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Multi-Project Centers (P42)
Designed for integration across disciplines: Biomedical and Non-Biomedical Research, Community Engagement, Research Translation, and Training.  Basic and application-oriented.

Small Business Research Grants SBIR/STTR (R41-44)
Foster the commercialization of technologies, relevant to hazardous substance clean-up and monitoring.  Ongoing funding opportunity
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Tools for Site Assessment
Rainer Lohman, University of Rhode Island

» Developing and validating various novel passive sampling
tools to detect and quantify dissolved PFAS in water.

— Porewater Fiber: developing the PFAS porewater fiber to deduce
partitioning and bioavailability of ionic PFAS. Comparing results to
controlled bioaccumulation tests for PFAS (mussels/oysters), in
collab w/ EPA.

— Sampling Tube: field validating a PFAS sampling tube for reporting
time weighted average (TWA) of ionic PFAS concentrations in water

— Polyethylene: Testing/validating a passive polyethylene sampler for
PFAS volatile precursors

» Validating at Joint Base Cape Cod and a site in Guam. Aim to
deploy the PSDs to aid site managers in risk characterization.

The STEEP Center specializes in PFAS Detection and Toxicity

’Q""EEP
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SECTION:  How is NIEHS contributing to knowledge?

NIEHS SRP Contributions:

University of Rhode Island is one of five new NIEHS-funded “Superfund Research Program Centers” 
University of Rhode Island: Sources, Transport, Exposure & Effects of PFASs (STEEP

Five-year, $8 million award  -- 2017-2022

URI is partnering with scientists from Harvard University and the non-profit Silent Spring Institute

Focused on PFAS

Multidisciplinary approach – teams of scientists from pharmaceutical, engineering, and oceanography departments

Coordinating efforts to identify and reduce the risks of PFASs that pose a threat to human health through groundwater contamination.

Three objectives:
Support the source, exposure, and site assessment of PFASs.� 
Assess critical human health effects of PFAS exposure by integrating epidemiology and a rodent model to elucidate molecular pathways and the dose-dependence of sensitive toxicological endpoints.�
Educate communities and advise stakeholders to reduce human exposure to PFASs through effective and integrated community engagement, research translation, and training. 

https://web.uri.edu/steep/files/steep_onesheet.pdf 


Lohmann Env Sci Project : Develop and validate novel passive sampling tools for PFASs to measure time weighted average concentrations for both ionic PFASs and their volatile precursors; deploy to aid site managers in their risk characterization.
Developing and field validating three novel detection tools: 
	(i) developing the PFAS porewater fiber for measuring PFAS concentrations in porewater to deduce partitioning and bioavailability, and comparing results to those from controlled bioaccumulation tests for PFAS accumulation in bivalves, in collab w/ EPA,
	(ii) field validating a PFAS sampling tube for reporting time weighted average (TWA) concentrations in water, and
	(iii) validating a passive polyethylene PFAS precursor sampler for reporting precursor concentrations.
Sites for field validation and application are located on Cape Cod, MA, including in ponds near Joint Base Cape Cod, where groundwater is contaminated by aqueous film forming foams. 

Lohman Goals on website:
Develop a porewater fiber for measuring PFAS concentrations.
Collaborate with U.S. Environmental Protection Agency to determine PFAS accumulation in bivalves (e.g., mussels and oysters), and compare these results to the novel passive samplers.
Validate PFAS passive sampling tools.

Check out URI’s Progress in Research Webinar for more info: https://clu-in.org/conf/tio/SRPPIR7_091018/ 

Personal communication: sampler tube if filled with a commercial adsorbent - either WAX or HLB; Both the SPME fiber and PE tube target ionic PFASs; the PE sheets only target the volatile precursors
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PFAS Fate and Transport

Elsie Sunderland, University of Rhode Island

* Tracing unique PFAS signature fingerprints to establish
exposure levels at a contaminated groundwater site on
Cape Cod through drinking water and fish.

