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We are an independent, non-profit research organization
dedicated to identifying the links between everyday chemicals

and health, with a focus on women’s health and breast cancer.

History

Founded by Massachusetts Breast
Cancer Coalition in 1994,

Now a leading scientific research
organization on environmental
causes of breast cancer.

SILENT SPRING INSTITUTE
Researching the Environment and Women'’s Health



Silent Spring Institute researchers have been studying
endocrine disrupting compounds and other unregulated
water contaminants on Cape Cod since the 1990s.

Septic systems Ponds & estuaries Groundwater Drinking water
N A / \ /\ /
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Tonight's presentation

» PFAS 101

» Timeline of Silent Spring Institute
research on Cape Cod and
drinking water reqgulations

> Resources for more information
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yesterday!

O

PUBLIC HEALTH

EPA puts limits on 'forever chemicals' in
drinking water

APRIL 10, 2024 - 5:01 AM ET
HEARD ON MORNING EDITION

The Environmental Protection Agency announced new drinking water
standards Wednesday to limit exposure to a class of chemicals called PFAS.

SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health
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In 13 state parks, Mass. officials
issue advisories for fish
consumption due to PFAS

NEWS

Lawmakers hope to ‘turn off tap’ of PFAS
forever chemicals in Mass.

Updated: Jun. 22, 2023, 5:12 a.m. | Published: Jun. 22, 2023, 5:01 a.m.

When organic is toxic: How a composting facility
likely spread massive amounts of “forever chemicals’

across one town in Massachusetts
By David Abel Globe Staff, Updated July 6, 2022, 6:44 p.m f , é .




PFAS 101 FEOALCE)
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Per- and polyfluoroalkyl substances FSONANASHE o

FFFFF FF F

= (lass of over 14,000 compounds 8 carbon chain
PFOS

F FF FF FF F

= “Forever chemicals” - resist degradation
= Some accumulate for years in our bodies
= Mobile in environment

= Used in consumer products since 1950s

= Emerged as common drinking water
pollutants around 2010-2015

SILENT SPRING INSTITUTE
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PFAS are used in many everyday products

Jlf '}f

 Carpets & upholstery
» Waterproof apparel
* Non-stick cookware

* Waxes (floor, skis)
* Grease-proof food packaging
* Cosmetics

e Dental floss
NOTHING STICKS TO

« Paints — P

A cast iron skillet sealed with DuPont TEFLON

‘, SILENT SPRING INSTITUTE



PFAS exposures are widespread

w > PFAS found in blood of over 99% of US residents (CDC)

» Some PFAS are long-lived in the human body
K * Long-chain PFAS: years
» Some newer PFAS: weeks to months
« Many PFAS: not yet studied
» Who has higher levels?

[ J
S A « Workers (PFAS-related industries, firefighters)
 Older people typically have higher levels than younger people

« Men typically have higher levels than women

SILENT SPRING INSTITUTE
Researching the Environment and Women's Health



* Increased cholesterol & risk of obesity

* Immune system suppression, including

EXpOSU res to suppressed vaccine response
PFAS have been * Changes in thyroid hormone levels

» Reproductive effects (preeclampsia,
decreased fertility)

many harmful » Developmental effects (decreases in
health effects birth weight, changes in bone density)

* Impaired mammary gland development

associated with

 Cancer (kidney, testicular, prostate)

‘, SILENT SPRING INSTITUTE EPA: www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas
Researching the Environment and Women's Health EFSA: https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2020.6223



Silent Spring Institute studies The
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m one 2017 Follow - ‘“G OG C L ““ - ‘Forever chemicals’ found in nearly 60%

Researchers found fluorinated chemicals in one- [ = =S e ‘ . of children’s ‘waterproof” or ‘stain-
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third of the fast food packaging they tested, PN Y “'_ LRSS0 7 T
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bedding and furniture, some labeled ‘environmentally friendly’

NATION

Oral-B Glide floss tied to potentially
toxic PFAS chemicals, study
suggests

Ryan W. Miller USA TODAY 201 9

Published 8:25 p.m. ET Jan. 9, 2019 | Updated 7:15 p.m. ET Jan. 10, 2019
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Thousands of known and suspected

contamination sites across the U.S.

