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PFAS AS CONTAMINANTS OF CONCERN:
FLASHBACK TO JUNE 20, 2017 REMEDIATION ROUNDTABLE MEETING

Remediation Standard Regulations

%- If PFASs are COCs based on site history/operations, they
should be included in site characterization.

= PFASs must be addressed as Additional Polluting
Substances at Remediation Sites.

= Utilize EPA's RfD of 0.00002 mg/kg/day

= Soil Direct Exposure Criteria — use equations in RSR
Section 22a-133k-2(b)(5)

= Groundwater — Adopting CT DPH's DWAL of 70 ppt for
> PFOA, PFOS, PFHxS, PFNA, and PFHpA

= OR Calculate Site-Specific Criteria for DEEP review and
approval

b
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PFAS AS CONTAMINANTS OF CONCERN

FROM DEEP Website: Contaminants of Emerging Concern (ct.qgov)

“The Remediation Standard Regulations do not contain numeric cleanup
standards for emerging contaminants but do require remediation using the
procedures for Additional Polluting Substances (APS). Regulated parties
and their environmental professionals should consider whether emerging
contaminants are constituents of concern when evaluating Phase |
information and test for those emerging contaminants where

warranted. Doing so will help avoid uncertainty, audits, and further work in
the future.”

If PFAS are contaminants of concern based on site history/
operations, they must be included in site characterization.
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https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Contaminants-of-Emerging-Concern/Contaminants-of-Emerging-Concern
https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Remediation-Standard-Regulations/Requesting-APS-and-Alternative-Criteria

From the PFAS Information for Environmental

PFAS AS Professionals webpage:

CONTAMINANTS <If PFAS are contaminants of concern based on site
OF CONCERN

history/ operations, they must be included in site
characterization.

*Environmental professionals should consider

whether emerging contaminants, including PFAS, are
constituents of concern when evaluating Phase | information
and test for those emerging contaminants where warranted.

*Phase 1 evaluation of PFAS will help avoid uncertainty,
audits, and unanticipated work in the future.

»Reliance on Safety Data Sheets or anecdotal reports is
not sufficient to preclude testing for PFAS. ’

- Safety Data Sheets will not identify PFAS as ingredients if
they comprise less than 1% of the product or if they are /
considered a “trade secret.”
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https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Contaminants-of-Emerging-Concern/PFAS-Informaation-for-Environmental-Professionals
https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Contaminants-of-Emerging-Concern/Contaminants-of-Emerging-Concern

EXAMPLES OF KNOWN PFAS SOURCES

Per- and Polyfluoroalkyl Substances (PFAS) (ct.gov) - Known PFAS Sources

Consumer Products (examples)

Nonstick cookware Industrial and household cleaning products
Waterproof, water-resistant, and stain-resistant |Grease-resistant and waterproof coatings on food
textiles (e.g., clothing, shoes, upholstery, and packaging (e.g., popcorn bags, takeout containers,
carpets) pizza boxes, and fast-food wrappers).

Coated paper products
Floor, car, and boat waxes; ski wax Cosmetics and personal care products

Manufacturing/Industrial Uses and Processes (examples)

Metal plating and finishing Engineered coatings used in semiconductor
production

Etching of metals, plastics, and glass Surface coating, paint, varnish, and inks

Plastics, resins, and rubber products Cable and wire insulation for electronics

Aqueous Film-Forming Foam (AFFF) used to extinguish Class B petroleum & flammable liquid fires

Waste Management and Disposal Locations
Landfills Wastewater Treatment Plants and Septic Systems
Biosolids and biosolids-based agricultural amendments
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https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Contaminants-of-Emerging-Concern/Per--and-Polyfluoroalkyl-Substances#known

PFAS — Per- and Polyfluoroalkyl Substances [Eliians c:

Navigating This Website

Welcome

Technical Resources for Addressing

IDENTIFY PFAS SOURCES
P Polyfluoroalkyl Substances (PFAS)
2 Naming Conventions N PFAS HOME )
and Use
This Interstate Technology and Regulatory Council (ITRC) online document includes the resources that the ITRC PFAS Team
3 Firefighting Foams > i

has developed since it began work in 2017.