» Understanding geochemical factors affecting PFAS
mobility.
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Mark Brusseau, University of Arizona

* Proposed multi-process model of
PFAS transport and reported that air-water

interface was primary source for retention.
(Brusseau, Sci Total Environ, 2018)

 Described adsorption of PFOA at air-water interface during transport in
unsaturated porous media. (Brusseau et al., Environ Sci Technol, 2018)
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NIEHS SRP Contributions:

University of Rhode Island and University of Arizona

URI Sunderland Env Sci Project : Trace unique PFASs chemical signature fingerprint to establish PFASs exposure levels at a contaminated groundwater site on Cape Cod through drinking water and fish as a function of PFAS chemistry, geochemistry and distance from source.
This project is measuring a suite of PFASs present in drinking water and fish near the Joint Base Cape Cod (JBCC), a region contaminated by historical fire training activity and designated as a National Priorities List site.
Using novel statistical methods to fingerprint profiles of PFAS and comparing to consumer products (wastewater influent) to identify exposures originating from contaminated sites.  
Researchers are also leveraging long-term research by the U.S. Geological Survey (USGS) near the JBCC site characterizing hydrological flow paths and groundwater geochemistry to better understand how environmental factors influence the transport and transformations of PFASs away from contaminated sites and into drinking water supplies.
Reported serum concentrations of 19 PFASs (∑19PFAS) measured in children between 1993 and 2012 from a North Atlantic fishing community (Faroe Islands). Median ∑19PFAS concentrations in children (ages 5-13 years) peaked in 2000 (47.7 ng mL-1) and declined significantly by 14.4% year-1 until 2012. Principal component analysis (PCA) identified two groups of PFASs that likely reflect exposures from diverse consumer products and a third group that consisted of perfluorocarboxylic acids (PFCAs) with nine or more carbons (C ≥ 9). These C ≥ 9 PFASs are strongly associated with mercury in children's hair, a well-established proxy for seafood consumption, especially perfluoroundecanoic acid (PFUnDA, r = 0.72). Toxicokinetic modeling shows PFAS exposures from seafood have become increasingly important (53% of perfluorooctanesulfonate, PFOS, in 2012), despite a decline in whale consumption in recent years.  Authors inferred that even in a major seafood-consuming population, declines in legacy PFAS exposure after 2000 were achieved by the rapid phase out of PFOS and its precursors in consumer products. 


University of Arizona (Mark Brusseau)

Proposed a multi-process retention model to account for potential additional sources of retardation for PFAS transport in source zones, including partitioning to the soil atmosphere, adsorption at air-water interfaces, partitioning to trapped organic liquids (NAPLS) and adsorption at NAPL-water interfaces. 

Reported that adsorption at the air-water interface was a primary source of retention for both PFOA and PFOS, contributing approximately 50% of total retention for the conditions employed. Adsorption to NAPL-water interfaces and partitioning to bulk NAPL were also shown to be significant sources of retention. NAPL partitioning was the predominant source of retention for FTOH, contributing ~98% of total retention. These results indicate that these additional processes may be, in some cases, significant sources of retention for subsurface transport of PFAS. 

Brusseau ML. 2018. Assessing the potential contributions of additional retention processes to PFAS retardation in the subsurface. Sci Total Environ 613:176-185. doi:10.1016/j.scitotenv.2017.09.065
(also Lyu Y, Brusseau ML, Chen W, Yan N, Fu X, Lin X. 2018. Adsorption of PFOA at the air-water interface during transport in unsaturated porous media. Environ Sci Technol 52(14):7745-7753. doi:10.1021/acs.est.8b02348)
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Biotransformation and Remediation

David Sedlak and Lisa Alvarez-Cohen
University of California, Berkeley

e Characterized the biotransformation .
and fate of PFAS in aqueous A A (’1(/[
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University of California – Berkeley - Combining biological and chemical treatment options to degrade and destroy AFFF (David Sedlak  - https://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES0047050103&FY=2017 and Lisa Alvarez Cohen - https://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES0047055073) 


Sedlak - Oxidative Remediation of Superfund Contaminants: Comparing in situ chemical oxidation (ISCO) with persulfate (S2O8 2-) or hydrogen peroxide (H2O2)  and emerging electrochemical treatment options; developing approaches for reducing potential exposure to oxidative transformation products. 