PFAS Exchange B9, PFAS Project Lab

Known Contamination

Presumptive Contamination Community Resources State Action
PFAS Sites and Community Resources Beghe
An interactive mapping project from the PFAS-REACH team SF

Winnipeg
i incouver
How to use this map: — s

iep

¢ Click on a site to learn more about it.

¢ Click the layers button in the top right of the map
to display the "Known Contamination" sites or
Tribal Lands boundaries.

¢ To collapse or expand the legend, click the arrow
on the right side of the map.

® Choose one of the buttons below to learn more

about the layers shown on this map.
-—
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nationwide data.
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How do PFAS get into water?

» Class B firefighting foams

» Fluoropolymer production facilities

= Other industries

» Wastewater treatment plants
= Septic systems

= Landfills

» Land-applied sludge

SILENT SPRING INSTITUTE
Researching the Environment and Women'’s Health



Sources of PFAS to Cape drinking water

= Highest levels found close to:
» Joint Base Cape Cod

= Barnstable County Fire and
Rescue Training Academy

= Barnstable Municipal Airport

= Lower levels found in many

places around the Cape from
other sources

‘, SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health

Areas with AFFF
groundwater
contamination

Joint Base

.Cape Cod

o Barnstable Co. Fire and Rescue
.. Training Academy

Barnstable Municipal Airport,



Silent Spring Institute was
first to find PFAS in public
drinking water wells on e S 31
Cape Cod starting in 2010




2010 Silent Spring results on Cape Cod

Water Department Results for 20 wells

20 public wells in 9 districts
tested for PFOS and PFOA

Barnstable FD

Brewster
Buzzards Bay

PFOS detected above 1 ppt
Chatham

in 8 of 20 wells

|
+ Up to 37 ppt (Hyannis)

PFOA detected above 10 ppt Dennis

in 2 of 20 wells Falmouth

* Up to 22 ppt (Hyannis) Hyannis

Not detected Detected, at or above 20 ppt



Silent Spring Institute was =
first to find PFAS in private e
wells on Cape Cod starting [EEECT =,
in 2011

Sarah Dunagan, M.A.
Julia Brody, Ph.D.

November 2011

2011

" SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health



PFAS among most common emerging

contaminants found in Cape private wells

: No. of wells Maximum
Chemical Category/uses .
(%) concentration
acesulfame Artificial sweetener 17 (85%) 5300 ng/L
PFASs

11 (55%)

Present in non-stick and

0
stain-resistant coatings for 11 (55%)

textiles, paper, and other
household products; fire-
fighting foams and some
industrial processes

11 (55%)

10 (50%)

sulfamethoxazole | Antibiotic 9 (45%) 60 ng/L l

SILENT SPRING INSTITUTE
Researching the Environment and Women's Health




We also found higher PFAS in private wells with

higher nitrate, indicative of septic system impact

PFAS6
concentration
parts per trillion

(ppt or ng/L)

3'?154:9
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11

Low nitrate Medium nitrate High nitrate
(<0.5 mg/L) (0.5 to 5 mg/L) (>5 mg/L)




PFAS detections by section of Cape

100%

Percent of 75%

wells with

detectable %
PFAS

25%

UPPER MID LOWER OUTER

'/ IVFY‘
Svn:s
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In 2013-2015, EPA required
PFAS testing by public water
supplies as part of the
Unregulated Contaminant

Monitoring Rule (UCMR3)
S—)

P B . 1] 17 Y W P e B | JEe e m
2013 2015




UCMRS3 testing on Cape Cod (2013-2015)

