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PFAS - An Evolving Challenge 

We do not have the complete picture 
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Per- and Polyfluoroalkyl Substances 
   ÅPerfluorinated - fully fluorinated carbon chain 

 

ÅPolyfluorinated - not fully fluorinated  
 
 
 
 

ÅFunctional groups dictate properties 
 

ÅPerfluorooctanoic acid  (PFOA) (carboxylate) 
 

ÅPerfluorooctane sulfonic acid (PFOS) (sulfonate) 
 

ÅPerfluorononoic acid (PFNA) 
Taken from Ken Kloo, NJDEP 



Introduction to Poly and Perfluoroalkyl Substances 
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ÅA class of chemicals that are ubiquitous due to 

ïWide variety of uses 

ïPersistence 

ïHigh Mobility 

ÅThey are a concern due to: 

ïKnown or suspected toxicity, especially for PFOS, PFOA, PFNA and 
PFHxS 

ïBioaccumulation (ppt in water = ppb in blood) 

ÅInformation on PFAS is rapidly evolving 

ïEPA Health Advisory Level for PFOA/PFOS combined were 
substantially lowered in 2016 ς 70 ppt 

ïNH values over 5 years for PFOA (400 to 100 to 70 to 38 to 12 ppt) 

ïNH adopted state MCLs for PFOA, PFOS, PFNA & PFHxS on July 18, 
2019 



Uses & Sources of PFAS 
PFAS are used in a wide variety of industries and commercial products 
for their valuable properties, including fire resistance, dust 
suppression, and oil, stain, grease, and water repellence. (Some 
examples of uses are on the following slides) 
 

Fire fighting foams (AFFF) used in military and civilian airports as well 
as some other industrial facilities. 

5 From:  Hillary Thornton, USEPA Region 4 



Uses & Sources of PFAS 

·Polishes, waxes, paints 

·Stain repellants 
(carpets, clothing and 
upholstered furniture) 

·Cleaning products 
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From:  Hillary Thornton, USEPA Region 4 



Uses & Sources of PFAS 

·Food surfaces (Teflon1 pans, 
pizza boxes, popcorn bags, 
food wrappers) 

1  https://en .wikipedia.org/wiki/Polytetrafluoroethylene PFOA, which used to be a key ingredient in making Teflon, 
has been phased out, however there is little evidence that the chemicals that have replaced PFOA are much safer. 
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From:  Hillary Thornton, USEPA Region 4 

2 Shaider, Environ. Sci. Technol. Lett., Publication Date (Web): February 1, 2017 
http://pubs.acs.org/doi/ipdf/10.1021/acs.estlett.6b00435 

https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene
https://en.wikipedia.org/wiki/Polytetrafluoroethylene


Uses & Sources of PFAS 

·Dust suppression for 
chrome plating 

·Electronics manufacturing 

·Oil and mining for 
enhanced recovery 

·Performance chemicals 
(hydraulic fluid, fuel) 
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From:  Hillary Thornton, USEPA Region 4 



Uses & Sources of PFAS 
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1)   Paints.  
2)   Sealants, including products used on grout, countertops and floor treatments.  
3)   House cleaners and stain removers.  
4)   Floor wax removers.  
5)   Stain-resistant textiles (or chemicals used to treat textiles in homes and businesses) including, 

but not limited to, carpets, shoes and clothing.  
6)   Furniture with stain-resistant fabric.  
7)   Water proof textiles.  
8)   Food cooking ware and utensils.  
9)   Ski and boat waxes.  
10)  Dental floss, cosmetics, sunscreen and other personal care products.  
11)  Construction materials, including caulk sealants and plumbing sealants.  
12)  Pesticides.  
13)  Treated paper.  
14)  Chemical coatings for metal roofing.  
15)  Solar panels.  
16)  Purchased garden soils.  
17)  Automotive supplies, including waxes, cleaners, windshield wipers and additives to fluids used 

in automobiles, coatings.  
18)  Camping and other outdoor gear.  
19)  Spray- and grease-based lubricants.  
20) Inks.  
21) Pharmaceuticals 
22) Detonators used in rock blasting 
23) Fireworks; 24 Chrome plating; 25) Tubing and containers for chemicals; 26)Medical devices 
27) Wastewater;  
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From Oliaei 2013, Environmental Science Pollution Research 

PFAS Recycling In the Environment ς  
The Forever Chemical 



PFAS - Presents Unique Challenges 
 

}Two sites in NH Contaminated by Air Emissions 
ƁUndermines traditional waste site investigation/source water 

protection 

ƁHas caused contamination over standard over 40 square miles 
 

}Its presence in drinking water is measurable in our 

residentsô blood ï health implication is not known  
 

}Currently have standards for four out of thousands 

PFAS 
 

}Public exposed to PFAS in drinking water are 

demanding regulations be set at ñ0ò or  ñnon-detectò 
ƁTheir opinion is that no level is safe 

ƁRemediate their bodies 
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Davis et al., 2007, Chemoshpere 



13 

PFAS ς Human Blood Sampling Results in NH 

PFOA site 

PFOA/PFOS site 



PFAS ïLITIGATION IN NEW HAMPSHIRE 

You can read the 
complaints at: 
 
https://www.courts.
state.nh.us/caseinfo
/index.htm  
 





ÅPublic water systems 

ÅRandom bottled water off the shelf 

ÅPrivate wells contaminated by air emission sites 

ÅPrivate wells not near known PFAS contamination sites 

ÅWaste sites 

ÅLandfills & leachate 

ÅWastewater 

ÅGroundwater discharge sites 

ÅSurface water (general and nearby contamination sites) 