Project leaders David Sedlak and Lisa Alvarez-Cohen published a paper describing the fate of PFAS in aqueous film-forming foams (AFFF). Sedlak published a paper describing the remediation of PFAS using heat-activated persulfate, and a paper describing similar methods to treat AFFF.


 
References:
Yi S, Harding-Marjanovic KC, Houtz EF, Gao Y, Lawrence JE, Nichiporuk RV, Iavarone A, Zhuang W, Field JA, Sedlak DL, Alvarez-Cohen L. 2018. Biotransformation of AFFF component 6:2 fluorotelomer thioether amido sulfonate generates 6:2 fluorotelomer thioether carboxylate under sulfate-reducing conditions. Environ Sci Technol Lett 5:283-288. doi: 10.1021/acs.estlett.8b00148

Bruton TA, Sedlak DL. 2017. Treatment of aqueous film-forming foam by heat-activated persulfate under conditions representative of in situ chemical oxidation. Environ Sci Technol 51:13878-13885. 
doi:10.1021/acs.est.7b03969

Bruton TA, Sedlak DL. 2018. Treatment of perfluoroalkyl acids by heat-activated persulfate under conditions representative of in situ chemical oxidation. Chemosphere 206:457-464. doi:10.1016/j.chemosphere.2018.04.128

Harding KC, Yi S, Weathers T, Sharp JO, Sedlak DL, Alvarez-Cohen L. 2016. Effects of aqueous film-forming foams (AFFFs) on trichloroethene (TCE) dechlorination by a Dehalococcoides mccartyi-containing microbial community. Environ Sci Technol 50(7):3352-3361. doi:10.1021/acs.est.5b04773

Sun B, Ma J, Sedlak DL. 2016. Chemisorption of perfluorooctanoic acid on powdered activated carbon initiated by persulfate in aqueous solution. Environ Sci Technol 50(14):7618-7624. doi:10.1021/acs.est.6b00411


Weathers T, Harding KC, Higgins CP, Alvarez-Cohen L, Sharp JO. 2016. Perfluoroalkyl acids inhibit reductive dechlorination of trichloroethene by repressing Dehalococcoides. Environ Sci Technol 50(1):240-248. doi:10.1021/acs.est.5b04854


Note: Also at UC Berkeley - Alvarez-Cohen - Microbial Communities that Bioremediate Chemical Mixtures: Applying systems biology approaches to study interactions within microbial communities involved in the bioremediation of groundwater mixtures containing arsenic species in combination with TCE and BTEX. The investigators are enriching and studying microbial communities that can concurrently reduce the bioavailability of arsenic and degrade the co-contaminants. Some of this work has identified that PFAS inhibit reductive dichlorination of TCE by inhibiting microbial activity. 
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Remediation

Stephen Boyd, Michigan State University

* Developing energy efficient nanoreactors - indole with smectite
interlayers - capable of breaking C-F bond at low energy irradiation.

* Reported complete defluorination of perfluorinated compounds using
hydrated electrons. (Haoting et al., Sci Rep, 2016)

The optimized molecular structures of
indole acetic acid (IAA) and IAA radical
cation as obtained from density
functional theory calculations.

(From Haoting et al., Sci Rep, 2016)

IAA IAA radical cation
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Michigan State University – developing nanoreactors capable of breaking C-F bond. Stephen Boyd: https://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES0049110105 

Stephen Boyd et al. demonstrated the complete defluorination of perfluorinated compounds (PFC) using hydrated electrons generated from indole. This is significant because the C-F bond is considered as the most stable covalent bond.  In that study, both the PFC and indole were held within hydrophobic organo-modified smectite interlayer "nanoreactors" and defluorination was achieved utilizing low energy irradiation. In a nutshell, the results demonstrate a very efficient way to defluorinate PFCs compared to other literature reported methods. However, the experiments were conducted at relatively high concentrations (mg/L levels) compared to what is commonly found in the environment. They are currently developing the analytical method using LC-MS/MS to lower the experimental detection limits for PFC to concentrations in the ug/L to ng/L range so that they can work at more environmentally relevant concentrations.

