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Strategy for Success

Selection of Sampling Techniques
And Analytical Methods
to Help Ensure

High Quality Data
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Sampling

Sampling & Subsampling Strategies

‘ Sampling Precautions

‘ Field blanks
‘ Surface adsorption losses
‘ Treatment Process Sampling

‘ Sampling points
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Sampling Instructions

B
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EPA 537/537.1 PFAS Sampling Instructions™*

Sampling Clothing and Other Considerations
- Avoid wearing ciothing or boots containing Gore-Tex or using materials.
containing Tyvek.
Awoid using cosmetics, moisterizers, heavy fabric softeners on clothes the day
of sampling.
- Sample PFAS first if your cooler contains other sample collection botties!
Otther sample containers for other methods may have PFAS present.

Consideration of Supplies
f -+ Do not use chemical ice packs.
«  Felt-tip pens and permanent markers should not be used. Use regular ball
point pens only.

+  Avoid adhesive products like sticky notes.

+  Avoid plastic clipboards, binders, hard covers, efc.

»  Sampler must wash hands before wearing nitrile gloves in order to limit
contamination during sampling.

«  Only use the containers that have been provided by the laboratory.

Before Sampling
Read all lab specific imstructions before sampling.
Plan to have samples collected just prior fo the pick-up tme of your
overight carrier to imit potential on-site environmental contamination.

If your sampling point has a faucet with an aerator, remove prior to
collection of the samples.

Sampling Steps
= Caution: botdes may contain chemical preservatives. Avoid skin contact
+  Wash hands and put on Nitrdie gloves (provided). They must be wom during
the sampling.
Find the PFAS bottles in your Cooler: 2 - 250 mL (S8) or 2 - 275 mL (MON)
plastic botfles pre-preserved with 1.25g Trzma.
Flush the cold water samping line 15 minutes i i prior
to sampling. Slow the water stream before collection.

Remove cap, fil e sample bottle to e neck, replace cap and tighten. Allow
a small amount of head space for mixing the sample with preservative. Do not
overfil. Do not flush away the preservative.
Do not touch inside of the cap or around the edge of the bottle.

+  Capand invert at least 5 times to mix sample with presenvative.
Indicate sampiing date, Sme and site on both the bottle labels and the enclosed
Chain of Custody. Information on the Chain of Custody and labels must match
and be complete.

PFAS Field Blank *
Open bottle and pour field blank water (provided) into the empty bottle labeled
Field Blank.

Shipping Instructions

+  Place wet ice, samples and Chain of Custody into the shipping container
and retum to the kaboratory immediately after collection. Sample botties.
may be hand delivered or sent by overnight camier. The laboratory must be
notified prior to shipment of samples for Saturday delivery.
Samples must amive at the laboratory within 48 hours of sampling at or less
than 10°C, and greater than 0°C (not frozen).

Maximum holding time is 14 days from time of collection.

+  Try to collect only on a Monday, Tuesday or Wednesday and ship no
later than Thursday of each week. Try to NOT collect samples on Friday,
Saturday or Sunday unless special have been made for the
receipt of samples at the laboratory within 48 hours of collection.
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Sampling Precautions

Sampling Clothing and Other Considerations

mvoid wearing clothing or boots containing Gore-Tex or using \
materials containing Tyvek.

e Avoid using cosmetics, moisturizers, heavy fabric softeners on
clothes the day of sampling.

« Sample PFAS first if your cooler contains other sample collection
bottles! Other sample containers for other methods may have PFAS

Q'esent. /
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PFAS Free Sampling Supplies

Are my containers and supplies are PFAS free?

T~ R
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\ Including a blank sample is always a good practice. /
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Field Blanks
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Surface Adsorption Issues

What is my sample concentration level?

Long-chain PFAS concentrations

can become lower due to surface
adsorption during storage.

The correct sample concentration should
k be the measured concentration.

J

/
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Surface Adsorption Issues

How much PFAS can be lost on HDPE bottle surfaces?
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Treatment Process Sampling

Membrane Treatment

Membrane
Raw Water Pre-

Membrane

Post- Finished
treatment Water

Chemical Permeate
Addition

Membrane
Treatment

treatment

Chemical
Addition

Feed

Backwash
Concentrate
Retentate

P R ———

-

<250 mL
SPE or DI

250 mL
SPE

LC/MS/MS

LC/MS/MS

LC/MS/MS

Subsampling may not be a good idea unless it is done properly.
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Analytical Methods

Methods and method attributes

Solid phase extraction /
direct injection methods

‘ Branched vs. linear PFAS

‘ Isotope dilution
‘ Method Reporting Limits
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Solid Phase Extraction (SPE) Methods

SPE-LC/MS/MS

250 mL sample to 1 mL extract

EPA 537/537.1 — RP-SPE, Internal Standards
14/18 analytes, potable water

EPA 533 — WAX-SPE, Isotope Dilution
25 analytes, potable water

Draft CWA EPA 1633 — WAX-SPE, Isotope Dilution
~ 40 analytes, non-potable water

DoD/DoE QSM 5.3 — WAX-SPE, Isotope Dilution
~ 25 analytes, non-potable water
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Direct Injection (DI) Methods