ÅSludge and biosolids 

ÅAir stack testing 

ÅNon-targeted analyses 

ÅFire Departments 

ÅWater Quality Sampling 

ÅFoam Collection 

 

NH Sampling Initiatives 

ÅFish tissue sampling 

ÅShellfish sampling 

ÅLoon egg sampling 

 



PFAS Regulation in NH 
ÅMay 2014 - Pease Trade Port   
ÅRelied on 2009 USEPA Prov. Health Advisory (400 ppt ς PFOA & 
200 ppt PFOS) 

ÅUSEPA cited HA in issuing SDWA 1431 Emergency Order to Air 
Force to Address Contamination in Drinking Water at Pease 

ÅFebruary/April 2016 ς Saint-Gobain & TCI ς Southern NH 
ÅUtilized 100 ppt health advisory for PFOA 

ÅMay 2016 ς Statewide Ambient GW Quality Standard 
Å70 ppt combined PFOA and PFOS 

ÅEnforceable clean-up standard 

ÅEnforceable drinking water standard if data are available 

ÅSeptember 2019 ς Statewide MCL and Revised AGQS 
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New Hampshire Context for MCLs/AGQS 
SB309 Passed in the Summer of 2018. 
 

Facilitated the establishment of Drinking Water Maximum 
Contaminant Levels (MCLs/AGQS) for four PFAS: 
ÅPerfluorooctanoic acid (PFOA) 
ÅPerfluorononanoic acid (PFNA) 
ÅPerfluorooctane sulfonic acid (PFOS) 
ÅPerfluorohexane sulfonic acid (PFHxS) 
 

Initial proposal of MCLs/AGQS due January 1st, 2019. 
 

SB309 also granted NHDES additional staff including:  
a Human Health Risk Assessor and a Toxicologist  
 

SB309 requires the regulation of air emissions to protect 
groundwater and surface water 
 

SB309 requires NHDES to develop a plan and a budget for 
developing surface water quality standards 
 
 
 
 



NH MCLs  - Based on Non-Cancer Endpoints 
ÅAdopted July 18, 2019 & Effective September 30, 2019 
ÅCommunity and non-transient water systems are sampling ς 1800 sources 
ÅNHDES intends to sample transient public water systems one time 
ÅNH MCLs are also the Ambient Groundwater Quality Standards (AGQS) 

Specific PFAS NHDES Revised MCLs Animal Health Outcome 

PFOA 12 ng/L Liver toxicity & altered lipid metabolism 

PFOS 15 ng/L Suppressed immune response to 
vaccines 

PFHxS 18 ng/L Reduced female fertility  

PFNA 11 ng/L Liver toxicity & altered lipid metabolism 
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Drinking Water / Groundwater  
(Select Locations - Established or Proposed Standards and Guidance Values) 

Location Concentration (ng/L)  (* also includes sum of indicated analytes) 

Rule Promulgated 

(Y/N/O) 

PFOA PFOS PFNA PFHxS PFHpA PFDA PFBS PFBA 

USEPA HA, AK, DE, 

ME, PA 
N *70 *70             

USEPA Draft SL N 40 40 

RI, MI, CO Y *70 *70             

Connecticut N *70 *70 *70 *70 *70       

Vermont Y ï Draft MCL *20 *20 *20 *20 *20       

Massachusetts N ï Draft *20 *20 *20 *20 *20 *20 2,000   

Michigan N 8 16 6 51 420 

Minnesota N 8 9 9  47     2,000 7,000 

California N 5.1 6.5 

New Jersey 
MCL 

/DRAFT MCL 
14 13 13           

New York Draft MCL 10 10             

New Hampshire Y ï MCL 12 15 11 18         

Sources: State webpages and ITRC PFAS Fact Sheets (https://pfas-1.itrcweb.org/fact-sheets/) 
* - Indicates standard is based on the sum of multiple PFAS compounds 
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¶Guidance/Notification/Standards ¶Number of PFAS Addressed 

¶Addressed Separately or Additively ¶Analytical Methods 

¶Waste Site Clean-up/Drinking 
Water/MCL 

¶Health End Points 

¶Relative Source Contribution ¶Uncertainty Factors 

¶Health Studies Relying Upon ¶Amount of Water Consumed 

¶Susceptible Population vs. Adult ¶Weight of Individual 

¶Drinking Water Programs/Waste Site 
Programs/Both 

¶Legal authority/No legal 
Authority to Regulate 

¶Response ς ά5ƻ bƻǘ 5Ǌƛƴƪέ Ǿǎ 
Notification 

¶Consider Health Only or 
Costs/Health/Technical 
Feasibility 

¶Integrate Sampling & Enforcement 
Into All Programs/Sites or Only 
Sometimes 

¶Standard Making Process 
(Agency Only/Governor/ 
Legislature/Other)  

With No Federal Standards-Each State is Doing Something Different  
 

State PFAS Policies & Practice - Variables 
 



California ς PFAS  
August 2019 Report 

https://oehha.ca.gov/media/downloads/water/chemicals/nl/final-pfoa-pfosnl082119.pdf 



Status of States Adopting PFAS MCLs  
Å8 states have or are in the process of establishing MCLs 

Å3 states may establish MCLs 

Åмр ǎǘŀǘŜǎ Ŏŀƴ ŜǎǘŀōƭƛǎƘ a/[ǎ ōǳǘ ŎǳǊǊŜƴǘƭȅ ŘƻƴΩǘ ƛƴǘŜƴŘ ǘƻ 

Å12 states have laws or policies prohibiting them from 
making any standard that is more stringent than Federal 
requirements 

13 states did not respond to the survey 