Reference: 
Haoting T, Gao J, Li H, Boyd SA, Gu C. 2016. Complete defluorination of perfluorinated compounds by hydrated electrons generated from 3-indole-acetic-acid in organomodified montmorillonite. Sci Rep 6:32949. doi:10.1038/srep32949
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Remediation — SBIR Awards

» EnChem

Raymond Ball, EnChem Engineering, Inc. J7  Engineering, Inc.

» Developing an innovative combined in-situ / ex-situ
technology to cost-effectively expedite removal of
PFAS from soil and groundwater.

« Results: highly contaminated FTA soils (700 ug/kg
Total PFAS) remediated with Total PFAS at 97%
removal with extracted water down to 70 ppt for 5 of
the 6 UCMR PFAS; Destruction of broad range of
PFAS in water including PFOS.

+ XCT® -patented technology (other patents pending) used for enhanced In-
Situ flushing of PFAS from aquifer soil, groundwater recirculation, with
Ex-Situ PFAS destruction

+ OxyZone® -patented persulfate-based oxidant mixture for Ex-Situ and In-
Situ Treatment of conventional organic contaminants

+ OxyZone® - effective for Ex-Situ and potentially In-Situ treatment of PFAS
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SECTION:  What are mitigation possibilities?

NIH participates in the SBIR and STTR programs:

NIEHS has made three recent SBIR awards through the SRP to advance development of PFAS mitigation technologies:

1. Bench Scale Studies of Novel In-situ Aquifer Remediation of Recalcitrant Fluorinated Organic Compounds at Superfund Sites - SBIR Phase I  (Sept 2017-Feb 2019)  NIEHS Grant No. R43 ES028649.

The EnChem Engineering team, Newton, MA, is developing and demonstrating an innovative combined in-situ / ex-situ technology to cost-effectively expedite treatment of PFAS at Superfund sites. Their approach combines 1) a non-toxic cyclic sugar (CS) to flush sorbed PFAS from the in-situ soil, 2) extraction of the CS-PFAS complex with groundwater and treatment in a high efficiency (99+ percent removal) ex-situ reactor that simultaneously degrades, removes, and concentrates (100-1000 times) the PFAS, 3) ultimate on-site destruction by alkaline ozonation (99+ percent removal) – performed in the truck bed), and 4) returns the treated water with low concentration CS amendment to injection wells for continued flushing. The ex-situ treatment reactor can also be used as pre-treatment to existing GAC.  Phase II will be to work on the destruction data and get it faster, also testing in real soil. Used Cape Cod soil to extract (highly contaminated soil, source area soil).

Case study at Air Force Base: 
The results indicated that the patented processes of OxyZone® and OxyZone XCT were successful at desorbing, remediating and destroying the majority of the traditional petroleum hydrocarbon and chlorinated organic contaminants. A statistical analysis comparing the PFAS concentrations in wells within the injection test cell to those outside the injection test cell showed a statistically significant decrease in PFAS concentrations within the test cell, but not outside. Additionally, groundwater concentration of the conservative tracer chloride showed no overall dilution impact from the injections, suggesting that there was no or minimal dilution of PFAS. The data also showed that PFAS concentrations did not rebound within the subsequent six month post-inection period. For more details please as for our whitepaper

Cyclodextrin (Cyclopure) would be more like Beads (ex situ) rather than the cyclic-sugars (EnChem) that might be an in situ process. 
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Remediation — SBIR Awards

Gokhan Barin, CycloPure, Inc. A CycLoPuURrRE

* Developing adsorbent technology to capture
thousands of contaminants, including PFAS.
* Novel high-affinity cyclodextrin polymers for
cost-effective remediation.
» Derived from corn, safe material

« Bind thousands of organic molecules within 0.78 nm
their cup-shaped structures /g,alﬁw
- Removal interactions take place vzf K
ey . V" 2.CD
within the .78 nanometer % %(

cyclodextrin cups, which form
optimally-sized inclusion
complexes to host the attraction
and capture of micropollutants.
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SECTION:  What are mitigation possibilities?