Testing mandated by EPA

* All large U.S. water supplies (over
10,000 customers) and subset of
small water supplies

* Out of 170 Mass. water supplies
tested, 5 had PFAS detections

15 Cape supplies included
2 had PFAS detections

Limitations: High detection limits

SILENT SPRING INSTITUTE
Researching the Environment and Women'’s Health

PFAS detected in:

Hyannis: Mashpee:
up to 430 ppt PFOS up to 33 ppt PFHXS

PFAS not detected in:

Bourne Harwich
Brewster Orleans
Chatham Provincetown
C-O-MM N. Sagamore
Dennis Sandwich
Falmouth Yarmouth

No testing in:

Barnstable FD Cotuit

Buzzards Bay




Hyannis was in top 1% of samples in the U.S.

UCMRS3 testing (2013-2015)

(Tl'op 1%

Over 29,000 U.S.
drinking water
samples tested




Hyannis was in top 1% of samples in

UCMRS3 testing (2013-2015)

/\ Cape Cod
Other U.S.

A\
400 + =) Mary Dunn
T gV
EPA
guideline
Over V“C';'I“
29,000 U.S. Hyport
wells

drinking water
samples

40

SILENT SPRING INSTITUTE
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Hyannis was in top 1% of samples in

UCMRS3 testing (2013-2015)

O
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drinking water guidelines [ ———— "

water quality

Haven Orecchio-Egresitz horecchio@capecodonline.com
O r a n Published 3:05 p.m. ET May 24, 2016 | Updated 3:15 p.m. ET May 24, 2016
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issued temporary do-not-
drink advisory. Y
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In 2015, Hyannis Water
System started filtering
PFAS from some wells in

Hyannis. All Hyannis
wells are now filter to
remove PFAS.




In 2019, Silent Spring CAPE COD TIMES
Institute was awarded a Bt
grant to study PFAS O

health effects as part of a 8 3
broader multi-site study

funded by CDC




CDC PFAS Multi-site Health Study

» Funded by CDC’s Agency for Toxic
Substances and Disease Registry
(ATSDR)

Includes communities in 7 states

= Goal: Improve our understanding
of PFAS-related health effects

= Includes communities in 7 states
with PFAS contamination of
drinking water

@ Massachusetts PFAS and Your Health Study https://bit.ly/ma-pfas



Massachusetts PFAS & Your Health Study
in Hyannis and Ayer

Research partners

Silent Spring Institute (lead)
Welcome to Harvard School of Public Health

Hyannis Main Street Eastern Research Group
120 Locally-Owned Shops

~ GOverlORestavrants Local partners

Mass. Breast Cancer Coalition

People of Ayer Concerned about
the Environment (PACE)

Massachusetts PFAS and Your Health Study https://bit.ly/ma-pfas



MA PFAS & Your Health Study timeline

Sept. 2019: Silent Spring awarded grant from CDC/ATSDR
Sept. 2021. CDC/ATSDR receives approval for study protocols

Nov. 2021: Launch of recruitment in Hyannis

Nov. 2022: Launch of recruitment in Ayer

Help us learn how PFAS in
drinking water can affect the
health of children and adults!

Sept. 2023: End of data collection across all sites s

ooooooooooooo
other lab results $75 for children

@ Massachusetts PFAS and Your Health Study https://bit.ly/ma-pfas




Massachusetts PFAS & Your Health Study

| in Hyannis and Ayer

» Study enroliment:
Adults and children (ages 4-17)

* Study components:
1. Blood draw and clinical visit
2. Questionnaire
3. Neurobehavioral tests (children only)

= Data collection ended 9/30/23

@ Massachusetts PFAS and Your Health Study https://bit.ly/ma-pfas



Study enrollment in Hyannis and Ayer

TOTAL HYANNIS AYER

18+ 4-17 | 18+ 4-17 | 18+ 4-17

Number of adults and 972 156 | 592 77 | 380 79
children screened

Number of completed
blood draws and
guestionnaires

@ Massachusetts PFAS and Your Health Study https://bit.ly/ma-pfas



In 2020, Massachusetts
set a drinking water
standard for the total
amount of 6 PFAS
chemicals ("PFAS6")

Massachusetts PFAS Drinking
Water Standard (MCL)

Information on MassDEP's efforts to establish a drinking
water standard for Per- and Polyfluoroalkyl Substances
(PFAS).

