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A What are PFAS?
&

* Human-made and highly fluorinated
substances LONG-CHAIN

* Hydrogen atoms replaced by fluorine
atoms (carbon-fluorine bonds)

e Compounds that are more stable and
unlikely to react or degrade in the
environment

 Removal from drinking water is SHORT-CHAIN
difficult (high persistence and
solubility)

e Bioaccumulation



® CLASS
PFAS family @ SUBCLASS

@ PFAS COMPOUND

PFCA (carboxylic) el PFOA (C8) / PFBA (C4)
PFSA (sulfonic) _ PFOS (C8) / PFBS (C4)
PFAA
(perfluoroalky
acids)
PFPA/PFPIA (phosphonic) PFHxPA (C6) / PFBPA (C4)
PFECA & PFESA
(perfluoroether carboxylic and ADONA (C7) / GEN X (C6)
sulfonic acid)

PASF (sulfonyl fluoride) MeFOSA (C9) / EtFOSA (C10)
PFAA

(precu rsors)

vl

FIuoroteIomer-based substances



@ Impact of PFAS substances in Quebec, Canada

* Presence and occurrence
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é Potential sources of PFAS in the Greater Montreal Area

o
* Domestic activities 5@%
« Wastewater Clothing
AFEF Paints %
 Landfill leachate % %
Personal care products Beauty products

* Aqueous fire-fighting foam (AFFF):
What abOUt Canada? Non-stick coating P FAS

Photography

¢ Accidents: Lac-Mégantic, Quebec & HH( P”t_ y

Food containers

¢+ Airports: Contamination of sites close

Stain-resistant

to the airports of Toronto and furniture Food wrapping
Hamilton, ON ol

Source: https://news.sundanceusa.com/news/what-you-need-to-
know-about-pfas-in-packaging (Adapted figure) 5



A Impacts of PFAS substances in source and treated water

Research objectives

* Monitoring of PFAS substances and
micropollutants in the Greater Montreal Area

¢ Occurrence of different compounds
¢+ Characteristics

¢ Trends

 Compare measured concentrations to the
recommendations and objectives of Health
Canada and USEPA

Health Santé
Canada Canada




Sampling sites and methods
=

* Sampling of 15 water treatment plants in the Greater Montreal Area:
e Saint-Lawrence river (n=8)
 Ottawa river (Des Prairies and Mille-iles rivers) (n=4)
e L’Assomption river (n=3)

* During the summer, 1 urban stream was sampled (may and august)

* Objective = Monitoring PFAS concentrations at a site that is
potentially impacted by airport runoff

* Samples per site:

Sample 1 PFAS (dissolved + particular)

Sample 2 PFAS (dissolved)




é Method
=

* Sampling : 1 week per season (winter and spring
completed), awaiting summer results, autumn sampling
next week

* Parameters measured during sampling :
¢ pH
¢ Temperature
¢ Turbidity
¢+ UV Absorbance

* Parameters measured in the lab :

¢ TOC
 Samples stored at 4 °C

* Avoid contact with Teflon®, waterproof clothing (GoreTex®
or Tyvek®) and other products that might contain PFAS




A Objectives and regulations
=

Verification of our preliminary data

* Objective for Canadian Drinking Water Quality Per- and
Polyfluoroalkyl Substances (Health Canada):

¢ Sum of 29 PFAS compounds < 30 ng/L

 USEPA:
¢ PFOS <4 ng/L
¢ PFOA <4 ng/L
+ PFNA < 10 ng/L
¢ PFHxS <9 ng/L
¢ PFBS < 2000 ng/L
¢ GenX <10 ng/L

I*I Hea®h  Santé

Objective for Canadian Drinking Water Quality

Per- and Polyfluoroalkyl Substances

Objective for Public Consuliation
Consultation Period ends April 12, 2023

Canada

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 141 and 142

[EPA-HQ-OW-2022-0114; FRL 8543-01—
ow]

RIN 2040-AG18

PFAS National Primary Drinking Water
Regulation Rulemaking

AGENCY: Environmental Protection
Agency (EPA).

ACTION: Preliminary regulatory
determination and proposed rule;
request for public comment; notice of
public hearing.




