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Per- and polyfluoroalkyl substances
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PFAS as a Class

1. Extremely persistent

2. Highly mobile — PMT

3. Linked to wide variety of adverse health effects |

Brlef communlcatlon A Section 508-conformant HTML version of this article

is available at httpa/dx doi.org/10.1289/ehp.15099324,

The Madrid Statement on Poly- and
Perfluoroalkyl Substances (PFASs)

hetpeiely. dod. org/ 10, 1 289k, 1509934
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As scientists and other professionals from a variety of disciplines, we d.
arc concerned abourt the production and release into the environ- ¢ Chemosphere
ment of an increasing number of paly- and perfluoroalkyl substances s
(PFASs) for the following reasons: ELSEVIER journal homepage: www.elsevier.com/locate/chemosphere
1. PFASs are man-made and found everywhere. PFASs are highly
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PFAS as a Class

Envi | Science & Technology =
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Individual compounds* articles since 2002"
PFBA (neg) 928
PFPeA [nag) 698
3 PFHA (n=6} 1081
PFHpA (n=7) 1185
PFCAs FNA [neg 1696
PFDA (30 1
(CyFzs=COOH) o 1
PFORA (R-12 1014
&26
PFTed inesa 557
PFBS Ineg) 654
PFSAs PRHS e 1081
0% 3507
(G S SOH) U0
perﬁu?v"o‘al:sy)ladds PTEPA (nes) 3
PFPA PFHOA [n=6) k<]
PFOPA (=8} 3
(CHFM"—PO,HR) FFOPA (=10} »
(04 PFPA Inmieg) 4
CEACE A (nmes) iF]
PFPiAs CB/ACE PFPIA [nm=8) 12
(CoF e —POH-C F. ) CHICH PFAA fneb ) 8
ADONA (CF ~0-C F, ~0~CHFCT,~COOH) 4
GenX IC.F, Lerir ,-coo« %
PFECAs & PFESAS EEA IC,F,~0~C £, =0 ~CF, ~CO0H) 6
(C" 4 -0~ cm‘:mu R) F538 (0 '(d -'O'U SONI 1%
MB\A N, ;R x(u ) %5
134
mm(n u Nﬁn )« 7
PFASs PASF-based %9
substances w‘" l' "V(“ ICH OHI 2%
C.F 1%
Cofann=R) (CaF 11 =50,~R) ulis: m.u wg Mc |om 4
> over 3000 AmPad ONICH X KOl -POM “:
PFASs may PFAA 1008 of othery
have been precursors 42 FTOH [neg R=0H) 106
on the global 6.2 FTOH [ne6 R0} 3
pusriat fiuorotelomer-based 8:2I0H {naBR O a2
substances FIOH et =0H s
CoFann=CH=R) 62 awlx.‘,c n,ol vo.n] 7
¢ 5
voosomw\
polytetrafiuaroethylene (FIFE)
fl ) polyvimyidene fluoride (PVDF)
fuarinated ethylene propylene [FEP)
others perfhsomaony! poymes (PFA)
perfluoropolyethers (PFPEs)

Source: Wang Z, et al., 2017. A never-ending story of per- and polyfluoroalkyl substances (PFASs)? Environ Sci Technol 51(5):2508-2518
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[can release PFAAs as

impurities in products,
industrial waste or
fluoropolymers during incineration) PFCAs
e.g. Teflon e.g. PFOA,
PFNA
PFPEs PFSAs
e.g. PFOS,
PFHxS
PFAS PFAAS
lfully fluorinated/ PFECAs
perfluorinated) & PFESAs
e.g. GenX, ADONA

[can break down

into PFAAS)
fluorotelomer-based
PFAA precursors SubigClFr;gﬁs
[partially fluorinated/ eg.8:
polyfluorinated)
PASF-based
substances

e.g. NEtFOSAA, PAPs

Z, etal., 2017. A never-ending story of per- and polyfluoroalkyl substances (PFASs)? Environ Sci Technol 51(5):2508-2518
https://www.dtsc.ca.gov/SCP/upload/Product-Chemical-Profile-PFAS-Carpets-and-Rugs.PDF
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Health Effects Linked to PFAA Exposure

Summary of ATSDR’s Findings on Health Effects from Perfluoroalkyl Acid Exposure
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Short-chain PFAS Health Concerns

* |Introduced as ‘safer’ alternatives due to their supposed
shorter half-lives in humans

 Found to accumulate in organs, some at concentrations
that are higher than long-chain PFAS?

