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PFAS chemicals in Cape Cod drinking water:
Preliminary findings of STEEP private wells study
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There are currently no Federal enforceable drinking 
water standards (MCLs) for PFASs.

EPA and some states, including Massachusetts, have 
developed non-enforceable Health Advisories for PFOS, 

PFOA, and a few other PFAS chemicals.



Recent guidelines are mostly in the
10-20 parts per trillion (ppt, or ng/L) range

* = proposed,  ** = notification level
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MassDEP responses
June 2018:  Public health guideline (ORSG)

70 ppt for sum of 5 PFAS chemicals
(PFOS, PFOA, PFHpA, PFNA, PFHxS)

Oct. 2018:  Petition from CLF and Toxics Action Center

Jan. 2019:  Public hearing, comments on petition

April 2019: Launched process to develop standards

June 2019:  Draft GW-1 standard (current or foreseeable drinking water)
20 ppt for sum of 6 PFAS chemicals
(PFOS, PFOA, PFHpA, PFNA, PFHxS, PFDA)
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Silent Spring Institute studies
Public wells (2010)

Data from Schaider et al. 2014 and 2016, Sci Tot Env

PFOS & PFOA in Cape public 
wells, highest levels in Hyannis

Long-chain (older) and short-chain 
(newer) PFASs commonly detected

Private wells (2011)
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MA communities with PFASs in drinking water

5 Public water supplies had 
detectable PFASs in EPA’s 

UCMR3 testing, 2013–2015 
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MA communities with PFASs in drinking water

PFASs have also been 
discovered in other public water 

supplies and private wells

Westfield
Hudson

Danvers ?

Hyannis

Mashpee

Fire training

Industrial

Ayer
Devens

Stow

Martha’s
Vineyard

?

Suspected sources
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Two other PFAS-related studies on the Cape

• Study of PFAS exposures and immune 
system toxicity in 120 preschool age 
children in Hyannis and Pease Tradeport 

• Recruitment is underway

• Partners: Northeastern Univ., Michigan 
State, Mass. Breast Cancer Coalition, 
Testing for Pease, Toxics Action Center



Two other PFAS-related studies on the Cape

ATSDR multi-site health study
• 1000 adults and 300 children in Hyannis and Ayer
• PFAS exposures and associations with a range of health effects
• Random selection of participants

• Recruitment starts in 2020
• Partners: Harvard Chan School, Eastern Research Group, Mass. Breast 

Cancer Coalition, PACE (in Ayer)

NEW!
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Working with community partners to 
address community concerns
Community Partners:
• Massachusetts Breast Cancer Coalition
• Sierra Club Cape Cod Group
• STEEP Cape Cod Advisory Committee



STEEP’s focus on Cape Cod
• Vulnerable sole-source aquifer
• AFFF contamination of public and 

private drinking water wells
• Strong record of community 

engaged research by Silent Spring 
Institute, including early evidence 
of PFAS in drinking water wells
• Community concerns about water 

quality and health



Community Engagement Core

• Host an annual Science Day on Cape Cod
• Participate in community events and be 

responsive to community’s needs  
• Promote and implement prevention and 

intervention strategies  
• Study PFAS in Cape Cod private wells to 

characterize exposures and identify potential 
sources



Goals of private well study

• Test 250 private wells for PFASs
• Report results back to participants

• Evaluate potential sources of PFASs 
• Support private well testing and 

treatment  
• Inform residents and decision-

makers



Collaborators

Harvard University:
• Elsie Sunderland, Heidi Pickard, Prentiss Balcom

Silent Spring Institute:
• Amanda Hernandez, Katie Boronow, Erik Haugsjaa

University of Rhode Island:
• Amy Wengefeld

And assistance with field sampling by:
• Lauren Richter, Matt Dunn, Mike Federenko, Christine Gardiner



Media Coverage



21

101 wells 
sampled in 
12 towns



Volunteer wells sampled in 2018

Private wells on Cape Cod



Preliminary findings
• PFAS chemicals were detected in 46% of wells tested

• 28% of wells had 2 or more PFAS detected

• Both legacy and newer alternative PFAS chemicals 

• Some included in MassDEP guideline, others lack guidelines

• No wells exceeded current MassDEP or EPA guidelines, and 
3% exceeded proposed DEP guideline of 20 ppt for 6 PFAS 



Chemical Percent of 
wells

Maximum level 
(ppt)

Method detection
limit (ppt)

Included in 
current 
Mass. 

guideline

PFOA 19% 25 3.9

PFOS 17% 10 3.0

PFHxS 7% 8.7 3.1

PFHpA 4% 11 2.6

PFNA 0% -- 6.0

Not included 
in Mass. 
guideline

PFPeA 24% 15 1.3

PFBS 13% 43 2.2

PFHxA 13% 13 3.3

4:2 FtS 11% 16 3.4

PFBA 3% 8.0 3.3

Summary of preliminary PFAS results



Wells with higher nitrate had higher PFAS

Average total 
PFAS 

concentration
(parts per 

trillion)

Note:
EPA’s standard 
for nitrate is 10 
mg/L.
2% of wells 
exceeded this 
standard.

Low nitrate
(<0.5 mg/L)

42 wells

Medium nitrate
(0.5–5 mg/L)

49 wells

High nitrate
(>5 mg/L)
10 wells



PFAS detections by region

Bourne
Falmouth
Mashpee
Sandwich

Barnstable Brewster
Chatham
Harwich
Orleans

Eastham
Truro

Wellfleet

Percent of 
wells with 
detectable 

PFAS
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PFAS water treatment options
• Activated carbon 
• Solid carbon block or filter pitcher
• Very effective for PFOS, PFOA, and other long-chain PFAS
• Short-chain PFAS not as well removed

• Reverse osmosis (RO)
• Very effective for long-chain and short-chain PFAS
• More expensive and generates stream of waste water

• Look for filters that meet NSF P473 certification, and NSF/ANSI 53 
standard for activated carbon filters and NSF/ANSI 58 standard for RO 
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Summary and implications

• PFAS chemicals were found in nearly half of wells tested

• Higher nitrate wells had higher PFAS levels, suggesting that 
septic systems are one source of PFAS

• Presence of phased-out PFAS reflect their extreme persistence

• No wells exceeded current state or federal guidelines, but 
MassDEP and other states are developing stricter standards



Next steps

• Continue collecting samples from additional wells
• Evaluate associations between PFAS levels and proximity to: 
• Wastewater discharges
• Landfills
• Fire stations and fire training areas
• JBCC
• Airports
• Commercial areas – laundromats, car washes, car dealerships



STEEP’s Research Translation Core has 
developed resources for a variety of 
audiences on PFASs, their health 
effects, and tips to minimize exposures



STEEP is funded under award number P42ES027726.
More information about STEEP is available at: https://web.uri.edu/steep/

Thank you!
web.uri.edu/steep
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To sign up for our private wells study, 
visit: web.uri.edu/wellwater
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