Massachusetts PFAS Standard for Public Drinking
Water Supplies

On October 2, 2020, MassDEP published its public drinking water
standard or Massachusetts Maximum Contaminant Level (MMCL) of 20
nanograms per liter (ng/L), or parts per trillion (ppt) for a group of six
Per- and Polyfluoroalkyl Substances (PFAS).

2020

" SILENT SPRING INSTITUTE
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Massachusetts Standard

MCL = Maximum Contaminant Level

= Adopted October 2020

= Among the strictest regulations in the U.S.

= 20 parts per trillion for "PFAS6”
PFASG6: total amount of 6 common PFAS
PFOS, PFOA, PFHpA, PFNA, PFDA, PFHXS



PFAS have been found in many MA

public water supplies

> 1,418 public water supplies must test for 11% of public water
supplies have exceeded

PFAS in MA state standard

> 163 public water supplies exceeded
PFAS6 standard at least once

* Many are municipal water supplies

* Some serve schools, condos, municipal
buildings, and other institutions



NATIONAL o
ACADEMIES wesine
n [ ) a I n a uidance on PFAS Exposure,

esting, and Clinical Follow-Up

Academies of Sciences,
Engineering, and Medicine
published a report on
PFAS health effects and
clinician guidance

https://nap.nationalacademies.org/resource/26156/interactive/



National Academies report (2022)

“Clinicians should offer PFAS testing to patients likely to have a

history of elevated exposure.”

Recommends additional
clinical screening based
on PFAS blood levels

Guidance on PFAS Exposure, Testing, and Clinical

Follow-Up
https://nap.nationalacademies.org/resource/26156/
interactive/

SILENT SPRING INSTITUTE
Researching the Environment and Women'’s Health

Sum of 7 common
PFAS (ng/L)

National Academies suggested patient follow-up

Less than 2 pg/L

Clinicians should provide usual standard of care

2 up to 20 pg/L

Within usual standard of care, clinicians should:

e Prioritize screening for dyslipidemia with a lipid panel (once
between ages 9 and 11, once every 4-6 years over age 20)

e Screen for hypertensive disorders of pregnancy at all prenatal
visits

e Screen for breast cancer based on clinical practice guidelines
based on age and other risk factors

20 pg/L or higher

In addition to usual standard of care, clinicians should:

e Prioritize screening for dyslipidemia with a lipid panel (for
patients over age 2)
o At all well visits:
o Conduct thyroid function testing (for patients over age 18)
o Assess for signs and symptoms of kidney cancer (for patients
over age 45), including urinanalysis
o Assess for signs and symptoms of testicular cancer and
ulcerative colitis (for patients over age 15)



https://nap.nationalacademies.org/resource/26156/interactive/
https://nap.nationalacademies.org/resource/26156/interactive/

EPA's new data could sharpen public

EPA is currently
collecting data as part of [t T—

should be reviewed and considered in the development of

regulations, says construction and engineering firm CDM
- ° Smith.

The U.S. Environmental Protection Agency (EPA) has shared the

All large and some small EEE e
public water systems wiill
be testing for 29 PFAS.