NIH participates in the SBIR and STTR programs:

NIEHS has made three recent SBIR awards through the SRP to advance development of PFAS mitigation technologies:


2. Remediation of Perfluorinated Chemicals in Water Using Novel High-Affinity Polymer Adsorbents SBIR Phase I  (March 2018-Sept 2018) NIEHS Grant No. R43 ES029401

CycloPure, Skokie, IL, is developing novel, high-affinity cyclodextrin polymers for the cost-effective remediation of hazardous PFAS from water. Leveraging the flexibility of its cyclodextrin-based technology platform, CycloPure's ongoing research efforts on PFAS removal are focused on developing bio-derived polymer adsorbents with high affinities for PFOA and PFOS in water to provide a superior remediation solution

Developing adsorbent technology to capture thousands of contaminants, including PFAS.
Novel high-affinity cyclodextrin polymers for cost-effective remediation.
Derived from corn, safe material
Bind thousands of organic molecules within their cup-shaped structures
Removal interactions take place within the .78 nanometer cyclodextrin cups, which form optimally-sized inclusion complexes to host the attraction and capture of micropollutants.
Per kick off call: “Our shortest path to market involves use of DEXSORB-MP (formerly CD-MP) and DEXSORB-PFAS (formerly CD-PFAS) in powder formulation for consumer, personal filtration applications. We are working with three levels of the supply chain in this development – manufacturing, form factor development and end-user product distribution.” 

Update: As part of branding their polymers, they have recently replaced CD-MP and CD-PFAS names with DEXSORB-MP and DEXSORB-PFAS
https://www.prnewswire.com/news-releases/cyclopure-announces-eco-friendly-dexsorb-line-of-adsorbents-engineered-to-safely-remove-pfas-and-other-toxic-micropollutants-from-water-300710952.html?tc=eml_cleartime. 
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Remediation — SBIR Awards

Joseph Miller, Lynntech, Inc.

Continuous Removal/Disposal System for the

Concurrent Sorption and Breakdown of
Contaminants Into Harmless Precipitates
Developing a tunable and continuous
remediation system:

 scalable, efficient, and plasma-induced

contaminate decomposition

» sorbent regeneration system

* integrated monitoring system
Concept: in-situ and ex-situ groundwater
purification of contaminants without need for
frequent sorbent replenishment and disposal
Goal: less than 70 ppt of PFOA/PFOS in the
purified effluent

Connected
Control System

Ground Electrode

Controlled Pulsed
Discharge Plasma
Zones

Non-Conductive
Separating Mesh

Dielectric Barrier

High-Voltage
Electrode

Purified Water

|= Remediation System

N
(> Lynntech
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Lynntech, Inc. �Continuous Removal/Disposal System for the Concurrent Sorption and Breakdown of Contaminants Into Harmless Precipitates �Project Leader: Joseph Miller�Funding Period: Phase I: September 2018 - August 2019

Lynntech, Inc., in collaboration with the Seneca Companies, has designed a system that will overcome the drawbacks of current sorption- and filtration-based remediation systems which include 1) exorbitant filtration/sorbent replacement times and costs, 2) low selectivity to either PFOS or PFOA or similar potentially hazardous PFAS, 3) additional costs associated with the decomposition/disposal of concentrated or captured waste, and 4) low flux & high fouling rates.
Lynntech plans to overcome these current limitations by developing a tunable and continuous remediation system that will utilize a scalable, efficient, and plasma-induced contaminate decomposition, sorbent regeneration system with an integrated monitoring system. This complete remediation system is capable of achieving in situ and ex situ groundwater purification from a variety of contaminants with less than 70 ppt of PFOA/PFOS in the purified effluent. The system also offers the following advantages over current systems: extension in useable lifetime, reduction in lifetime cost, high purification rate, ability to function without the need for a secondary contaminate disposal step, and adaptability to a large range of contaminants.