A Results
=

Concentration [ng/L]

Average concentration (n=2) of PFAS for the 15 water treatment plants

-0.52 +0.30
Sum of 29
compounds (Health
Canada) < 30 ng/L
+0.98
] RAW WATER
] TREATED WATER
-0.14 +0.28
+0.52
' . NM: Not measured
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A Results
&

Concentration [ng/L]
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Occurrence of all PFAS according to their type of carbon chain — Spring 2023
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A\ Results and trends
Short and long-chain PFAS

 75% of the measured PFAS are
short-chain, while 25% are long-
chain

e Other studies (zhao et al., 2016) follow
this trend: 88% of PFAS in water are
short-chain

* Short-chain PFAS are highly soluble

N\ Short-chain PEAS  Weak adsorption potential

NA NN Long-chain PFAS
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A Results: Urban stream
=

25 5:1:2 ETB Sum of 29 PFAS compounds (Health
> 6 2 FTS Canada) = 115.30 ng/L > 30 ng/L

20 6 2 FTAB PFPeA
= PFHXA PFOS > 4 ng/L
2. —> PFOA > 4 ng/L
S PENA < 10 ng/L
E PFHXS > 9 ng/L
=
g 10 PFBA PFBS < 2000 ng/L
E PFECHS GenX < 10 ng/L

0 | I _I

@ & PP
Nﬁ} ‘:?/f'l.. ‘:?k ‘:,H 6},"(“%?&&
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A Conclusions
=

* All water treatment plants meet the objectives proposed by Health Canada
and the USEPA recommendations

 Among the drinking water sources monitored in this study, the highest
concentrations are found in the St. Lawrence River

* There are "local" sources of PFAS contamination

* The significant PFAS concentrations measured in the water of the urban
stream are probably the result of runoff from the airport

* Predominance of short-chain over long chain PFAS

* Next steps: Autumn sampling campaign, micropollutant results and analysis
in all four seasons

14



CRSNG
NSERC

Montréal &3
]

M1 II ..WHM ﬂinlﬂ- ® veoua
_l_l_l. ILm T T

HHZIE vmmremmiar o T =0 lona‘ueuil

IEIHE iln

H urar iy ' '
FTE [ EEItEE !M”" | & Repentigny

-
(}M”T ouir

m le

I|I_'1__|_":" 3 ,-.-.-4-;.._ '-';:-;L'Lf-ﬂ-_n..i <
V - RS

2 s T —— — ’,;.-,-4&'-"'

Joliette
CHAIRE ; AN | ; ; B ' ASSOMPTION
INDUSTRIELLE Contact information: ignacio-martin.ceballos@polymtl.ca ig; LASSOMPTION
K EN EAU POTABLE T ——

sarah.dorner@polymtl.ca



References
&

Dalahmeh, S., et al. (2018). "Per- and polyfluoroalkyl substances (PFASs) in water, soil and plants in wetlands and agricultural areas in Kampala, Uganda." Sci Total Environ 631-632: 660-667.

Zhao, P., et al. (2016). "Short- and long-chain perfluoroalkyl substances in the water, suspended particulate matter, and surface sediment of a turbid river." Science of The Total Environment 568: 57-65.

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." Environment International 75: 172-179.
Sana, T., et al. (2023). "Behavioural, developmental and reproductive toxicological impacts of perfluorobutanoic acid (PFBA) in Caenorhabditis elegans." Environmental Challenges 10: 100662.

Crone, B. C., et al. (2019). "Occurrence of Per- and Polyfluoroalkyl Substances (PFAS) in Source Water and Their Treatment in Drinking Water." Crit Rev Environ Sci Technol 49(24): 2359-2396.

Sun, M., et al. (2016). "Legacy and Emerging Perfluoroalkyl Substances Are Important Drinking Water Contaminants in the Cape Fear River Watershed of North Carolina." Environmental Science & Technology Letters 3(12): 415-419.

Brendel, S., et al. (2018). "Short-chain perfluoroalkyl acids: environmental concerns and a regulatory strategy under REACH." Environmental Sciences Europe 30(1): 9.

Buck, R. C., et al. (2021). "Identification and classification of commercially relevant per- and poly-fluoroalkyl substances (PFAS)." Integrated Environmental Assessment and Management 17(5): 1045-1055.

Interstate Technology & Regulatory Council (2022). Per- and Polyfluoroalkyl Substances Technical and Regulatory Guidance. Washington, DC.

Santé Canada (2018). "Recommandations pour la qualité de I'eau potable au Canada : document technique — L'acide perfluorooctanoique (APFO)."