* PFAS Fact Sheets
= PFAS Technical and Regulatory Guidance Document
o External Data Tables

4 Physical and
Chemical Properties
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May 2022. Am J Ind Med. 2022,1-26.
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U.S. Environmental Protection Agency,

u
- An overview of the uses of per- and
Cormepondence Background: Per- and polyfluoroalkyl substances (PFAS) have uniquely useful - -
Linda G. T. Gaines. PhD, PE, Office of chemical and physical properties, leading to their ive industrial, ial =
Superund Ramedaion ad Tshnclony and consumer applications since at least the 1950s. Some industries have publicly Eo y uoroa y supstances y U g e. e a
Innovation, Office of Land and Emergency L[ ] L]
Management, LS. Environmental Protection reported at least some degree of information regarding their PFAS use, while other — )

L Environ. Sci.: Processes Impacts, 2020, 22,
Environmental 2 345'2373 .

Science " v socen
Processes & Impacts ITRC — PFAS Technical & Regulatory
Guidance Document

PAPER View Article Online

View Journal

M) Check for updates An overview of the uses of per- and polyfluoroalkyl
substances (PFAS)}
Juliane Glﬂgﬁ,o*a Martin S(:hﬁringﬁr,‘ma lan T. Cousins, (3® Jamie C. DeWitt,

Gretta Goldenman,® Dorte Herzke, ©®f Rainer Lohmann, ©9 Carla A. Ng,@h
Xenia Trier' and Zhanyun Wang'

Cite this: DOI: 101039/d0em00291g

Per- and polyflucroalkyl 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. Curmently, many differert P25 (on the order of several Connecticut Depa rtment of Energy & Environmental Protection
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 overview of many use categories where PFAS have been employed and for which

¢ Commons Attribution-NonCommercial 3.0 Unported Licence.


https://onlinelibrary.wiley.com/doi/10.1002/ajim.23362
https://pubs.rsc.org/en/content/articlelanding/2020/EM/D0EM00291G
https://pfas-1.itrcweb.org/

PFAS SAMPLING &
ANALY SIS

Sampling:
Use care to avoid cross-contamination of samples

Excellent sample guidance exists:
- Michigan, MassDEP, NYS DEC, ITRC, others

Analysis:

Analyze for and report ALL PFAS included in a particular lab method, not
just the 4 or 5 with APS criteria and Drinking Water Action Levels

* Why?

v"Avoid additional sampling costs. Science is evolving = New toxicological
information on additional compounds > Future criteria

v'Source identification
v’ Treatment system design
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LAB METHODS

Drinking Water:
- EPA Methods 537.1 and 533 - PREFERRED

Non-Potable Water & Environmental Matrices:

- EPA Draft Method 1633 — PREFERRED - 40 PFAS, isotope dilution, various matrices

- If EPA 1633 is not available, EPA 537 “modified” to include isotope dilution can be used
with caution.

- EPA 8327 — 24 PFAS, direct injection, external standard, aqueous samples, less
desirable, screening

- Total Oxidizable Precursor (TOP) Assay — for determining additional PFAS precursor
mass

d DEEP Remediation Division recommends use of A

Modified EPA Method 537.1 with isotope dilution/DoD QSM Table B-15 or
\ Draft EPA Method 1633/DoD QSM Table B-24. y
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EPA LAB PFAS Analytical Methods Development and
METHODS & Sampling Research | US EPA - comprehensive list of

CERTIFIED LABS analytical methods for testing different matrices

DPH Environmental Lab Certification Program

- CT DPH certified lab must be used for potable water sample
analysis for compliance with DPH regulatory programs and
is strongly recommended for all other potable water
samples.

- List of certified labs for EPA 537 rev. 1.1, 537.1, 533

- DPH will be certifying EPA Draft 1633 and Draft 1621
(Adsorbable Organic F) in the near future

DoD Environmental Laboratory Accreditation ’
Program (DoD ELAP)

 Accredited Labs Search /

> 4
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https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research
https://portal.ct.gov/DPH/Environmental-Health/Environmental-Laboratory-Certification/Environmental-Laboratory-Certification
https://www.denix.osd.mil/edqw/accreditation/accreditedlabs/

DRINKING WATER
ADVISORY LEVELS
AND REMEDIATION
CRITERIA
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 March 14: EPA issued proposed enforceable drinking water standards
(MCLs) for 6 PFAS

* PFOA, PFOS, [PEHxS, PENA, PEBS, GenX]

* Proposal also requires public water systems to monitor for these
PFAS, notify the public if these PFAS are found at levels exceeding
proposed MCLs, and take action to reduce these PFAS to levels below
proposed MCLs.

