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AFFF are major sources of PFAS to the environment
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Targeted analyte panels fail to capture AFFF pollution

The lack of analytical grade standards for precursors limits the ability to conduct
site/exposure assessments

a. AFFF b. FTA groundwater c. Downstream river
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High resolution mass spectrometry can qualitatively

identity untargeted precursors

However, semiquantitation based on HRMS peak area counts inconsistently reproduces
quantitative approaches and lacks formalized assessment of uncertainty
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The TOP assay provides quantitative estimates of bulk

precursor concentrations

Using the sum of PFCA produced by the TOP assay underestimates actual precursor
concentrations due to incomplete oxidation and production of ultrashort PFCA or fluoride
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Optimizing original precursor concentrations from TOP

assay measurements

a. FT AFFF [uM]
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Optimizing original precursor concentrations from TOP

assay measurements

a. FT AFFF [uM]

Background:
Precursors produced by fluorotelomerization

(FT) and electrochemical fluorination (ECF)
have unique yields in the TOP assay

Data from Ruyle
et al. ES&T
Letters 2021

Change in PFCA conc

Goal:
Optimize observations of APFCA in the TOP " C3cacs Co C7 Cs
assay based on yields reported in the literature I
using Bayesian inference

—— 42FT —— 82FT  ----- C5 ECF  ----- C7 ECF
Outcome: — 6:2FT  ----- C4 ECF  ----- C6 ECF ----- C8ECF
Quantitative estimates of original precursor
concentrations grouped by the number of 54
perfluorinated carbons and manufacturing g
oren é 1-:"'-,:::s‘-’éi-:-é:""‘?‘\"

L6 -3 0 3

l0g10(C [MmM])



Optimizing original precursor concentrations from TOP

assay measurements

b. 3M AFFF [uM]
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Distinguishing mixed sources in environmental samples

c. FTA groundwater [nM]

Data from Ruyle
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An analytical and statistical toolbox to measure

precursors originating from AFFF

=4-6
F F c. FTA groundwater [nM]
(0] 30
I |
s—ﬁ/\/\N/\/\s—o
i /\ n N
n=6 . n=2-6,8
M
F
0 E || 1
S—oO ﬁ_NHz
y) F F o N
C3 C4 C5 C6 C7 C8
---- 4:2FT  —— CS5ECF
---- 6:2FT —— C6ECF
-~~~ 82FT —— CTECF
—— C4 ECF —— C8 ECF
2.5
2.0
o
01,51
A
1.0
0.5
0.0

-2 0 2
Logl0(Concentration [nM])




All PFAS originating from AFFF are captured by analytical

and statistical toolbox

14 6:2 fluorotelomer precursors identified using HRMS in contemporary AFFF
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Precursors comprise half of total PFAS in groundwater

at a former fire training area
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Unknown organofluorine compounds equally abundant in

downstream river
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Ongoing work

« Explore unknown EOF fraction in the downstream river with suspect
screening for PFAS and organofluorine pharmaceuticals and
agrochemicals

« EOF interlaboratory comparison for groundwater and biota
« Expanding the use of the TOP assay + Bayesian inference to additional

non-aqueous matrices (see Heidi Pickard in the Biosolids and Fish
Tissue Sampling session tomorrow)



