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Outline

• PFAS in Cape Cod drinking water

• PFAS-REACH children’s health study and PFAS Exchange 

online resource center

• Massachusetts PFAS and Your Health Study
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Silent Spring Institute research 

on Cape Cod water quality

▪ EDCs in Cape wastewater and groundwater
Rudel et al. 1998. Environ Sci Technol. 32(7):861-9.

▪ EDC transport in Cape groundwater 
Swartz et al. 2006. Environ Sci Technol. 40(16):4894-4902.

▪ Pharmaceutical and hormones in Cape Cod Ponds 
Standley et al. 2008. Environ Toxicol Chem. 27(12): 2457-68

▪ CECs in Cape Cod public and private drinking water 

wells (including PFAS)
Schaider et al. 2014 & 2016. Sci Tot Env. 468:384-93. Sci Tot Env. 547:470-81

▪ Systematic review of CECs in septic systems. 
Schaider et al. 2017. Env Sci Technol. 51(13):7304-17.



STEEP

• Studying how PFAS 
move in environment, 
exposures, and related 
health effects

• Measuring PFAS levels in 
Cape Cod private wells

• Community events and 
engagement

MA PFAS and Your 

Health Study

• One of seven projects in 
a larger study funded by 
CDC/ATSDR

• Studying health effects 
from PFAS in drinking 
water in residents of   
Hyannis and Ayer

Silent Spring Institute’s PFAS research 

PFAS-REACH

• Studying how PFAS may 
affect immune system 
function in preschool 
age children

• PFAS Exchange online 
resource center

• Community experience 
interviews



Potential sources of PFAS in Cape Cod 
groundwater

▪ AFFF firefighting foam

▪ Septic systems

▪ Sewage treatment plants 

▪ Landfills

▪ Land-applied sludge

Barnstable Co. Fire Training Area

Barnstable Airport

Joint Base 
Cape Cod

Areas with AFFF 

groundwater 

contamination



Silent Spring first found PFAS in public wells 

on Cape Cod in 2010 (Schaider et al. 2014. Sci Tot Env)

20 public wells in 9 districts 

tested for PFOS and PFOA

PFOS detected above 1 ppt 

in 8 of 20 wells 

• Up to 97 ppt (Hyannis)

PFOA detected above 10 ppt 

in 2 of 20 wells 

• Up to 22 ppt (Hyannis)

Water Department Results for 20 wells

Barnstable FD

Brewster

Buzzards Bay

Chatham

C-O-MM

Cotuit

Dennis

Falmouth

Hyannis

Not detectedDetected, below 20 pptDetected, at or above 20 ppt



Silent Spring’s 2011 private wells study
(Schaider et al. 2016. Sci Tot Env)

• 20 wells in 7 towns

• Tested for 14 PFAS

• 70% of wells had at least 1 PFAS

• Wells with higher nitrate tended 

to have higher PFAS

• Septic systems are a likely source, 

additional sources unknown

Long-chain (older) and short-chain 

(newer) PFASs commonly detected



Predictors of PFAS and other emerging 
contaminants in private wells

Nitrate Boron
Resid. 

density
Ace-

sulfame
Well 

depth

Number of 
detected CECs

0.59* 0.81*** 0.48* 0.88*** –0.68**

Total conc. of 
pharmaceuticals

0.34 0.59** 0.43 0.69*** –0.51*

Total conc. of 
PFAS

0.48* 0.75*** 0.34 0.83*** –0.64**

Spearman correlation coefficients
 p<0.1, * p<0.05,  ** p<0.01, *** p<0.001 Schaider et al. 2016, Sci. Tot. Env.

Correlations between 

PFAS and wastewater 

indicators suggest 

septic systems are an 

important source



URI STEEP Superfund Research Program 
(Sources, Transport, Exposure and Effects of PFAS)

STEEP partners

• University of Rhode Island (lead)

• Harvard School of Public Health

• Silent Spring Institute

• Local partners on Cape Cod

• Mass. Breast Cancer Coalition

• Sierra Club Cape Cod Group

Community Engagement Core

• Study of PFAS in private wells 

throughout Cape Cod

➢ First round (2018): 101 wells

➢ Sampling will resume Summer 2021

• Community engagement activities

➢ Events, film screenings, webinars



STEEP Private wells study team

Project leaders:
• Laurel Schaider, Silent Spring Institute

• Alyson McCann, University of Rhode Island

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

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

University of Rhode Island:
• Rainer Lohmann, Jitka Becanova, Lisa Philo, Amy Wengefeld

Massachusetts Breast Cancer Coalition:
• Cheryl Osimo



101 volunteer wells sampled in 2018

Locations of private wells on Cape Cod

First round of sampling

Samples analyzed for:
✓ PFAS
✓ Nitrate
✓ Boron 
✓ Trace metals



Initial findings

• No wells exceeded U.S. EPA guideline

• 3% of wells exceeded new Mass. standard 
of 20 ppt for 6 PFAS

• PFAS were detected in 46% of wells

• 28% of wells had 2 or more PFAS detected

• Both legacy and newer alternative PFAS

• Wells with higher nitrate were more likely 
to have PFAS

web.uri.edu/steep/files/wellwater_prelim-findings_web.pdf



Higher nitrate wells 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.