* No required actions until proposed rule is finalized

* Public comment period for 60 days — until May 30, 2023
* EPA anticipates final rule by the end of 2023




EPA Draft MCL CT Action Level
(parts per trillion, ppt, ng/L) (parts per trillion, ppt, ng/L)

Perfluorooctanoic acid (PFOA)

Perfluorooctane sulfonic acid (PFOS)

Perfluorononanoic acid (PFNA) 1.0 (unitless) Hazard Index*

Perfluorohexane sulfonic acid (PFHxS) 1.0 (unitless) Hazard Index*

Perfluorobutanesulfonic acid (PFBS) 1.0 (unitless) Hazard Index*

Hexafluoropropylene oxide dimer acid

(HFPO-DA / GenX) 1.0 (unitless) Hazard Index*

*Hazard Index is the ratio between the chemical concentration and its “safe” concentration.




Hazard Index

H|= z concentration of each PFAS measured in drinking water
EPA's Health-based water concentration (HBWC) for each PFAS

—

10 ppt 2000 ppt 10 ppt 9.0 ppt

Example:

Sppt . |200ppt | | N
10 ppt 2000 ppt




For more information

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

DPH’s PFAS Information webpage
DPH.EmergingContaminants@ct.gov or call 860-509-7333



https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
https://portal.ct.gov/DPH/Environmental-Health/PFAS/PFAS
mailto:DPH.EmergingContaminants@ct.gov

REMEDIATION From the Contaminants of Emerging Concern
CRITERIA webpage:

The Remediation Standard Regulations do not
contain numeric cleanup standards for emerging
contaminants, but do require remediation using
the procedures for Additional Polluting
Substances (APS).

-PFAS

*1,4-Dioxane

Perchlorate
*Others
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https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Contaminants-of-Emerging-Concern/Contaminants-of-Emerging-Concern
https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Remediation-Standard-Regulations/Requesting-APS-and-Alternative-Criteria

RSR ADDITIONAL POLLUTING SUBSTANCE CRITERIA

Applies to[) PFOA, PFOS, PFNA, PFHxS & PFHpA

Remediation Standard

Residential Direct Exposure Criterion 1.35 mg/kg
Industrial/ Commercial Direct Exposure Criterion 41 mg/kg
GA Pollutant Mobility Criterion 1.4 ng/kg

GB Pollutant Mobility Criterion 14 nug/kg

Groundwater Protectlon Crlterlon
: 70 ng/L

Surface Water Protection Criterion In Development

Requesting APS and Alternative Criteria (ct.gov)

Connecticut Department of Energy & Environmental Protection

s Existing summed PFAS
APS criteria will be
updated to individual
criteria for PFOA,
PFOS, PFNA, and
PFHXS using the 2022
DPH DWALs and
Reference Doses.

% Toxicity information for
additional PFAS
requested from DPH for
use in deriving APS
criteria for future
inclusion on the Fast
Track form.

4/26/2023


https://portal.ct.gov/DEEP/Remediation--Site-Clean-Up/Remediation-Standard-Regulations/Requesting-APS-and-Alternative-Criteria

SITE CHARACTERIZATION
CONSIDERATIONS

Ambient soll

Site air emission sources

Fate & Transport

- Transformation of polyfluorinated
precursor compounds

- Differences in sorption based on
functional groups and chain lengths

- Partitioning
= Air-water interfacial behavior
= Micelles

STATE OF CONNECTICUT

DEPARTMENT OF ENVIRONMENTAL PROTECTION

SITE CHARACTERIZATION
GUIDANCE DOCUMENT

Septic systems

4/26/2023 Connecticut Department of Energy & Environmental Protection



ENVIRONMENTAL
CONDITION

ASSESSMENT FORM
ECAF) —

EMERGING
CONTAMINANT
CONSIDERATION

Note: Completion of
Investigation (COI) Transmittal
Form — to be updated in the
future to include PFAS

Site Address:

Part IV: Site History (continued)

G. Emerging Contaminant Consideration

Sampling for emerging contaminants should be considersd st sites or near areas where the following
activities may hawe occumed or where relsted wastes have come to be located. Please check any of
the following historical business operations, land uses, or known incidences that apply at the site.
Indicate if emerging contaminants not mentioned here were used ansite and indicate the potential
coniaminant and associated sie use.