Santé Canada (2018). Recommandations pour la qualité de I'eau potable au Canada, Document technique: Le sulfonate de perfluorooctane(SPFO).

Santé Canada (2019). "Parlons d'eau : Sommaire des valeurs de I'eau potable pour le SPFO, I'APFO et les autres SPFA." from https://www.canada.ca/fr/services/sante/publications/vie-saine/valeurs-preliminaires-substances-perfluoroalkyliques-leau-potable.html.

Santé Canada (2023). "Objectif proposé pour la qualité de I'eau potable au Canada pour les substances perfluoroalkylées et polyfluoroalkylées ". from https://www.canada.ca/content/dam/hc-sc/documents/programs/consultation-draft-objective-per-polyfluoroalkyl-substances-canadian-drinking-
water/overview/apercu.pdf.

USEPA (2006). "2010/15 PFOA Stewardship Program: Guidance on Reporting Emissions and Product Content."

USEPA (2023). "Per- and Polyfluoroalkyl Substances (PFAS): Proposed PFAS National Primary Drinking Water Regulation."

USEPA (2023). "PFAS National Primary Drinking Water Regulation Rulemaking." from https://www.govinfo.gov/content/pkg/FR-2023-03-29/pdf/2023-06234.pdf.

Munoz, G., et al. (2023). "Target and nontarget screening of PFAS in drinking water for a large-scale survey of urban and rural communities in Québec, Canada." Water Research 233.

Picard, J.-C., et al. (2021). "Longitudinal and vertical variations of waterborne emerging contaminants in the St. Lawrence Estuary and Gulf during winter conditions." Science of The Total Environment 777: 146073.

D’Agostino, L. A. and S. A. Mabury (2017). "Certain Perfluoroalkyl and Polyfluoroalkyl Substances Associated with Aqueous Film Forming Foam Are Widespread in Canadian Surface Waters." Environmental Science & Technology 51(23): 13603-13613.

de Solla, S. R., et al. (2012). "Highly elevated levels of perfluorooctane sulfonate and other perfluorinated acids found in biota and surface water downstream of an international airport, Hamilton, Ontario, Canada." Environment International 39(1): 19-26.
Guerra, P., et al. (2014). "Parameters affecting the formation of perfluoroalkyl acids during wastewater treatment." Journal of Hazardous Materials 272: 148-154.

Hamid, H. and L. Li (2016). "Role of wastewater treatment plant in environmental cycling of poly- and perfluoroalkyl substances." Ecocycles 2(2): 43-53.

Ministry of Environment and Food of Denmark (2018). Risk assessment of fluorinated substances in cosmetic products (Survey of chemical substances in consumer products No. 169). Kingdom of Denmark, The Danish Environmental Protection Agency.
Moody, C. A., et al. (2002). "Monitoring Perfluorinated Surfactants in Biota and Surface Water Samples Following an Accidental Release of Fire-Fighting Foam into Etobicoke Creek." Environmental Science & Technology 36(4): 545-551.

Schellenberger, S., et al. (2022). "An Outdoor Aging Study to Investigate the Release of Per- And Polyfluoroalkyl Substances (PFAS) from Functional Textiles." Environmental Science & Technology 56(6): 3471-3479.

Schlummer, M., et al. (2015). "Emission of perfluoroalkyl carboxylic acids (PFCA) from heated surfaces made of polytetrafluoroethylene (PTFE) applied in food contact materials and consumer products." Chemosphere 129: 46-53.

Schwartz-Narbonne, H., et al. (2023). "Per- and Polyfluoroalkyl Substances in Canadian Fast Food Packaging." Environmental Science & Technology Letters 10(4): 343-349.

Sun, H., et al. (2012). "Perfluoroalkyl compounds in municipal WWTPs in Tianjin, China—concentrations, distribution and mass flow." Environmental Science and Pollution Research 19(5): 1405-1415.

16



	Slide Number 1
	What are PFAS?
	PFAS family
	Impact of PFAS substances in Quebec, Canada
	Potential sources of PFAS in the Greater Montreal Area
	Impacts of PFAS substances in source and treated water
	Sampling sites and methods
	Method		
	Objectives and regulations
	Results
	Results
	Results and trends
	Results: Urban stream
	Conclusions		
	Slide Number 15
	References

