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O P P Some Questions We Have
T AN NA
PFOA - perfiuorooctanoic acd ! ' * Where did PFAS come from?
| . > T . * How many PFAS compounds are there?
'\ / "\ / ‘\ / ’\ / — * Why are PFAS a health concern?
\f/ N \f\/ \f\/ 50, S o * Where are they found?
== N « Where is the state of science primarily
erfluorooctanesulonc acid : = ,"‘:t':. ‘ ~ 2% focused?

 Where is the state of regulatory
development primarily focused?

« How do the presence of PFAS affect our
Clients?

* What happens when PFOA and PFOS
are declared “Hazardous Substances”
under CERCLA?

* What does a PFAS Due Diligence project
look like?

* What are PFAS deal strategies available
today?
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History
and Use

(GOETEX EXPLOREIECHNOLOGIES  FINDRROODCTS EXPERIENCE MORE CARE'S. SUBBORT

WATERPROOF YWABKETS. WINBPROOF JACKETSH
BREATHABWERJACGKETS AND MORE

GORE®STEX OUTERWEAR

History and Use of Per- and Polyfluoroalkyl Substances (PFAS) continued

Table 2-1. Discovery and manufacturing history of select PFAS
PFAS' Development Time Period

REEEENN REZTTSN RSN RSN RIS REN E EC | WOLVERINE STORED PFAS CHEMICALS OUTSIDE
PTFE Invented = Non-Stick Waterproof i T WThmaE R, P
Coatings Fabrics RS SR

Initial Stain & Firefighting
Production Water foam
Resistant
Products

PFOA Initial Protective
Production Coatings

~_ % [ Former indoor Scotchgard
K ” e storage areas
.,,3(;5??-\,

- A “ e W
=l 5 B 2
N B s Sl &
LY == Outdoor

;i = ‘i‘;c\%
Initial Architectural Resins __ 3 //i-. b

Production N . w%

Wastewater
Treatment Plant

\.

gard
(1981)

= | storage areas

£ SN R
Initial Firefighting Foams Predominant form TMW-101 November2017 | a e ai

2 Total PFAS: 532,000 ppt <
Production of firefighting foam epioaiyiie - ,_i o ‘
Dominant FlUOfO‘ EPA health advisory level: 70 ppt | ' = ’ . ‘\ : X
Process’ telomerization

(shorter chain ECF)
Pre-Invention of Chemistry / Initial Chemical Synthesis /
Production

Commercial Products Introduced
Notes:

and Used
1. This table includes fluoropolymers, PFAAs, and fluorotelomers. PTFE (polytetrafiuoroethylene) is a fluoropolymer.
PFOS, PFOA, and PFNA (perfluorononanoic acid) are PFAAs.
2. Refer to Section 3.4.
3. The dominant manufacturing process is shown in the table; note, however, that ECF and fluorotelomerization have
both been, and continue to be, used for the production of select PFAS.

Sources: Prevedouros et al. 2006; Concawe 2016; Chemours 2017; Gore-Tex 2017; US Naval Research Academy 2017
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History
and Use

Tragedy Drives Innovation — Aqueous Film Forming Foam
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wiiy | PFAS-Exposure Related Health Concerns began in 1960s

1947: PFAS
production
begins at 3M
plantin MN

PTFE
{Teflon)
invented

mmmmmmmmm

PTFE-based waterproof fabrics
PFNA & fluorotelomers begin to
be produced

PFOS & PFOA begin Lo be PFOA-based
produced PTFE-based non- protective
¢, stick coatings produced coatings

?(K)/F 8% SO 1962: DuPont raisks concerns

FYPEF e re: health risks of PFAS in
internal document
FFFFFF O ,

R A M

FFFFIFFf

w ¢ DUPUNT' ‘t Chemours- S SOLVAY

1978: Unpublished study
shows adverse effacts of
PFOA in monkeys

PFOS-based stain &
water resistant
products

in serum of workers

1980: PFAS detected

PFOS-based fire
fighting foam

2006: EPA invites 8 major companies
to phase out PFOA by 2015 {95%
reduction by 2010)

1987: PFOA causes
cancer in rat study

2000-2002: DuPont begins producing PFOA
at Chemours facility in Fayetteville, NC

1998: Samples from U.S.

blood donors shown to
contain PFAS
1993: 3M begins to monitor 2012; Immune system
PFOA in workers effacts related to PFAS
reported in children

Graphics courtesy of Canada PFAS Presentation, Jan 2022

M

et

PFOS and/or PFOA
— Testicular cancer
— Kidney cancer
— Ulcerative colitis
— High cholesterol
— Pregnancy-induced
hypertension
— Thyroid disruption
— Hormonal changes

— Liver malfunction
— Obesity

PFAS: Multi-System Toxicants

Wide Range of Health Effects of PFAS

y"

canc!

