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PresidentandSenior RemediationcSpecialistwvithn lvey: finternational Inc.

Environmental Rrofessional with >335 yearsof internationaliRemediationcexperience.
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PFAS

PER- AND POLY-FLUOROALKYL SUBSTANCES

«OUPONT>

MOVIE DARK WAITERS (2019))

Dark Waters is a 2010 Ameiicanlegal thriller film
directed by Todlt Haynesand written by Marfio Conrea
and MatthevMichaéMatthew

The story dramatize dawyerRobettBilbtl's cascagamst
the chemical manufaciringcorpotation DuiRont after
they contaminaiéda towm with unreguladéed PRAS
chemicéds
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It stanret! Matk Ruiftdd as Bilott, alomg with Anne
HalthawayTim Ralibims,Bill Camy Victor Gather Mare
Wimnn mghanWilliarmJackson and Bill Puillmarn
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https://en.wikipedia.org/wiki/DuPont

WHAT WAS THE FIRST FOREVER CHEMICAIL

OF GLOBAIL CONCI
BEFORE PFAS 7772
JichedpbearyiENahEhantEne D D I
Cl Cl Cl DDT can affect the nervous system and liver, with symptoms_including

tremors, nausea, and irritation from acute exposure, and potentially more
severe effects like seizures at high doses. Long-term and high-dose
exposure has been linked to chronic effects on the nervous, liver, kidney,
and immune systems, as well as reproductive issues like sterility and birth
defects in animals.
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AUDIENCE
WHICH COUNTRIES
GLOBALLY
ARE AWARE OF
PFAS
AND HAVE
REGULATIONS

A Canada

A United! Statess
A India $¢

A Zimbabwe: @
A Australiaa

A Russia

A Indanesize §¢
A Iceland

A Brazil §§

A Argentinaa 3@

A UnitediKihngdoom
A Kuwaitt

A Afghanistann $§
A Antarcticas
A Monico

A Singapore:



IN THE SIMPLEST MOLECULAR TERMS
WHAT IS APFAS - AUDIENCE ? =
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Perfluorooctane sulfonate (PFOS) \

QECD's 2021 DefimtionrODAA Per- and Palifllocoalkiih\Sibstaneece (PFAS) Is:

Any fluorinated substance that contains at least one fully fluorinated methyl (-CF3) or methylene (-CF2) cartham atom.
This means a carbon atom bonded to three (3) or two (2) other fluorine (F) atoms, respectively, with no other atoms
like hydrogen, chlorine, bromine, or iodine attached. This broad definition includes thousands of different chemicals.

% Core Requinementt: A PFAS must have a perfluorinated methyl (-CF3) or methylene (-CF2) group;

%+ Chemicall Structtuees: A fluorinated substance with at least one (1) carbon atom bonded to three (3) or two (2)
fluorines (F), without other halogens or hydrogen;

%+ Purmpaese: of the definitionn: This definition was developed to provide a coherent and consistent way to identify PFAS
across different compounds for risk management and regulatory purposes.
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SO HOW MANY PFAS COMPOUNDS ARE THERE 2 s L =7

USEPA Compillox: database:listssapproximately:ly 14,735 unique:PFAS chemicalsis
EurepeamChemicals Agency:(ECHA)/S prapesing ia restrictionconover over 12,000 PFAS.
USGS indicates:thedotal-number of PFAS/ compoundsrisis is over 12,000.
~7 millioon repnesentssthe«wast:chemical space thatfits the general OECD=definitiomition.
The actuaiinumbbe obé@umeteiativ yociuntac ed ywideli dieite clett PleAISPIE A ch rsmalies maller, withh
varioussregulatoryrlists: typically-tiackinglan g a few thousamdd specificccompoundsis.
Glaoballyyyouwwilififthestintatest betineien-80080t0/tMilliohilion

OECD 2021 definitionn has leditostheddentificationcof approximatelytely 24 milliom distinet PFASSmolecules: s
in the: CAS: (Alange«chemical database).c).
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What O0s
Globally

The Warnldils&sConteading WWithth PFAS RemediationranddDeeantamimatianon
For Many Reasaensslhcludingig:

ProtecttHuman-Héalth/Anch Environmentahtal Risk: A> Regulations.
ComplyyWithrLocal-Regulations(Environmental &Health Risk)Risk) - Prohibition8ans,“Guidelinés STonStandards.
Response: TooWorker Healtht & Safety iCancemsns - Some-Fire/lnions Are/Driving AFERDecontamination.
Legall Liability Managementnt - Proactive Remediation/Decontamidelpditigate. Costs'+Avdedjativdublicity.
Tighteningdnsurance: Priessuse re - Banning or restricting-coverage due to-high finaneialrisk/associated/withwav
Stakeholder+Public Pressureses - Gocial Licengmiblic/community-awareness/of PFAS contaminationsleading to
pressure o government/privatesentities/toinvestigate and remediation sites toprotectpublichealth and local res
ManufacturerSupply! ChainiRressureire - They-are/phasing out PEAS options tomew s&fEAINqgroducts.
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Globall PFAS Snapshott

