suggestions 

Positive Comments: 

 I learned a great deal, but this only scratched the surface!  So much more to learn! 
 My experience with PFAS is limited (though I expect that will change as time goes on) so my 

ability to synthesize the information was somewhat limited, but it definitely was helpful in 
broadening my understanding.  Thanks! 

 Thank you to Regina, Matt, Becky, planning team and all speakers and presenters. The workshop 
really served the objectives, topics were relevant, conversations were engaging, and it was really 
well done. 

 Thank you so much. 
 It was interesting to see the case studies and see how different states approach the issues that 

arise. 
 Day 2 was really good.  Technical but well presented.  Jon Sorbus' presentation was excellent. 
 Outstanding workshop! 
 I like virtual workshops as opposed to in-person (I could not attend the latter).  The length and 

format was very good.  Very informative. 
 I missed the day 1.  Day 2 increased my knowledge on PFAS but troublesome knowing there is 

no clear solution on managing or assessing the pollution.  The presentations were all great. 
thank you to the team for offering this workshop. 

 Such an informative and engaging workshop!  
 
Suggestions: 
 

 On-line analytical methods to determine treatment effectiveness will be needed. Great 
opportunity to discuss PFAS from the analytical standpoint.  

 I would like a follow up webinar on air pollution portion. Expand this portion. This was a great 
foundation for learning the basics and upon able to build. As we all know this will be an ongoing 
issue for all of us in the future. I find it better to understand and be prepared even when it is on 
a learning curve. Please develop more specific topics and help us prepare. Even short 
presentations such as an hour each would be great. Really enjoyed the presenters. Great job by 
all. Thank you for hosting the webinar. 

 Would love to hear from states/tribal leaders regarding their experiences using other total PFAS 
methods (TOF or TOP) like we did today from states that have used NTA (qTOF). Our state 
(Delaware) is just beginning to work on targeted PFAS analysis of water, and I see value in 
coupling our LC-QQQ capabilities with TOP to give us a sense of how many/how much non-
detected PFAS are in our water samples. 

 Well done!  Interesting and valuable research using NTA to shed light on the multitude of 
compounds.  However, I would like to see a practical approach developed that is not costly or 
time consuming: specifically, obtain enough tox data to determine that none are desirable or at 
least carve out certain PFAS classes/functional groups that are the worst, streamline total PFAS 
analysis, and stop the exposure pathway.  Using drinking water as an example, if carbon or resin 
removes both targeted and non-targeted PFAS, great!  It doesn't matter whether we can 
differentiate the minutia of how much of each of 200+ compounds are present.  The treatment 
isn't likely to be as selective as the analytical methods, though NTA could certainly be used to 
determine where a particular treatment method falls flat in removing particular species.   
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I could see my state considering NTA only for differentiating PFAS sources for a big enforcement 
case, like NJ.  It's too costly and involved to use for anything else at this point. 

 Please consider making this workshop annual, as a way to discuss progress with and new 
applications of these methods.  

 
Identified Areas for Improvement: 
 

 Some of the presentations went very quickly. I am looking forward to watching the recording to 
go over the parts I missed or did not quite follow. 

 When a webinar is long it would be nice to have the option to mute the speaker in zoom so we 
can take a call or be on another short meeting while it is going on.  I couldn't figure out how to 
mute the speaker in zoom.  Also, it would be nice to have the handouts ahead of time. 

 I am not a laboratory analyst so please keep including some introductory comments to the 
topics. 

 Please try to stick to your published timeslots for presentations and breaks.  Not everyone has 
the availability to tune-in to all hours of the workshop.  I missed the first 14 slides of a 
presentation because the presenter was allowed to start early.  Big bummer.  It's one thing to be 
running late, but please don't start early! 

 Region 10 EPA should have a stronger participatory presence 
 The answers EPA provided on NTA were extremely disappointing. No guidance to state labs on 

methods, libraries, standards, etc.  They could not even comment on what was going to be 
provided in the future on a non-public call.  In the end, it seems we are alone. 

 We lost, rather unfortunately, the general discussion at the end of day two, but only had recent 
speaker questions. In general, I found the question sections less useful. 
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Workshop Presentation PowerPoint Slides
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