P I . ] 77 Y e W P e B | e
2023

Researching the Environment and Women'’s Health
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Barnstable water system testing in UCMR5

Rounds of testing

Regulated PFAS

Unregulated PFAS

complete detected? detected?
« PFBS: 10.3, 18.2
Barnstable « PFOS: 4.4, 4.9
ED 2 . PFOA: 4.4 * PFPeA: 4, 5.5
o * PFHxA: 3.1, 4.1
C-0-MM 0 - .
Cotuit 2 None detected None detected
« PFBA: 17
Hyannis 1 None detected  PFPeA: 4.3, 30
 PFHxA: 5.8

SILENT SPRING INSTITUTE
Researching the Environment and Women'’s Health

Concentrations in parts per trillion (ppt)




On April 10, 2024, the
US EPA issued drinkin

water standards for 6
PFAS chemicals

SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health

Wbur LOCAL COVERAGE

Home // Local Covera: / Environment

EPA sets first national limits on
PFAS in drinking water

st for, and limit, the presence of
-uidelines set by the federal
government. It's the first time these toxic chemicals have been regulated at the nationa
level.

The Environmental Protect Agency (EPA) regulations limit the two most common
PFAS chemicals — PFOA and PFOS — to four parts per trillion in drinking water, close
to the lowest level at which the chemicals can be detected. The EPA also set a non-
enforceable I for these two compound zero, reflec hat "there is no level of
exposure to these contaminants without risk of health impacts,” according to a press

release.

2024




EPA's new drinking water standards

announced yesterday!

= PFOA and PFOS:
= PFNA, PFHXS, and GenX:
= PFNA, PFHxS, GenX and PFBS:

= 3 years to phase in testing, 2 more years to comply

* Funding for public water supplies and private wells



Over the years, EPA has lowered its
advisory levels for PFAS in drinking water,
as growing evidence has shown toxic
effects at lower levels of exposure.

/PFOA

arts per 200
ety /PFOS

trillion

- PFOA + PFOS

0.004 0.02 = -

EPA’s EPA’s EPA's EPA's
2009 2016 2023 2024

guideline guideline guideline standard

" SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health



How to Reduce Your PFAS-REACH S_ C
Exposure to PFAS ot acon for iy st PFA R EA H
PFAS Research, Education,

and Action for Community Health

Learn more!

PFAS Exchange

Fact sheets

Community map

PFAS (per- and area L /, studies have linked these che .

class of chemicals that companies add to with a range of health problems including thi

consumer products to make them nonstick, disease, cancer, high cholesterol, obesity, an|

waterproof, and stain-resistant. They are foundin  effects on the immune system. Luckily, there]d P FAS: A Word About
carpets and upholstery, waterproof apparel, simple steps you can take to reduce your eve}

non-stick cookware, grease-proof food packaging,  exposure to PFAS and create a healthier

and even dental floss, They are also used in environment for you and your loved ones.

firefighting foams for putting out fuel fires.

PFAS-REACH

Drinking Water Guidelines bioplirnesd s Y

Are PFAS regulated in drinking water?

In your personal life: In your community:
z ook Campamny! PFAS (per- and polyfluoroalkyl substances) are
¢ Avoid stain-resistant carpets and upholstery, ¢ Tell retailers and youwan|  currently not regulated under the Safe Drinking Water
as well as stain-resistant treatments and products made without PFAS. Act. This means there are no federal drinking water
waterproofing sprays. standards and public water supplies do not have to
¢ Urge yourlocal water utilty to testforPF] ot o treat their water for PFAS under federal law,

The U.S. Environmental Protection Agency (EPA) has
set a non-enforceable health-based guideline level of

7 Avcidf"oduz:s with t‘he lngvredienl PTFEor 7 Askyour state legislators to setup a
other “fluoro” ingredients listed on the label. ke Watdra Blos eatiog o
v -
steelf
7 Filtef

<« How Can PFAS Affect
221 Your Health?