Modified from ATSDR, 2018

— Immunotoxicity, incl.
interference with child
and adult vaccine
response

— Lower birth weight
and size

— ?elayed puberty,

ecreased fertility,
early menopause

— Reduced testosterone

— Prostate cancer

— Ovarian cancer

pferracon sTINSON
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Conceptual
Site Model

Drinking water

Soil and water at
or near waste
sites

Fire
extinguishing
foam

Manufacturing or
chemical
production
facilities that
produce or use
PFAS

Food

Food
packaging

Household
products and
dust

Personal care
products

Biosolids

s ferracon sSTINSON

Where Are
PFAS Found?
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Conceptual
Site Model

PFAS TREATED
P FAS ‘ C le PRAS TRRAYED MaThRIA FOOD PACKAGING
(such as oerasol, fabric protectors, stoin 2
tant o i s/shoes) {such os greose-resistant

poper products)

RESIDENTIAL HOMES

LANDFILL

m‘l-.“‘I’IIIC FARMLAND

Wastewater direct

discharge to stream

GROUNDWATER

Source: ITRC

pferracon sTINSON
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e Where is PFAS Contamination Found?
Sites with PFAS Contamination

% possible PFAS  Est. Sites PFAS
contamination contamination
NPL: Superfund 2.000 20-30% 500

RCRA Corrective Action 4 000 20-30% 1.000
RCRA UST 140,000 3-2% 5,600
DOD 6,400 65-70% 4288
DOE 5,000 10-15% 600
Civilian Agencies 3,000 25-30% 810
State Sites 120,000 5-10% 8,400
Chemical Mfg Sites 2,000 30-35% 660
Manufacturing Sites 280,000 2-10% 19.600
POTWs 10 MGD+ 500 70-60% 375
POTWs <10 MGD 15,000 30-40% 5,250
Landfills 7,000 40-50% 3,150
Airports 500 375
Airports: Regional 1,000 -4C 350
Other 20,000 2-10% 3,500
Total 636,400 9% 54,458
Source: EBI PFAS site model 2019

Site Category Sites

jferracon STINSON Explore with us



wma  F@Cilities with PFAS Production, Use or Pass

Site Model

Throughs

Environmental
Science ™ LOVAL SOCIETY

OF CHEMISTRY
Processes & Impacts -

View Article Online
View Journal | View Issue

An overview of the uses of per- and polyfluoroalkyl
substances (PFAS)+

Juliane Glige, @ ** Martin Scheringer, @2 lan T. Cousins, @ ® Jamie C. DeWitt,
Gretta Goh;:lenm.an,d Dorte Her;ke,'@'alr Rainer Lohmann,@g Carla A. Ng,@h
Xenia Trier' and Zhanyun Wang’

| W) Check for updates |

Cite this: Environ. 5ci.; Processes
Impacts, 2020, 22, 2345

- e\ @ Military Sites "
> @® Major Airports (FAA Part 139)
@® Wastewater Treatment Plants
@ Industrial Facilities

Per- and polyfluoroalkyl substances (PFAS) are of concern because of their high persistence (or that of their
degradation products) and their impacts on human and environmental health that are known or can be
deduced from some well-studied PFAS. Currently, many different PFAS lon the order of several
thousands) are used in a wide range of applications, and there is no comprehensive source of
information on the many individual substances and their functions in different applications. Here we
provide a broad owverview of many use categories where PFAS have been employed and for which
function; we also specify which PFAS have been used and discuss the magnitude of the uses. Despite
being non-exhaustive, our study clearly demanstraﬁs that PEAS are used in alm QT all industry branches
and many consu oducts. In total Quore than 200 use categories and subcategories identified
for more than 1400 individual PFAS. In additiop>to well-known categories such as textile impregnation,
fire-fighting foam, and electroplating, the identified use categories also include many categories not
described in the scientific literature, including PFAS in ammunition, climbing ropes, guitar strings, artificial

il _cany o eat=Ta s W buse o S = Hatatdl by £y s L ard feve i

Received 2nd July 2020
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Remediation

Where is the state of science focused?