Figure 1. Schematic view of remediation system. Contaminated water will enter one end of the system and travel through a tuned length of lead and lag sorbents while being exposed to a pulsed plasma, decomposing contaminates and regenerating the sorbents at the same time. This decomposed solution can travel through an optional precipitant, turning the solution to a final harmless purified effluent.
Figure 2. Schematic of two potential ways to utilize our remediation system. (1) In-situ water purification where the contaminated plume is directed into our two-way remediation system and purified water is expelled back into the groundwater. (2) Ex-situ water purification where the contaminated plume is directed toward a nearby water supply system where it travels through our one-way remediation system.
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Health and Human Exposure

Phillipe Grandjean, University of Rhode Island____
 Birth cohort studies in the Faroe Islands (NIEHS)
» Characterized exposure sources

» Postnatal development, neurobehavioral functions,
metabolic outcomes, and immune system responses

* The role of PFAS in obesity and weakening immune system

(Barouki et al., Environ Int, 2018; Dassuncao et al., Environ Sci
Technol, 2018; Grandjean, Environ Health, 2018; Hu et al., Environ
Health, 2018)

Angela Slitt, University of Rhode Island

« Using rodent models to understand role of PFAS in
obesity-induced fatty liver disease and metabolic
disorders
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Grandjean and Sunderland: 
Characterized exposure sources in cohort of Faroese children. (Dassuncao et al., Environ Sci Technol, 2018; Hu et al., Environ Health, 2018)

Link prenatal, lactational, and postnatal PFAS exposure data to clinical indicators of immune dysfunction and metabolic abnormalities as indicators of sensitive effects during early development; volunteer cohort located in Faroe Islands. 

Establish pathways of PFAS effects on metabolic and inflammational abnormalities to better assess PFASs role contributing to obesity and weakening immune system, prime human health epidemics. 

Angela Slitt: working to (i) address whether environmental exposure to PFASs contributes an additional increase risk for obesity-induced fatty liver disease and metabolic disorders, and (ii) identify the physicochemical and partitioning behavior of PFASs that contribute to bioaccumulation. (studies in Rodents)

References: 

Barouki R, Melen E, Herceg Z, Beckers J, Chen J, Karagas MR, Puga A, Xia Y, Chadwick LH, Yan W, Audouze K, Slama R, Heindel J, Grandjean P, Kawamoto T, Nohara K. 2018. Epigenetics as a mechanism linking developmental exposures to long-term toxicity. Environ Int 114:77-86. doi:10.1016/j.envint.2018.02.014 PMID:29499450PMCID:PMC5899930
Dassuncao C, Hu XC, Nielsen F, Weihe P, Grandjean P, Sunderland EM. 2018. Shifting global exposures to poly- and perfluoroalkyl substances (PFASs) evident in longitudinal birth cohorts from a seafood-consuming population. Environ Sci Technol 52:3738-3747. doi:10.1021/acs.est.7b06044 PMID:29516726
Grandjean P. 2018. Delayed discovery, dissemination, and decisions on intervention in environmental health: a case study on immunotoxicity of perfluorinated alkylate substances. Environ Health 17:62. doi:10.1186/s12940-018-0405-y PMID:30060739
Hu XC, Dassuncao C, Zhang X, Grandjean P, Weihe P, Webster GM, Nielsen F, Sunderland EM. 2018. Can profiles of poly- and Perfluoroalkyl substances (PFASs) in human serum provide information on major exposure sources?. Environ Health 17:11. doi:10.1186/s12940-018-0355-4 PMID:29391068
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Alyson McCann, University of Rhode Island

Educating communities and advising stakeholders
to reduce human exposure to PFAS.

Private well testing for PFAS (Cape Cod).
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NIEHS SRP Contributions:

University of Rhode Island is one of five new NIEHS-funded “Superfund Research Program Centers” 



Community Engagement Core: 
The CEC is bringing together STEEP Center members and residents and stakeholders on Cape Cod, Massachusetts, in New England, and throughout the United States to: direct community engagement best practices to enhance a broad understanding of per- and polyfluoroalkyl substances (PFASs); promote and implement prevention and intervention strategies to reduce exposures to PFASs; protect human and ecological health; and inform public policy.

The CEC is working with stakeholders, including residents, federal, state and local health and environmental agencies, public officials, non-governmental organizations, and "sister" Superfund programs at the U.S. Environmental Protection Agency (EPA) and Agency for Toxic Substances and Disease Registry (ATSDR). The CEC aims to be responsive to the community's needs by providing scientific expertise in response to community questions and concerns.

The CEC's targeted communities are located on Cape Cod, Massachusetts, where multiple sources of PFASs (fire training areas, airports, military base, landfills, municipal wastewater, and septic systems) threaten the sole source aquifer that provides drinking water.

