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Why test for PFAS?

Sources: https://www.theguardian.com/us-news/2022/jun/06/military-bases-contaminating-water-supply-pfas

https://www.nbcnews.com/health/health-news/hawaii-residents-use-bottled-water-forever-chemicals-rcna82670

https://www.mainepublic.org/environment-and-outdoors/2023-02-01/more-than-50-maine-farms-impacted-by-pfas-but-state-officials-see-glimmer-of-hope
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CLASSES OF PFAS-Per and Polyf luorinated Alkyl  

Substances

All hydrogens on the carbons are 

replaced by fluorine

Strongest chemical bond in nature

Difficult to treat

PFCAs and PFSAs

PERFLUOROALKYL

Non-fluorine atom (usually H or O) attached to 

at least one, but not all, carbon atoms in the tail

Creates a ñweak linkò susceptible to biotic 

or abiotic degradation

More susceptible to treatment 

Fluorotelomers

AKA precursors

POLYFLUOROALKYL

F     F     F     F     F      F

F     F     F     F     F      F

F

H O
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Which target compounds to focus on?

ITRC, 2022
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The Two Most Widely Study PFOA and PFOS

ÅLetôs Talk about Bonding C-F

ÅWho made them?

ÅWhat are their uses?

ÅWhy they are so good at what they are 

made for?

Å Known Adverse Health effects.
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Replacement PFAS
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Polyfluorinated PFAS

6:2 FTS (C8)

8:2 FTS 

4:2 FTS
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AKA HFPO-DA (Dimer Acid)

Dupont 2007 as a replacement product for 

PFOA
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https://pfas-1.itrcweb.org/7-human-and-ecological-health-effects-of-select-pfas/

Adverse Health Effects of PFAS-PFOA and PFOS

ITRC (Interstate and Regulatory Technology Council) List



WHAT ARE 

PFAS?

Oil/Water/Grease 

properties 

Entirely man-made

Bioaccumulative

Hydrophilic

Have documented 

health impacts

A large, diverse group of 

manufactured compounds 

that have been used for 

decades in industries and 

hundreds of industrial 

applications and 

consumer products.

AEROSPACE AUTOMOTIVE
APPAREL & 

TEXTILES

FOOD 

PACKAGING

FIRE-FIGHTING 

FOAMS

NON-STICK 

COATINGS/

COOKWARE

WIRE CARPETING
METAL 

PLATING
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Spearhead-1951 to 2003 Dupont 
released 1.7 million pounds PFOA 

Parkersburg, WV

Å Snapshot

Å Starting in 1998, multiple lawsuits were filed in US 
courts against chemical company DuPont in relation to 
PFOA used to produce Teflon. Local farmers, residents 
and company workers claimed to have suffered illnesses 
linked to PFOA pollution from DuPont's Parkersburg plant 
in West Virginia. In one class action lawsuit settled in 
2005, DuPont agreed to provide up to $235 million for 
medical monitoring of over 70,000 people. There have 
been numerous individual lawsuits from victims of PFOA-
related diseases. In February 2017, DuPont settled over 
3,550 lawsuits for $671 million.

pacelabs.com   13



THE PFAS PUZZLE 

Lack of federal regulation

Non-uniformity of state regulations or test methods

Lack of environmental test methods

Variety of compound lists

Thousands of PFAS compounds

Low DLs vs. contaminated matrices

Ultra restrictive field sampling guidance

14
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Industry is the most 

common source of 

PFAS contamination - 

both the manufacturers 

of PFAS chemicals 

and those that use 

them in the products 

they make. 

PFAS do not degrade 

naturally, chemicals 

can remain in the 

surrounding soil for 

decades.

THE PFAS 

LIFECYCLE

Especially if unlined, such as those used 

for construction and demolition debris

Over half of the sludge produced in the 

US is land-applied as biosolids and may 

introduce PFAS into the food chain

Can convert PFAS precursors into 

PFOA and other PFAAs

Department of Defense 

and other users of AFFF 

(Aqueous film forming foam)

ÅTextile manufacturing

ÅCertain paper food wrapping

ÅMetal plating & etching

ÅWire manufacturing

ÅPesticides

ÅPersonal care products

ÅNon-stick cookware
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PFAS IN WWTP BIOSOLIDS