Lab Methods
= EPA Method 1633

= Battelle "PFAS Fingerprint” Forensic Source Differentiation

Toxicity

= EPA continues to assess and publish tox values

Remediation

= |ots of intense focus on destruction; not simply media
transference




Profile and Concentration Distributions
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Where is the state of science focused?

Analytical Methods
Ecotaxicity of for Total n Concentration

Mixtures BE o Technologies

Remediation

Creation of AFFF
Reference Material

Ecotaxicity of
PFAS-Free AFFF

Alternative

QSEHDP RESEARCH PROJECTS Formulations for
PFAS-Free AFFF

Ecotoxdcity in the AFFF Impacted Analytical and
Marine Concrete and Emvironmental
Enmvironment Asphalt Sampling Methods

Destructive
Treatment
Processes

Ecotaxicity & Risk Stormwater
in Avian Species Management

In Situ & Ex Situ
Groundwater
Remediation

Transformation in
Soil and Fate and Transport
Groundwater

Current research
and demonstration

Multilab Method Passive Sampling
Validation Methadologies

PFASImpacted
Material Treatment

Co-Oocuring Ecorisk/Assessing Analytical Methods | Amendments for In PFAS-Free Fire PFAS Free

In Situ Ecological Risk Self-Assembil .
Grounn . Chemicals in Remediation CMr:fle:zatlsnn to Assess Leaching | Situ Groundwater Suppressant Firefighting Agents Behavior olmPF:S ro e CtS a re re I a te d
e ation Groundwater Effectivenass and Mobility Remediation Enhancements Pedormance p J

Thermal
PFAS-Free PFAS Free Analytical and | Forensic Methods Thermal PFAS Free Thermal t P F AS t t t
2016 Degradation of l I I
Agqueous Film Agqueous Film Emvironmental for Source Tracking Destructive Pot raﬁc o n Firefighting Agents Destructive o re a e n
- Forming Foam Forming Foam Sampling Methods and Allocation Technologies Y Testing Processes

Munitions

201 - 2016 2017 2018 2019 2020 2021 2022 2023

Sub-Mi
Thermally- lon Exchange & N ::d"
2015 Enhanced Low E: o
FAGs Regarding F':rs:l:sle Emr;ﬁ’ Activated Carbon & PFASImpacted Ex Situ Thermal PFASImpacted PFASImpacted
Ca i Material Treat it tment Material tment | Material tment
PFAS at DoD Sites | Oxidation Followed | Discharge Plasma LD ALl s res al Treatmen rial Trea

Membrane Filter

by PET Pracess -

2016

Life Cycle

Characterization of Mobile Lab-Based
“: NﬂlLlT’e ;r:’ Comparison of Ex Real?nme e Monitoring and Monitoring and Monitoring and Monitoring and
Extent of PFAS at Situ Treatment Anatytical Methocds Characterization Characterization Characterization Characterization

Sies Technologies

Source Zone
Treatrment In Situ Treatment In Situ Treatment In Situ Treatment In Situ Treatment
Technology (D-FAS)

Demonstration of Demonstration of Demonstration of
Ex Situ Chemical

QESTCP Demunstration Projects PFAS Free PEAS Free Eeduction PEAS Free
Formulations Formulations Formulations

Firefighting Manofitration and
Systems Claaning Plasma

. Analytical and Sam)
Treatment Ecatesicity i S PRAS-Free AFFF
- Characterization Methods

sferracon STINSON Explore with us



Where is the federal regulatory
framework focused?

Addressing PFAS in the Environment
AGENCY: Environmental Protection
Agency (EPA).

o m ACTION: Advance notice of proposed
rulemaking (ANPRM).

Pending
Legislation

Usited Seaves
Erronmortsl Frotectios
Agency

SUMMARY: The Environmental Protection
Agency (EPA or the Agency) is seeking
o ublic input and data to assist in the
PFAS Strategic Roadmap: Ennsideraﬂion of potential development
EPA’s Commitments to Action of future regulations pertaining to per-
2021-2024 and polyfluoroalkyl substances (PFAS)
under the Comprehensive
Environmental Response,
Compensation, and Liability Act
(CERCLA or Superfund). The Agency is
seeking input and data regarding
potential future hazardous substance
designation under CERCLA of: Seven
PFAS, besides perfluorooctanoic acid
(PFOA) and perfluorooctanesulfonic
acid (PFOS), and their salts and
structural isomers, or some subset
thereof; precursors (a precursor is a
chemical that is transformed into
another compound through the course
of a degradation process) to PFOA,
PFOS, and seven other PFAS: and/or
categories of PFAS.

