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What are PFAS?

PFOA .
" Man made chemicals
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PFAS vs. PFCs

Perfluorcarbons
* Only carbon and fluorine atoms

FF_FF
» Potential green house gas Perfluorcarbons (also ; " ;
called "PFCs”") gy s
Perfluorinated FFFF
chemicals
IIPFC /) PFAS
> Per- and polyﬂuoroalkyl » Oxygen, hydrogen, sulfur
substances and/or nitrogen atoms in
addition to carbon/fluorine
"PFAS”  PFOA, PFOS, and

thousands more
* PFAS includes >6000
individual chemicals
« PFOA and PFOS are

individual compounds

FFF FF FF
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PFAS properties

= Heat, oll, stain, and water resistant
= Resistant to biodegradation

= Destroyed at high temperatures

= Semi-volatile

= Miscible in water

= Some affinity for organic carbon
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@ \What are PFAS? Uses and history

= Used in coating and waterproofing processes, fire
suppression and to reduce surface tension

@ PFAS properties = Production of PFOA and PFOS phased out

= Current products have different chemical
makeup

= Historical chemicals were found to be persistent

= Historical production created PFAS mixture
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Potential sources for PFAS at mine site
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Potential sources for PFAS at mine site

AFFF primary source

Historic and current use
and training

Photo credit: In-mine study of high-expansion firefighting foam; Chasko, Conti; Derick; Krump; Lazzara, Ph.D. https.//www.cdc.gov/niosh/mining/userfiles/works/pdfs/imsohe.pdf
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Potential sources for PFAS at mine site

AFFF primary source

Historic and current use
and training

Flotation and
electrowinning
chemicals




I
Potential sources for PFAS at mine site

Bio-solids and
f ;JQD) other beneficial

reuse materials
. A

AFFF primary source e

Historic and current use " Q|
1Al i ] §:ﬁ
and training % Q.

Flotation and
electrowinning
chemicals




I
Potential sources for PFAS at mine site

Bio-solids and
S other beneficial
reuse material

AFFF primary source

Historic and current use
and training

Downstream receptors

Flotation and
electrowinning
chemicals




Regulatory and social trends




The Evolution of PFAS Regulation — U.S. and Canada

2016
I EPA released health
advisory levels for
PFOA/PFOS of 70
parts per trillion levels

2018 2021

Agency for Toxic Substances and EPA releases draft scientific
Disease Registry (ATSDR) draft report documents addressing

on PFAS listed potential health effects drinking water health risks
for some additional PFAS compounds for PFOA and PFOS

2018

Guidelines for Canadian
Drinking Water Quality
including health-based
MAC for PFOA and PFOS
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May 2023
Draft state of
May 2019 PFAS report I
Updates to Health
Canadg Soll 2022
I Screehlng Va)Iues for Prohibition of
PFAS is published manufacturing, use,
S0 sale, offer for sale or
Canadian Soil and Groundwater I 'F,Tgittfg?;p?;:?]se}r
salts and precursors

of Environmental and Human Health

Quality Guidelines for the Protection
PFOS is published by CCME I
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Social frends
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Federal contaminated sites with confirmed or suspected PFAS contamination, as of April 2022. Site status (that is, Suspected,
Active, and Closed) applies to the entire site and is not specific to PFAS contamination. Courtesy of the Government of Canada.
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" Driven by community concerns

- Drinking water
- Fish and wildlife consumption

» Potential of bioaccumulation
biomagnification cited in the
Draft State of PFAS Report
(2023)

- Subpopulations that may be
more susceptible

* Pregnant women and
children, indigenous and
northern communities in
Canada, firefighters
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Social frends

Quirks and Quarks

'Forever chemicals' can have far-reaching
consequences, heed more regulation in
Canada, scientists say

'Very significant legislative gap' for PFAS substances, says Environmental Defence's
Muhannad Malas

Courtesy of CBC.ca

Driven by community concerns

— Drinking water
- Fish and wildlife consumption
- Social justice components

Media attention
Environmental groups
Legislative response

Global policy shifts
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Draft State of PFAS Report

" PFAS are persistent and mobile and
have been found in every
environmental form.

DRAFT State of Per- and Polyfluoroalkyl Substances

(PFAS) Report .
’ " PFAS has been detected in blood
and tissues of humans and wildlife.
" PFAS is becoming a priority
Environment and Climate Change Canada WO I’| d Wl d e .