PFAS have been found in domestic sewage sludge

More than half of the sludge produced in the United States 

is applied to agricultural land as biosolids

Application of biosolids as a soil amendment can result 

in a transfer of PFAS to soil 

PFAS can enter the food chain using biosolids-amended 

soil

PFAS concentrations can be elevated in surface and 

groundwater in the vicinity of agricultural fields that 

received PFAS contaminated biosolids 
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https://www.wwdmag.com/contaminants/news/10938252/burlington-nc-wastewater-treatment-plants-being-sued-for-pfas-pollution
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Drinking water Groundwater, surface 
water, & leachate

Wastewater, sludge 
& biosolids

Soil, sediment, solid 
waste & other solids

Air & emissions Biota ð plant & 
animal tissue

MATRICES

CHOOSING THE RIGHT TEST METHODS

AFFF ð concentrate & 
diluted

Selected industrial & 
consumer products



EPA 537.1 (18)  DW only

Acronym CAS Number

PFHxA 307-24-4

PFHpA 375-85-9

PFOA 335-67-1

PFNA 375-95-1

PFDA 335-76-2

PFUnA 2058-94-8

PFDoA 307-55-1

PFTrDA 72629-94-8

PFTA 376-06-7

PFBS 375-73-5

PFHxS 355-46-4

PFOS 1763-23-1

NMeFOSAA 2355-31-9

NEtFOSAA 2991-50-6

HFPO-DA 13252-13-6

ADONA 919005-14-4

9Cl-PF3ONS 756426-58-1

11Cl-PF3OUdS 763051-92-9

EPA 537.1
First Published DW 

Method

Reports 18 PFAS

Used for Compliance

FRB Required

MS/MSD are part of 

QC

Does not use 

Isotope Dilution
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Analyte Analyte

PFBA PFOS

PFPeA FTS 4:2

PFHxA FTS 6:2

PFHpA FTS 8:2

PFOA PFMPA

PFNA PFMBA

PFDA HFPO-DA

PFUnA NFDHA

PFDoA ADONA

PFBS PFEESA

PFPeS 9Cl-PF3ONS 

PFHxS 11Cl-PF3OUdS

PFHpS

EPA 533

Uses Isotope Dilution

Accounts for analyte 

losses

25 PFAS reported

Addition of source 

identifiers such as:

NFDHA (food 

packaging) 

PFEESA (replacement) 

PFMOPrA 

(manufacturing) 

PFMOB 

(manufacturing)

Requires FRB

MS/MSD for QC pacelabs.com   21



ANALYTE 537.1 533
PFEESA ђ

HFPOA-DA/Gen X ђ ђ
NFDHA ђ
PFOS ђ ђ

PFUdA ђ ђ
N- MeFOSAA ђ

PFPeA ђ
PFPeS ђ
6:2 FTS ђ

N- EtFOSAA ђ
PFHxA ђ ђ
PFDoA ђ ђ
PFOA ђ ђ
PFDA ђ ђ

PFHxS ђ ђ
PFBA ђ
PFBS ђ ђ
PFHpA ђ ђ
PFHpS ђ
PFNA ђ ђ

PFTeDA ђ
PFMOPrA ђ
8:2 FTS ђ

PFTrDA ђ
9Cl- PF3PONS ђ ђ

4:2 FTS ђ

11Cl- PF3OUdS ђ ђ

PFMOBA ђ

ADONA ђ ђ

USEPA reports 

25 from EPA 

533 and 4 that 

do not overlap 

from EPA 537.1
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Draft Method EPA 1633
ÅEPA announced the method Sept 2021

ÅEight matrices - wastewater, surface 
water, groundwater, soils, biosolids, tissue, 
leachate, and sediment

ÅSingle lab validation, 2022 and on multi-
lab validation

ÅWe are on Draft 3  

ÅEPA/DOD combined effort 

ÅDM 1633 should phase outò 537Modifiedò 
methods

ÅDM 1633 will be finalized for aqueous 
matrices such as leachate ahead of solids

ÅDM 1633 being added to NPDES permits 
and some municipal landfill groundwater 
monitoring programs