DATES: Comments must be received on
or before June 12, 2023. Under the
Paperwork Reduction Act, comments on
the information collection provisions
are best assured of consideration if the
Office of Management and Budget
(OMB) receives a copy of your
comments on or before May 15, 2023.

https://www.govinfo.gov/content/pkg/FR-

irel'l'acon STINSON 2023-04-13/pdf/2023-07535.pdf Explore with us



Where is the federal regulatory
framework focused?

Summary PFAS Strategic Roadmap:

9,
EPA is proposing a National Primary Drinking Water Regulation [NPDWR) to establish legally enforceable levels, called Maximum ;:g:_gg;;mmems o Action

Contaminant Levels (MCLs), for six PFAS in drinking water. PFOA and PFOS as individual contaminants, and PFHxS, PFNA, PFBS, and
HFPO-DA (commonly referred to as GenX Chemicals) as a PFAS mixture. EPA is also proposing health-based, non-enforceable Maxim

Pending
Legislation

Contaminant Level Goals (MCLGs) for these six PFAS.

PFOA 4.0 parts per trillion (also expressed as ng/L)
e e e
1.0 {unitless) 1.0 (unitless)

Hazard Index Hazard Index
HFPO-DA (commonly referred to as Gen

The proposed rule would also require public water systems to:

* Monitor for these PFAS
* Motify the public of the levels of these PFAS

* Reduce the levels of these PFAS in drinking water if they exceed the proposed standards.

ttps://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas

jferracon STINSON Explore with us



Motification

Where is the regulatory
framework development at
the state level primarily
focused?

A corporate representative[must inform)an appropriate state

official that a drinking water concentration in a water source
owned or operated by the corporation (public well, supply tank,
etc.) is above the limit. Awater supply system also may have to
nform its customers if there are any samples that exceed the

FFAS values.

Guidance

= States have their own
regulations and guidance
which supersedes federal
guidance

States are choosing

The statelestablishes recommended concentration himits ffor

one or more PFAS substances. but no notification or other

action is required if concentrations exceed the recommended

Imits.

“Notification”, “"Guidance” or

MCL" development

Some states use Rules to
implement; others choose
Regulations

MCLs establish the maximum amount of a PFAS compound that

can be present in drinking water. Treatment facilities that supply

drinking water must ensure that these limits are met by treating

and filtering the drinking water, and also by limiting the

discharge of PFAS compounds through permits.

Bferracon|STINSO N

Explore with us
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rwWhere is the  PFAS State Survey
w regulatory

development
at the state
level primarily
focused?

Source: ITRC, March 2023

jferracon STINSON Explore with us



Due Diligence Impacts ” \

" Cost recovery from Potentially Responsible
Parties (PRP) \

* Joint and Several Liability for PRPs
What happens when = Enforcement mechanism

PFOA and PFOS are " Possible "NFA” re-opener for the discovery of
declared “Hazardous PFAS (similar to VI concerns)

Substances” under Broader Superfund Prodram Impacts

?
CERCLA: " Expand existing site investigations and
enforcement action to include PFOA and PFQOS

" Possible re-evaluation of remedies at ongoing
cleanup sites

" Potentially re-open sites currently in monitoring
and maintenance

" You are not done yet!

s lerracon STINSON




Pending ¢®

Legislatiuﬁ‘"’?

What Phase I/LSI Considerations

" PFAS would change from additional scope
ha ppens consideration component of BER to REC
When PFOA = “Innocent Landowner Defense” will be challenged for
3 nd PFOS Pr?a?se ?s not adequately addressing PFAS sources

" Mitigation would be needed to address the REC
are deCIa red (Investigation, remediation and regulatory resolution
\\\ are challenging, time intensive and expensive)

Haza I‘dOUS” " Potential stigma associated with PFAS on site for both
Su bsta nces Purchaser and Buyer whether deal is completed or
d not

under " Release reporting requirements '
CERC LA? " “Continuing Obligations” and “"Reasonable Steps”: not

required to remediate but must control migration /

> 4

Elerracon sTINSON



ASTM
Changes

™ prevain B me o an ANTN sambdad o smbeanm o shun changes bars e mals b e gy 1o
< wot ol b awaly ANIM v nmmad Ba st el g sliscm w g yrione ©n ol e i o —vv—
- -l A A e e

)
| |
oy VTV camied oud = amenied cwy =
S A N = SR
whad B ASTM & & N e

.