The CEC is offering private well water testing for PFASs to Cape Cod residents, focused in areas near likely sources, and participants will receive context-rich, digital report-back of their own well results.


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwio1vSzz7beAhXDoFMKHa4wDE0QjRx6BAgBEAU&url=http://www.capeandislands.org/post/uri-scientists-study-cape-well-water-possible-contaminants&psig=AOvVaw2gr6DkaFCUSZtwQ2j_Tca2&ust=1541277757437144
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwio1vSzz7beAhXDoFMKHa4wDE0QjRx6BAgBEAU&url=http://www.capeandislands.org/post/uri-scientists-study-cape-well-water-possible-contaminants&psig=AOvVaw2gr6DkaFCUSZtwQ2j_Tca2&ust=1541277757437144
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Health and Human Exposure

Percent with fluorine

Laurel Schaider, URI
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— Reported 46% of food contact
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— Detected 5 different PFAS compounds i SN

— ldentified septic systems as likely source of Qe |
contaminants

(Schaider, Environ Sci Technol Lett, 2017; Schaider et al., Scit Total Environ, 2016)
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*note: Work by Laurel Schaider (URI STEEP investigator, CEC) though not SRP funded, it is NIEHS funded


Food Packaging: 

Per- and polyfluoroalkyl substances (PFASs) are highly persistent synthetic chemicals, some of which have been associated with cancer, developmental toxicity, immunotoxicity, and other health effects. PFASs in grease-resistant food packaging can leach into food and increase dietary exposure. They collected ∼400 samples of food contact papers, paperboard containers, and beverage containers from fast food restaurants throughout the United States and measured total fluorine using particle-induced γ-ray emission (PIGE) spectroscopy. PIGE can rapidly and inexpensively measure total fluorine in solid-phase samples. 

They found that 46% of food contact papers and 20% of paperboard samples contained detectable fluorine (>16 nmol/cm2). Liquid chromatography/high-resolution mass spectrometry analysis of a subset of 20 samples found perfluorocarboxylates, perfluorosulfonates, and other known PFASs and/or unidentified polyfluorinated compounds (based on nontargeted analysis). The total peak area for PFASs was higher in 70% of samples (10 of 14) with a total fluorine level of >200 nmol/cm2 compared to six samples with a total fluorine level of <16 nmol/cm2. Samples with high total fluorine levels but low levels of measured PFASs may contain volatile PFASs, PFAS polymers, newer replacement PFASs, or other fluorinated compounds. The prevalence of fluorinated chemicals in fast food packaging demonstrates their potentially significant contribution to dietary PFAS exposure and environmental contamination during production and disposal.

Septic Systems:
Tested 20 domestic drinking water wells in a sand and gravel aquifer on Cape Cod, Massachusetts
Detected 5 PFAS
Maximum concentrations of several PFASs and pharmaceuticals were relatively high compared to public drinking water supplies in the US.




�Reference: 
Schaider LA, Balan SA, Blum A, Andrews DQ, Strynar MJ, Dickinson ME, Lunderberg DM, Lang JR, Peaslee GF. 2017. Fluorinated Compounds in U.S. Fast Food Packaging. Environ Sci Technol Lett. 4(3):105-111. doi: 10.1021/acs.estlett.6b00435.
Schaider LA, Ackerman JM, Rudel RA. 2016. Septic systems as sources of organic wastewater compounds in domestic drinking water wells in a shallow sand and gravel aquifer. Sci Total Environ 547:470-481. doi:10.1016/j.scitotenv.2015.12.081
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Jennifer Guelfo and Eric Suuberg, Brown University

« Developing GIS-based database for identifying municipalities at risk for
PFAS exposure based on past land use data; Evaluated a national
dataset of PFAS in the U.S. (Guelfo et al., EHP, 2018; Guelfo et al., Enviro

Poll, 2018)

« Conducting training workshops throughout Northeast for federal and state
officials about basics of PFAS and best lab practices for analysis.

ande relevant source Assign risk score (Table 2): Create 1x1 km \
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- B Drinking water should undergo screening.
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* Saturated thickness S (GB) * The depicted wells overlap high
* Aquifer classification % Waste injection Map of risk regions and comprise 1 of 2
+ Depth to groundwater g (GC) groundwater Fl?_‘ncce wSIand_ systems with UCND
\ vulnerability PFOA detections.