Malang, Denpasar >
Timor:Leste
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West Africa:
P Guinea, Sierra
ILeone, Liberia,
Niger

Central Africa:
Democratic Republic of
Congo, Gabon, Central

Republic

Major water bodies such as: Nile,
Congo, Niger, Vaal, Olifants river,
Lake Victoria, Lake Tanganyika,
etc, should be prioritised for
PFAS monitoring due to their
importance for drinking water,
agriculture and biodiversity

North Africa:
Algeria, Morocco, Tunisia,
Egypt, Libya

East Africa:
Somalia, Ethiopia, South|
Sudan

Southern Africa:
Mozambique, Zambia,
Zimbabwe

PFAS HOTSPOTS IN CANADA
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PFASN USA 71 to 95 million peaple in the Lower 48 states >20% of the
CONTAMINATION countny's popuilation may rely on groumtiwater that contains
FACTS detectalbleoncentrdton®f PREAS in their drinkingwatersupplies
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HOWMANNM PFRAS. EAMMNABORATORIESIES DETECT 777

Environmentah! laboeratoriess can detectt anywhere: franm a few
dozem to ovenr a hundred! specificc PFAS compoundss
standard! targeted! analysiss methods;, withh some:
techniquess capable: of screening; for ovenr 10,000

% USERMethab371: Candetectl 8spedificPFASanalytedn drinkimgwatter

% USEPAMethab33 Tanget25PREAScompoundsn drlnlmmg;wamr,mcludimg;
mamnyshort-chainvarieties

% USERAMIgthed16338 Quaniiiies40 target PRASanalyte
drinkingwatemaitrices soil, sedimentandwasteveaier

%+ NomTargetedAnallysis For a broatte understandin of SO
andlysismetinatisusing high-resalutionacoutatemass (His W 47
are usedl Thesecadvaneedechniguesan engbicthe li"”l\lm—*ul i
over10000PFAScompoundsn a singleandlysss
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- To Detect The More

FocuOA-Rrecision,AcguraeyiDetection/idmitSyse OfiCarhoniSpikediStandards and- AINQEsRepaYE gual!



SIGNIFICANT
HUMAN HEALTH
PFAS EXPOSURE
IMPACTS

High certainty
—————— Lower certainty

Developmental effects
affecting the unborn child

Delayed mammary gland
development

Thyroid disease

/Increased cholesterol IeVe|s\

Breast cancer e (.

Reduced response
to vaccines

Kidney cancer

Lower birth weight

Liver damage '

Obesity

Early puberty onset

Inflammatory
bowel disease
(ulcerative colitis)

Testicular cancer

Increased miscarriage risk
(i.e. pregnancy loss)

Increased time to pregnancy

Low sperm count and mobility

Pregnancy induced
hypertension/pre-eclampsia
(increased blood pressure)



PFAS Total Population Serum Concentrations - Geometric Mean
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In general population, where this is no specific source of PFAS contamination, and
PFAA concentrations in drinking water and serum are in the typical fbackgroundo
range, the primary sources of PFAS appear to be food and food packaging, and
consumer products (particularly nonpolymer aftermarket treatments and coatings).

In communities near sources of PFAS contamination, exposures are higher than in
general population resulting from ingestion of contaminated drinking water,
consumption of fish from contaminated waters.

As PFAS concentrations in_drinking water increase, the contribution of drinking
water to the total body burden increases and typically dominates an intvdliavsi

exposure.

Finally, occupational exposures to workers (for example, in fluoropolymer
manufacturing facilities, fire fighting) can be higher than exposures from
environmental media. -~ INTERSTATE

Center for Disease Control & Prevention - Using Data From National Health & Nutrition Examinations Survey |TRC
Found PFAS in Blood of 98% of Americans! + AOLVINO +
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ULTRA SHORICHAIN PFAS

ltrashort-chain Short-chain Long-chain
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S ? ; : ; ; 7.2 (TFA)) curre_ntly getting
T : 3 } : 13 | huge attention In Europe
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Ultrashort-chain Short-chain Long-chain
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HAVE A
A Very persistent and very mobileRvMa new regulatory paradigm) PROBLEM !!!
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ADifficult to r esooptived Mirae ad amewndn tmied rhaold so

A Analysis: requires specialized chromatography columns and ionization methods

Reference: Dr. lan Cousins
Department of Environmental Science
Stockholm University, Sweden