« Highly persistent, more mobile in the environment and harder
to treat in drinking water than long-chain PFAS?

« Continual exposure - elimination rate may be an
inadequate measure of health threat to humans34

1. PérezF, etal., 2013. Accumulation of perfluoroalkyl substances in human tissues. Environ Int, 59, 354-362.
2. Wang Z, et al., 2015. Hazard assessment of fluorinated alternatives to long-chain perfluoroalkyl acids (PFAAS) and their precursors: Status quo, ongoing
challenges and possible solutions. Environ Int 75:172-179
3. Gomis M, et al., 2018. Comparing the toxic potency in vivo of long-chain perfluoroalkyl acids and fluorinated alternatives. Environ Int 113:1-9.
4. Brendel S., et. al. (2018) Short-chain perfluoroalkyl acids: environmental concerns and a regulatory strategy under Reach. Environ Sci Eur, 30(1): 9
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EPA's Health Advisory is Not Health Protective

* Michigan PFAS Science Advisory Panel estimated blood
serum levels from exposure to 70 ppt PFOA in drinking water?

 Found to be in the range at which health effects are seen
In human studies

e Several states have proposed or adopted drinking water
standards or guidelines stricter that 70 ppt after conducting
their own analysis

* NJ, NY, VT, MI, MN, CA...

1. Michigan PFAS Science Advisory Panel, 2018. Scientific Evidence and Recommendations for Managing PFAS Contamination in Michigan.
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Michigan Moving Forward on PFAS

1. Michigan PFAS Action Response Team (MPART) created - 2017

2. Michigan completes first statewide study of PFAS in water supply -
Feb. 2019

3. Screening levels announced - Feb. 2019

9 ppt PFOA, 8 ppt PFOS, 9 ppt PFNA, 84 ppt PFHXS, and
1,000 ppt PFBS

4. Will establish maximum contaminant levels (MCLSs) by Oct. 2019

the state “can no longer wait for the Trump administration to act” on the
Issue — Governor Whitmer
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National UCMR3 vs. Michigan Testing
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National UCMR3 vs. Michigan Testing
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CA PFAS Contamination - UCMRS3

« 133 samples above reporting limits
« 28 PWS, 98 zip codes affected
« ~ 3.5 million people

Total PFAS
(ppt)
21-50
50-54
54 - 98
98 - 106
106 — 225
225 -266
266 — 267
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https://www.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-rule#3
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Potential PFAS Contamination in CA
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https://lwww.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-rule#3
Hu XC, et al., 2016. Detection of PFASs in US drinking water linked to industrial sites, military fire training areas, and waste water treatment
plants. Env Sci and Tech Letters 3(10):344-350
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NRDC'’s PFAS Report for Michigan

Includes:

1. Most critical health effects associated with PFAS exposure

2. The risk of additive/synergistic effects and the need for a class-
based approach to regulating PFAS

3. An analysis of existing or proposed standards and advisories

4. Review of detection and treatment technologies available

5. Recommendations on monitoring and drinking water standards

Blog: https://www.nrdc.org/experts/anna-reade/michigan-should-set-precedent-setting-pfas-water-standards

Report: https://www.nrdc.org/resources/michigan-pfas-2019-scientific-and-policy-assessment-addressing-pfas-
chemicals-drinking
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https://www.nrdc.org/resources/michigan-pfas-2019-scientific-and-policy-assessment-addressing-pfas-chemicals-drinking
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NRDC’s Recommendations

1. Comprehensive monitoring

2. Maximum contaminant level goal (MCLG) of zero for total
PFAS

3. Immediately set a combined maximum contaminant level
(MCL) of 2 ppt for PFOA, PFOS, PFNA, PFHxS and 5 ppt for
GenX

4. Within the near future, set a Treatment Technigue standard
for total PFAS of reverse osmosis or equivalent
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