0O Chemizal manufsctuners O  Sites where chiorinated solvents andfar
degreasers were used {1,4-Dioxane)

O Application of coatings, wares, paints, O  Locations whens Class B firefighting foams
warnmhes, inks, dyes, sealants, ubricants, (AFFF| may have baen wwad ar spilled, such as
adhasives, resing, including luorapalymer firafighting training arsas, fire stations, aviation
woatings, and ail ard water repelient coatings faciities, rail yards, certain building fire
ared finishes (PFAS & 1 4-Diaxane] supprassion systems, fuel brminals, chemical

. . plants, current or foemer DoD gites, and aircraf,
Cleaning products (PFAS & 1.4-Dicxane) sratin, anad motar vehicle crash sies (PFAS)
Dry cleaning, especially nan-PCE systems O Elex L semiconducions, ard asrspace
{PFAS) applications (PFAS)

O Metal plating and finishing, especially mist O Automofive and aviation pars, including auio
suppression in plating [PFAS] intenar fextiles gaskets hoses, insulafon, ato.

{PFAS)

O Madical usas, including manufaciure of meadical O Landfills, wasiewater treatment plants, recycling
devices, dizgnostic imaging, and medical & material recovery, junkyards, papericardboand
=upplies and fabrics [PFAS) composting (PFAS & 1,4-Dioxane)

Etching (metal, glass, and plastic) (PFAZ) O Testies, inclding firefighting protective gear,

. Automeaive, industrial, owdaor and medical
Plastics, palymer, ar rubber production (PFAS & textiles, Awnings, carpets, uphalsbery. [PFAS &
1,4-Dinxane) 1,4-Diicaane]

O Phatography, lithography, X-ray fim, film O Packaging, pager, and cardbaard, especially
preduction and processing (PFAS) coated (PFAS & 1.4-Dioxane)

O Antifresse production and aircraft deicing (1,4- O Munitions, explosives, and propellants,

Dioxans | aspecially for miitary use (PFAS & Perchlonate)

O Carwashes (PFAS & 1.4-Dioxana) O Bicsalids or biasalid-based fedilizer applications

|PFAS)

O Pharmaceuticals, cosmetics, and personal care O Pesticides and ferilizers (FFASE 1.4-Dioxane)

preducts (PFAS & 1.4-Dioxane)

O Other emerging contaminantsiuses: O Unknown. Phase | ESA nat comgleted
Was the potential presence of emerging contaminants evalusted? [ Yes [ Mo
‘Were lab analyses for emerging contaminants done? O Yes [0 Na

Provide sxplanation for "Mo” answers:

EEF-REM-ECAF Baf fe
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SIGNIFICANT CGS Section 22a-6u(c)
EX\Z/ARR%%M&ESQQE « After July 1, 2015, if a TEP in the course of

investigating and remediating pollution on or
emanating from a parcel determines pollution
has affected a public or private drinking
water supply well...with any substance from
the release for which there is no RSR
criterion,

o TEP shall notify client and owner of property
within 7 days.

o Owner of parcel that is the source of pollution to a
drinking water well shall, within 30 days: ’

1) Perform confirmatory sampling of well and submit report to
Commissioner with a plan for further action, and

2) Notify Commissioner in writing. /

> 4
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e EPA’s December 2020 “Interim Guidance

PFAS on Destroying and Disposing of Certain
PFAS and PFAS-Containing Materials” —
VVASTE to be updated by December 2023.

DISPOSAL

* Following EPA developments with
respect to hazardous waste and
hazardous substance listings

* CT Regulated Waste — CR04/CR05 —
waste chemical liquids and solids

« Contact receiving facility for acceptance '
guidelines.

Although not a HW in CT, it could be hazardous in the /
receiving state and require a federal manifest.

> 4
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TAKE-AWAYS

If PFAS are COCs,
sample for PFAS

PFAS Additional Polluting
Substance (APS) Criteria
to be updated in the near
future

Analyze and report all
PFAS in the method

Protection of sensitive
receptors and human
health a priority,
especially drinking water

4/21/2023



THANK YOU

CT DEEP PFAS webpage

Contact Information:

Raymond.Frigon@ct.qov
Director, Remediation Division
860.424.3797

Shannon.Pociu@ct.gov
Supervising Environmental Analyst
860.424.3546

Meghan.Lally@ct.gov
PFAS Lead / Environmental
Analyst 3

860.424.3061

4/26/2023
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