Image copied from: Cincinnati Enquirer



Analyte Analyte
PFBA 8:2 FTS

PFPeA PFOSA

PFHxA N-MeFOSAA

PFHpA N-EtFOSAA

PFOA HFPO-DA

PFNA PFMOPrA

PFDA ADONA

PFUnDA 9Cl-PF3ONS

PFDoDA 11Cl-PF3OUdS

PFTrDA 3:3 FTCA
PFTeDA 5:3 FTCA

PFBS 7:3 FTCA
PFPeS N-EtFOSA

PFHxS N-EtFOSE

PFHpS NFDHA

PFOS N-MeFOSA

PFNS N-MeFOSE

PFDS PFDoS

4:2 FTS PFEESA

6:2 FTS PFMOBA

40 PFAS Compounds in Draft 1633

Å 1633 will help unify PFAS lists

Å All 29 PFAS from UCMR 5 are included in this 

method

Å Can aid drinking water plants in source 

identification of PFAS present in their raw and 

finished product
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Draft EPA 1633 LOQ/LOD for Aqueous and Solid Matrices

Note: 

Leachate RLs are 5×

Biosolids RLs are 10×

Water, ng/L Soil, µg/kg
Acronym RL MDL RL MDL

PFBA 4 0.55 0.8 0.14
PFPeA 2 0.29 0.4 0.06
PFHxA 1 0.12 0.2 0.08
PFHpA 1 0.16 0.2 0.03
PFOA 1 0.16 0.2 0.04
PFNA 1 0.17 0.2 0.04
PFDA 1 0.18 0.2 0.04

PFUnA 1 0.18 0.2 0.03
PFDoA 1 0.17 0.2 0.04
PFTrDA 1 0.20 0.2 0.03
PFTeDA 1 0.17 0.2 0.03
PFBS 1 0.10 0.2 0.03
PFPeS 1 0.12 0.2 0.03
PFHxS 1 0.17 0.2 0.03
PFHpS 1 0.11 0.2 0.02
PFOS 1 0.26 0.2 0.05
PFNS 1 0.22 0.2 0.04
PFDS 1 0.15 0.2 0.03
PFDoS 1 0.34 0.2 0.03
PFOSA 1 0.15 0.2 0.05

Water, ng/L Soil, µg/kg
Acronym RL MDL RL MDL
NEtFOSA 1 0.14 0.2 0.06
NMeFOSA 1 0.15 0.2 0.03
NEtFOSE 10 2.36 2 0.44
NMeFOSE 10 1.52 2 0.40
NEtFOSAA 1 0.28 0.2 0.03
NMeFOSAA 1 0.19 0.2 0.05

4:2 FTS 4 0.63 0.8 0.15
6:2 FTS 4 0.95 0.8 0.14
8:2 FTS 4 0.54 0.8 0.13
PFMPA 2 0.32 0.4 0.04
PFMBA 2 0.30 0.4 0.04

HFPO-DA 4 0.89 0.8 0.10
NFDHA 2 0.49 0.4 0.06
ADONA 4 0.57 0.8 0.10
PFEESA 2 0.48 0.4 0.05

9Cl-PF3ONS 4 0.73 0.8 0.08
11Cl-PF3OUdS 4 0.94 0.8 0.11

3:3FTCA 5 1.48 1 0.21
5:3FTCA 25 1.88 5 1.11
7:3FTCA 25 2.56 5 1.00
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PFAST®

EPA 8327/ASTM 
D8421
ÅLOQ ~10 ppt

ÅPricing is a plus

ÅFaster on average TAT

ÅCurrently 10 PFAS Compounds-
which include your heavy hitters

ÅPFOA, PFOS, PFBS

ÅList to expand to 40+ PFAS 2023

ÅUseful for pilot studies, bench scale 
remediation technologies, 
destruction technologies

ÅSW-846 8327 and ASTM D8421 
needs vary by regulatory agency

ÅD8421 44 compounds, all DM 1633 
40 are included in this list
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Measured PFAS

Precursors

TOP (Total Oxidizable Precursor) Assay

Heat/Oxidation

Å Under TOP Assay conversion 

occurs of known and unknown 

precursors to terminal PFAS 

(PFCA)  

Å Degradation of any precursor 

would be to an equal or shorter 

chain length

6:2 FTS PFHxA

89% of PFAS are Precursors

https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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Pre-Ox Post-Ox

8:2 FTS 22300 0

PFBA 13700 152000

PFDA 0 10900

PFHpA 0 52600

PFHxA 0 120000

PFNA 0 15500

PFOA 0 34500

PFPeA 14900 154000

Total 50900 539500

TOPS Table Pre-Ox and Post-Ox



What is Fluorine?
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What is Organofluorine?
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