IFOA and PFOS,

H regulators believe this
PFAS-REACH  fugnotnumanheate.
PFAS Research, Education, ldeveloped their own
and Action for Community Health e stricter than EPA's,

7 Avoil

wra PFAS (per- and polyfiuoroalkyl substances) are among the
7 Lo most ubiquitous synthetic chemicals in the world

e Approximately 98 percent of Americans have PFAS in their

bodies. People can be exposed to these chemicals in many
different ways—through the water they drink, the products
they use, the air they breathe, and the food they eat.
During pregnancy, PFAS can pass from the mother to the
fetus through the umbilical cord, and babies can be

at
NIEHS oae)

he process of setting,

Although the science on health effects is still evolving,

scientists are increasingly concerned about low-dose Inot enforceable,
exposures, as they continue to find health effects at lower Bt required to test or
and lower levels. More research is needed on other PFAS Bome protection.

chemicals, in particular ones that companies have
developed to replace PFOA and PFOS. Because peoy
exposed to multiple PFAS from multiple sources, e
researchers are beginning to investigate the effects of .

Why do guidelines vary?
Guideline levels are created when regulators, after
reviewing the science, calculate a level of exposure
below which health effects are not expected to occur.
Regulators consider different types of evidence and
factors when developing guideline levels:

+ Studies linking exposure to PFAS with various

health effects (for instance, effects on the immune

system, liver, or mammary gland development),

« The impact on vulnerable populations such as

infants or pregnant women.

L4 ° exposed through breast milk or formula made with mixtures of PFAS on human health. {3 + How much water people drink in a day.

contaminated water. ol 7 « How much exposure likely comes from drinking
. Scientific studies have linked exposure to PFAS with: L water versus diet and consumer products.
. b . + Molecular studies that show what happens to
Human studies
o PFAS after the chemicals enter the body.
« High cholesterol \

+ Ulcerative colitis Although some variation is expected among the

L] ° [ ] 4 y
. Their strong chemical bonds and unique structures make
them very effective at repelling water and oil even at high

temperatures. These same characteristics also make PFAS
extremely persistent, meaning they don't break down in

the environment. Even more conceming, some PFAS can *Ca

exposed to the chemicals. +Del

Because of their persistence and because exposures are so e EPA’ t | .l: | t PFAS
i ol siensirom o s tool for regulating

health impacts. Most health studies have looked at PFOA

300 PROS, i bwo st ornmonlybound PFAS HoweR? in drinki ng water

new research suggests other types of PFAS have similar
health effects

Animal stud

Learn more: www.pfas-exchange.org

SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health



Sources, Transport. Exposure & Effects of PFASS

TIPS FOR WELL OWNERS (®)_

NS

&),
i <

i

LEARN MORE ABOUT PFAS EXPOSURE THROUGH WATER I

web.uri.edu/steep/resources

I/ IYF /| ¥
<« i Evc P‘
‘A I\ ‘ /]
Sources, Transport, Exposure & Effects of PFA

Ss

UNIVERSITY OF RHODE ISLAND SUPERFUND RESEARCH PROGRAM

" SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health

URI STEEP's website has resources
for a variety of audiences on PFAS,
their health effects, and tips to
minimize exposures




Resources

* PFAS Exchange: www.pfas-exchange.org

* Silent Spring Institute: www.silentspring.org

* MA Breast Cancer Coalition: https://mbcc.org/pfas-fags/

* Northeastern University SSEHRIL: www.pfasproject.com

e STEEP Superfund Research Program: web.uri.edu/steep

 Green Science Policy Institute: www.pfascentral.org

* National PFAS Contamination Coalition: www.pfasproject.net

« NC State University: https://superfund.ncsu.edu/pfas-hub

SILENT SPRING INSTITUTE
Researching the Environment and Women 's Health



http://www.pfas-exchange.org/
http://www.silentspring.org/
https://mbcc.org/pfas-faqs/
http://www.pfasproject.com/
web.uri.edu/steep
http://www.pfascentral.org/
http://www.pfasproject.net/
https://superfund.ncsu.edu/pfas-hub

Thank you!

Laurel Schaider, PhD
Senior Scientist
Silent Spring Institute
schaider@silentspring.org

www.silentspring.org


http://www.silentspring.org/
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