


SV VAR VIRV
7/

=
\

—C
4
F

C Co _Cl
\/\/\/\S -0
l\ 4\ 4\ I

FFFFF g

RFRFRF @

= 4
S _Co ,C\ ~C~ ,C\
% 4C\ 4C\
F F F




Primary
Manufacturers

Aqueous Film-Forming Foam (AFFF)
Department of Defense

Manufacturing Intermediates/Users Plumes

(Examples - St. Gobain, APU, Honeywell,
IBM, )
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Potential PFAS Sources

Aerospace

Automotive

Chemical

Electronics

Metal Coatings & Plating
Textiles

STAI N MASTER

FIREFIGHTING NON-INDUSTRIAL

Airports and Aviation Facilities

Military Bases and Training Centers
Petroleum Refineries and Terminals
Petrochemical Production Facilities

Waste Disposal Facilities
Wastewater Treatment Plants
Biosolids Application for
Agriculture
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Partitioning:

Fate and TranspOrt e Hydrophobic & Lipophobic

Processes

* Sorption:
* PFSA > PFCA
* Longer chain > Shorter chain
* Koc

* Mobility
e Short chain > Long chain

* Low volatility
e Airborne particulates

\/ \/ \°

\/\/\ \

/\ /\ /\




Conceptual Sit

* From ITRC Fate

AR OO

Potential
air emissions 3 SEDIMENTS

F|ref|ght|ng foam Potable

application Surface water (dnnklng water) o
| runoff/discharge

EY O Atmospheric Deposition @ Diffusion/Dispersion/Advection @ Infiltration @ Transformation of precursors (abiotic/biotic)



Serum Level (ppb) PFOS (C8) PFOA (C8) PFHxS (C6)



Human Serum Half-lives

Compound No. of Carbons Half-life
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Systemic Toxicities

I Hormonal Stimuli of Endocrine
Glands

* Endocrine glands
Antigens are activated by

- other hormones
e

(3)...stimulate other endocrine
glands to secrete hormones.
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* Method Development and Validation

r Method Released 2008
r other matrices.

Methods

t Method for in Soil

ethod for Water,
aste Water

pers, vendor

SM 5.1 Table B-15.

opment for non-drinking
d DoD are working on these.



Total

Oxidisable
Precursors
Assay

Total Oxidisable Precursor (TOP) Assay

Groundwater Composite

454 mPFNA (C9)

75%
increase mPFOA (C8)
160 = PFHpA (C7)
= PFHxA (C6)

mPFPA (C5)
50 mPFBA (C4)
mPFOS (C8)
= PFHxS (C6)
=PFBS (C4)

Groundwater Groundwater
Composite Pre-TOP Composite Post-TOP
Assay Assay

(Average of (Average of
Duplicate Data) Duplicate Data)

- Significant increases in perfluorinated carboxylic acids and sulphonic acids (PFAAs) following
TOP assay reveal the hidden mass of PFAA precursors present

— An additional 240% of PFAS in soils and 75% in groundwater

- Demonstrates matrices impacted with AFFF contain a greater mass of PFAS than identified by
conventional analysis with LC-MS/MS (EPA Method 537).

Process of transforming PFAS
precursors in a sample to
measurable perfluorinated
carboxylic acid which can be
measured.

Sample + persulfate + heat
converts precursors to terminal
PFCAs and PFSAs

LC MS/MS analysis without
conversion (before) + conversion
(after) + LC MS/MS analysis

Delta is converted precursors



* SPLP (1312) and LEAF (1315)
* Bottle extractor HDPE
* Filtration apparatus stainless steel
* Waste characterization impact analysis

New and -
U pcom"‘]g » Various media: impinger fluids, particulate filter,

XAD-2 Resin
* Media prepared by lab and batch tested,
* Prep procedures modified for various media
* PFAS Forensic

* Custom projects — project needs clear definition,
iInformation on products and site, and an
investigative plan.

* Matching the fingerprints of a source or product
(composition or degradation products) with the
fingerprints at an area with PFAS concerns.

» Analysis of products and consumer goods (PFAS
and TOP) vs field results to determine sources
found in field.
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PFAS Resource s
............ N7

United States
Environmental Protection
Agency

www.dep.pa.gov/Citizens
Water/drinking water/Pe
Chemicals-PFOA and PFO

Pennsylvania

\Ws nennsylv
lgri gPARTMENT!

PROTECTIO



http://www.epa.gov/pfas

* Includes >350 members: industry,
academia, DOD, regulatory, consulting,
analytical labs and vendors

ITRC PFAS Team * Seven PFAS Fact Sheets:

* AFFF Introduction
e History and Use

* Naming Conventions and Chemical
Properties

* Regulations and Guidance
e Fate and Transport

» Site Characterization, Sampling, Lab
Methods

 Remediation Technologies and Methods

e 2019 — Technical Guidance Document



https://www.itrcweb.org/

GESonline.cc

Harry.behzadi@sgs.com

oxicologist

ronald.kotun(@

tconrad@pa.gov
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