-
t A danbad =

Designation: E1627 - 13E1527 - 1

-—emirian

Standard Practice for
Environmental Site Assessments: Phase | Environmental
Site Assessment Process'’

-
st 4 e B s o s, B pem o les v A

L Soepe

b Parpose—The perpose of thes practice s o define pood commmcrcral ssd cuvorsary practioe in B Unisod States of America
for condecting an ssyimmmesad e geieremear” of 2 parcod of comsmrreAal real esate with respext o e tange of cortamsanms
withm Ihe sooge of ihe Comgpretenvve Favionseesd Rospoose. Compemation, aml Lighitiny Aar (CERCLA) 142 USK

SR 4E 11 ) et pevediem poodiects. As sach, S praction s miendod S pormiE 3w B satindy oop of e regeeeeIRci 3
qualify fie B¢ jnuvwar kndmmer, rontgeoss pvopwrry owner, i fomg Gfe preagpvvitve pes s imestioes (m CERCLA
Hahaity eremtalivr. O “Sondowner Asdility proievtioes,™ o “LLMNTE that & the practice that coatimstes all oppvapriate sgainie)

ASTM E1527-21 - What's
Different from ASTM E1527-

137

= Revises the definitions of
RECs, Controlled RECs and Historic RECs

= Modifies the scope of historical reviews
for adjacent properties

Ex

Addresses Emerging Contaminants like
OA/PFOS

= Reporting and Clarifications related to
procedures and definitions

= Incremental in nature and
generally consistent with our current
practices.




e | HOw does the presence of PFAS affect our Clients?

Diligence

Client Risk Awareness
Spectrum

I want to know our I'd like to gather more ]
PFAS risk today and information, but I'm Igz:zgi;? rsiflf (:‘g\‘;"eltg”z
get well ahead of any not ready to start gnd step inlatiim. %t

potential issues collecting samples R g

time for us

plerracon sTINSON Explore with us



igwe | PFAS Approa ch
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w | Due Diligence Practice

Diligence

ope consideration.

plerracon sTINSON Explore with us



e, Due Diligence Practice

plerracon sTINSON Explore with us



Due

e DUE Diligence Beyond Phase I ESA

al agreements,
and warranties, indemnifications.

plerracon sTINSON Explore with us



Is Additional Assessment
Dlllgence ReqUIred?

plerracon sTINSON Explore with us



w | EBA 2023 Phase II Study

Diigenc Contamination Discovery Rates (CDR)

Total # of Above Above Above
Property Type Contamination | Residential Commercial Industrial
Sites (n)
Reg. Reg. Reg.

ASTs — Bulk Storage 45% 24% 11% 1%
Auto Service 634 66% 27% 19% 2%
Commercial Print Shops 84 48% 26% 14% 10%

Heating Oil USTs

USTs - 2%

plerracon sTINSON Explore with us



H What if you find something?

> Liability

plerracon sTINSON Explore with us



m How far do you take an investigation?

plerracon sTINSON Explore with us



Due

gz | \\Mhether to Proceed with Transaction

and INCreme

plerracon sTINSON Explore with us



e | PFAS Risk Scenario

Diligence

oposed use and tt

plerracon sTINSON Explore with us



. PFAS Risk Scenario

plerracon sTINSON Explore with us



. PFAS Risk Scenario

plerracon sTINSON Explore with us



Diligence

o,
o

plerracon sTINSON Explore with us




e | Case Study #2

Diligence

plerracon sTINSON Explore with us



ﬁ Case Study #2

plerracon sTINSON Explore with us



Due
Diligence
=s|fle=1d=" | Client and deal team on PFAS and risks
Client on costs and benefits of assessing PFAS in their
PFAS Consult transaction.
il : Stakeholders, schedule, regulatory state of play and
Due DI I Igence Consider viable resolutions in your evaluation.

Recap:

Latest PFAS related federal, state and local regulations,
Check out analytical techniques and remedial technologies

Elerracon STINSON Explore with us




—

We're here to help!
Thank you for your time.
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