“Let’s Talk About PFAS” webinar series

• February 3: How Can I Tell if PFAS Are 

in My Drinking Water?

• March 11: Taking Action to Protect 

Your Health

• April 14: Don’t Need It, Don’t Use It 

(PFAS in consumer products)

• June 23: The Case of the Missing 

Contaminants (PFAS in Cape 

watersheds)

To access recordings of past webinars:

http://web.uri.edu/STEEP/

http://web.uri.edu/STEEP/


PFAS-REACH: Research, Education, and 
Action for Community Health

Study partners

• Silent Spring Institute (lead)

• Northeastern University

• Michigan State University

• Mass. Breast Cancer Coalition

• Testing for Pease  

• Community Action Works

Study components

• Study of PFAS effects on 

children’s immune systems

• PFAS Exchange:            

Online resource center

• Analysis of experiences of 

affected communities



PFAS-REACH Children’s Health Study

• Study links between PFAS exposure and immune system effects, including 

potential decreased antibody response to routine vaccinations (diphtheria, 

tetanus)

• Now enrolling preschool age children in Hyannis potentially exposed to 

Hyannis water prior to 2016 (directly or indirectly)

• Also including children from Pease Tradeport, Portsmouth, NH

• Study components

• Collection of blood and urine samples 

• Completion of questionnaires and text message survey



PFAS Exchange online resource center
www.pfas-exchange.org

• Resources for residents, water and 

health officials, medical 

professionals, firefighters

• Supporting connections and 

knowledge sharing among 

communities

• Data interpretation for blood and 

water test results



What’s My Exposure?
Data interpretation tool

• Results of blood and water testing 

can be difficult to understand

• Having information to understand 

and contextualize results can be 

empowering

• Builds on Silent Spring Institute’s 

extensive experience in report-back 

of personal chemical exposure results

• Interactive online tool to instantly provide information to interpret 

blood and water PFAS test results 



Screenshots of the tool
Enter blood 

and/or water 

test results



Graphs & headlines Tips and additional info



PFAS Exchange fact sheets
New medical 

screening guidance



CDC/ATSDR Multi-Site Study

• Multi-site Health Study funded 

by Centers for Disease Control 

and Prevention (CDC) and 

Agency for Toxic Substances and 

Disease Registry (ATSDR)

• Silent Spring is leading 1 of 7 

funded studies across the U.S. to 

look at health effects of PFAS 

exposure from drinking water 

Communities in 7 states 

included in ATSDR study

California
Colorado
Massachusetts
Michigan

New Jersey
New York
Pennsylvania



MA PFAS and Your Health Study

▪Hyannis and Ayer, MA

• Public water supplies contaminated 

by AFFF and other sources

▪ Target study population

• 1000 adults, 300 children (4-17)

• 2/3 Hyannis, 1/3 Ayer

▪Core protocol (all sites) and 

additional components (only MA)

Ayer

Hyannis

Ayer

Hyannis

Study partners

• Silent Spring Institute (lead)

• Harvard School of Public Health

• Eastern Research Group

• Mass. Breast Cancer Coalition

• People of Ayer Concerned about 

the Environment (PACE)



Study scope

▪ Data collection

• Blood and urine samples 

• Body measurements

• Questionnaires (health, residential history, water consumption)

• Neurobehavioral testing (children)

▪ Reconstructing past exposures

• Estimating past PFAS levels in drinking water

• Calculating cumulative exposures

Ayer

Hyannis

Ayer

Hyannis



Study outcomes 

▪ Evaluate associations between PFAS exposure and effects: 

• Thyroid hormones

• Cholesterol and other lipids, and markers of liver function

• Antibody levels, including vaccine response in children

• Neurobehavioral test outcomes

• Disease prevalence

▪ Additional exposure and effects evaluations

• Non-targeted PFAS and extractable organofluorine

• Metabolomics and measurements of COVID-19 antibodies and 

cholesterol subfractions

Ayer

Hyannis

Ayer

Hyannis



Timeline
Ayer

Hyannis

Ayer

Hyannis

Summer 2021 Training field staff in Hyannis, finalizing protocols

August 2021 Begin data collection in Hyannis

Early 2022
Complete data collection in Hyannis

Transition to Ayer

Spring 2022 Begin data collection in Ayer

Fall 2022 Wrap up data collection in Ayer



A few additional thoughts

• Blood testing for PFAS-impacted communities addresses concerns of residents 

to learn about their exposures and can be used in future studies

• Longitudinal studies, as well as cross-sectional studies, would provide new 

insight on early life exposures

• Contributions of diet and consumer products to overall PFAS exposures are 

poorly characterized

• A class-based approach that considers the entire life cycle of products is 

important for preventing new contamination moving forward



Contact information:

Laurel Schaider, PhD

email: schaider@silentspring.org

twitter: @laurelschaider

RESOURCES:

▸Silent Spring Institute: www.silentspring.org

▸PFAS Exchange: www.pfas-exchange.org

▸URI STEEP Superfund Research Program: web.uri.edu/steep

▸MA PFAS and Your Health Study: bit.ly/ma-pfas

http://www.silentspring.org/
http://www.pfas-exchange.org/
https://web.uri.edu/steep
http://bit.ly/ma-pfas