Overview of Rhode Island case study
utilizing systematic approach to
conduct a geospatial risk
assessment of PFAS impacts in
drinking water aquifers.

(From Guelfo et al., EHP, 2018)
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Through the Research Translation Core at Brown University:

GIS-based PFAS Risk:
Researcher Guelfo used publicly available data to characterize sources of PFAS impacts in groundwater and conduct a geospatial case study of potential source locations relative to drinking water aquifers in Rhode Island. The case study illustrates how risk-based, geospatial methods can help address knowledge gaps regarding potential sources of PFASs in drinking water aquifers and evaluate risk of exposure. (Inventory of potential PFAS release sites,  peer-reviewed literature and regulatory data, publicly available regional geospatial coverages and manufacturing directories, etc).
She also evaluated a national dataset of PFAS and reported 50% of samples with PFAS detections contained ≥2 PFASs, and 72% of detections occurred in groundwater. Large public water systems (PWSs) (>10,000 customers) were 5.6 times more likely than small PWSs (≤10,000 customers) to exhibit PFAS detections; however, when detected, median total PFAS concentrations were higher in small PWSs (0.12 μg/L) than in large (0.053 μg/L). PWSs reflect impacts due to firefighting foam use and WWTP effluent as compared to other source types for which data were available. Mann-Kendall analysis of quarterly total PFAS detection rates indicated an increasing trend over time.
References:
Guelfo J, Adamson DT. 2018. Evaluation of a national data set for insights into sources, composition, and concentrations of per- and polyfluoroalkyl substances (PFASs) in U.S. drinking water. Environ Pollut 236:505-513. doi:10.1016/j.envpol.2018.01.066 
Guelfo J, Marlow T, Klein D, Savitz D, Frickel S, Crimi M, Suuberg EM. 2018. Evaluation and management strategies for per- and polyfluoroalkyl substances (PFASs) in drinking water aquifers: Perspectives from impacted US northeast communities. Environ Health Perspect 126:13. doi:10.1289/ehp2727 

The Brown University Superfund Research Center has partnered with the Northeast Waste Management Officials’ Association (NEWMOA) to host PFAS webinars and training sessions for state and federal practitioners
Address key challenges and knowledge gaps related to fate and transport
Michigan and New Hampshire officials have participated in these webinars
May 23, 2016:  States/EPA Meeting on PFAS: Poly- & Perfluoroalkyl Substances
August 3, 2016:  PFAS Sampling & Analysis Webinar
September 21, 2016:  An Introduction to PFAS: Frequently Asked Questions Webinar
October 3, 2016:  PFAS Toxicology: Understanding Why The 70 ppt EPA Health Advisory Level Is So Low Webinar
December 14, 2016:  PFAS Treatment & Remediation Options Webinar
One workshop was held in Lebanon, NH in 2017 (May 8-10, 2017) :  �“PFAS in The Northeast: State of Practice & Regulatory Perspectives Workshop”�Source:�http://www.newmoa.org/events/event.cfm?m=259
Brown Univ. SRP Center is also in early discussions with New Hampshire Department of Environmental Services (NHDES) on implementing a geospatial approach developed in Rhode Island to at least part of New Hampshire.  This might also include sampling of biosolids application sites in NH.  Nothing is finalized yet, but Brown SRP officials are in communication with NHDES.
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Thank youl!

Questions??
Heather Henry, PhD
heather.henry@nih.gov

919-609-6061 mobile

Visit the NIEHS SRP Website: https://www.niehs.nih.gov/srp
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Abstract Text:
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Other SRP Resources

* Visit the SRP Website: https://www.niehs.nih.gov/srp

 SRP Progress in Research Webinars: https://go.usa.gov/xPUuT
« SRP Risk E-Learning Webinars: https://go.usa.gov/xPUuD

« Subscribe to the SRP Monthly Research Brief:
https://go.usa.gov/xPUKG

 More details about SRP-funded research:
https://projectreporter.nih.qgov/reporter.cfm
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