Health Canada

" Canada needs to increase the list of
May 2023 PFAS included in CEPA exclusion list.
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Federal PFAS water regulatory developments

" Guidelines for Canadian Drinking Water

- Maximum acceptable concentration (MAC)
levels for PFOA and PFOS since 2018.

- PFAS is listed as a parameter for which Health
Canada is developing or updating guidelines
and guidance over the next few years.

= Objective for Canadian Drinking Water
Quality Per and Polyfluoroalkyl Substances
published in early 2023.

* Proposed 30 ng/L for the sum of total PFAS.

* Proposed ALARA concentrations (US EPA is
heading in this direction).

* World-wide governments are moving toward

using the lowest level. 18
-
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Soil and Groundwater PFAS Guidelines

= Health Canada Solil Screening
Values for PFAS- updated in 2019

= CCME published Canadian Soil
and Groundwater Quality
Guidelines for the Protection of

Environmental and Human
Health for PFOS in 2021.
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Waste PFAS Guidelines
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Waste is largely
managed by provincial
regulators.

Noted that there are
currently no efforts to

classify and manage
PFAS waste.

Some leachate
management practices
could be impacted by
soil and groundwater
guidelines.

20
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US/Canada actions

" Numerous states have
Implemented their
own PFAS limits in a
variety of media

" Numerous states have
gone above/beyond
health advisory limit
of 70 ppt, in absence
of Federal (US EPA)
Rule

- Regulated areas
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PFAS and Mine Sites

" Numerous states have
Implemented their own PFAS
limits in a variety of media

- Minnesota sampling plan
iIncludes two mining landfills

— lllinois coal mine

lllinois Sues Coal Company for Alleged PFAS Discharge
Violation

Jan. 10, 2022, 4:23 PM D B [ £ Iin 2 2




Remediation and treatment
technologies




~ Challenges in sampling and analyzing for PFAS ® Rinse/equipment blanks
= EeesmENs: are necessary

" Multiple materials
commonly-used in
Investigations may
contain PFAS

" Drinking water methods
- US EPA 533
- US EPA 537.1

" Development of methods
continue

" Analytical testing is more
expensive and taking
longer to receive results

24
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Soil remediation

= Soil treatment techniques
include stabilization and
thermal destruction
(>950 °C)

" In-situ techniques include,
capping, groundwater
cutoff and containment and
activated carbon injection

®| ITRC Remediation Technologies and Methods for PFAS Factsheet 25
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Water treatment: primary tfreatment technologies

LEAD VESSEL
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Waste disposal

" PFAS- not a regulated
hazardous substance

» General waste guidelines- CEPA
Division 8 and Schedule 5.

® |ncineration

" Deep-well injection

" Liability profile




Evaluation and strategies
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What can | do about it¢

To collect
or not to
collect
data?

What will
they
demand
and how
will they

¢ > react? >

Start with hat are
the
guestion:
Could |

have it?
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sen5|tive
receptors?
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Decide what you want

Know where it's going
Know your stakeholders
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Regulatory/remediation strategy

" Potential actions:

- Source control
— Excavation: in-situ or removal
- Water treatment: decision tree

" Regulatory interaction:

— Establish boundaries

- Be deliberate when collecting data
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Key takeaways

A

‘ Decide and
dentify develop
plan
Continued and
focus on evaluate

PFAS




PFAS-related ere Barr has consulted since early 2000s

U.S., Cana

,Virgin
Islands, .

d Europe
Over 700 staff

working on PFAS projects

Over 125 staff

with more than 500 hours on
PFAS projects in the last year




Two decades of PFAS experience

2002
» Assessed air, water, waste 2022
output for main industry * Conducted PFAS
users projects in
* Developed stack sampling 201 Europe
d lytical hods f > Cond d stud
gpo:na ytical methods for * Investigated and addressed 2021 fonML[i]CTDe “S? y
2004 contaminants at multiple sites * Designed / installed full- Coorntrol Acéeuncl:;n
- Developed solute-transport :cn Eastern U.S;c. for gctlv? orl' . scale wat;z;l trea.tmePnl;cAS on PEAS
dels for MN Pollution ormer manufacturing facilities system addressing
moee for public sector client Treatment and
Control Agency and MN P Destruction
Dept of Health to evaluate Technologies
PFAS, still sought by clients
to date

2004-2015 2016 2017 2018

« Worked on * Developed best practices « Worked with multiple * Active projects
various PFAS for sample collection to laboratories to help across the U.S,,
projects for reduce or eliminate reduce or eliminate Canada, and the
manufacturing water-sample-and-blank method blank cross world for industry
and municipal cross contamination contamination and public sector

clients clients
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Thank You