DI-LC/MS/MS

1:1 Sample:MeOH

SW 846 EPA 8327 — External Standard Calibration
24 analytes, non-potable water

ASTM D7979-17 — External Standard Calibration
14+7 analytes, non-potable water
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SPE Methods — Drinking Water

Solid Phase Extraction
LC/MS/MS Methods

28 days
NOTE USE OF 149855 ammonium
250 mL Trizma
acetate
sample pHG6 -8
ISOTOPES Pec pH 6 -8
B <6°C
28 days 28 days
1 mL extract SIS o
% MeOH/water  MeOH/water
T T Room Temp. Room Temp.
% g Internal il
mr 5 HEEE b o IS/ IPS performance
w - standards
{ A standards
= i e S Isotope
‘ urrogate o
jﬂn TR T e SS /DA 9 dilution
‘:3:’; standards
4 | analogues
0 e /‘\J \k e
- gt = S Internal Isotope
] I\ Calibration standard dilution
- R calibration calibration
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Branched and Linear PFAS

PFAS Isomers

Percent
Isomer Name Structure Composition|
by "F-NMR
1 Potassium perfiuoro-1-octanesulfonate CF,CF,CF,CF ,CF,CF,CF,CF, S0 K" 78.8
CF,CF,CF,CF,CF,CF,CFS0O, K"
2 Potassium 1-trifluoromethylperfluoroheptanesulfonate™ C e Al Z‘CF 2 1.2
3
. CF,CF,CF,CF ,CF,CFCF,80,K*
3 Potassium 2-trifluoromethylperfluoroheptanesuifonate (I_: F 0.6
3
) CF,CF,CF,CF,CFCF,CF,S0,K"
{ 4 Potassium 3-trifiuoromethylperfluoroheptanesuifonate é . 1.9
| 3
i CF4CF ,CF ,CFCF,CF,CF,80,K*
5 | Potassium 4-trifluoromethylperfluoroheptanesulfonate A2 L 2iEnaa 22
3
CF,CF,CFCF,CF,CF,CF,S0,K"
6 | Petassium 5-triflucromethylperfluorcheptanesulfonate 3 2(’:F LEBLATIANES 45
3
CF4CFCF,CF,CF,CF,CF,S80,K*
7 Potassium 6-trifluoromethylperfluoroheptanesulfonate A (|: : eramamamaTTs 10.0
3
] CF,
8 Potassium 5,5-di(trifluoromethyl)perfluorohexanesulfonate CFa(':CFZCFZCFQCFzsoa’K' 0.2
CFy
i
9 Potassium 4,4-di(trifluoromethyl)perflucrohexanesulfonate CF_.,CFZ?CFZCF,CFZSOS'K’ 0.03
CFqy
CFy
10 Potassium 4,5-di(trifluoromethyl)perflucrohexanesulfonate CF,J(‘:FCFCFZCF ,CF,S0;K* 0.4
CFy
S ?Fa
1 Potassium 3,5-di(trifluoromethyi)perfluorohexanesulfonate CFJ?FCcmFCFZCFZSOJ'K’ 0.07
CFy

<«—— Linear

PFOS

Branched

PFOS

Isomers have the same
molecular formula and but
differ in “shape or structure”

Different industrial

processes produce linear
over branched isomers

Mixed usage of formulas
has resulted in blends in the
environment

Only including the linear
isomer will bias the results low.
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Isotope Dilution

Why Use Isotope Dilution Analysis?

Isotope dilution analogues (IDA)
have same retention time as
target PFAS.

Data are corrected for
interferences using IDA.

Adds confidence to data.

Mitigates false negatives and
false positives.

Branched Linear Target
PFOS
" miz49941 >80
" Isotope
PFOS-13C4

. mz503.1>80

Isotope
PFOS-13C8
m/z 507.1 > 80

4/
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PFAS Method Reporting Limits (MRL)

|Compound acronym CAs 871 83 L
Perfluorobutanoic acid PFBA 2 v v
Perfiuoropentanoic acid PFPeA v v
Perfluorohexanoic acid PFHXA 2 v v v
M R L 2 t 2 0 IL Perfuoroheptanoic 3cid PEHpA 375850 v v v
s o n g Perfluorooctanoic acd PFOA 335487-1 v v v
Perfluorononanoic acid PFNA 7 v v v (
Perfluorodecanoic acid PFDA v v v 2
( P PT) Perfluoroundecanoic acd PFURA v v v 2
Perfluorododecanoic acid PFDoA v v v 2
Perfluorotndecancic acid PFTDA v v 2
Perfluorotetradecancic acid PFTeDA v v 2
Perfuorohexatecanoic acd FrHXDA v 2
One art er tri”ion Perfiuorobutanesulfonic acid PFBS v v v 2 (90)
p p Perfluoropenanesulfonic acd PFPeS v v 2
. . Perfuorohexanesulfonic acid PrHXS v v v 2 (30)
is the equivalent of Perorobeptneslonc 353 PETES A A
Perfluorooctanesulfonic acid PFOS v v v 2 (40)
H f d Perfuorononanesulionic acd FENS v 2
One graln O San Perfluorodecane suffonic acid PFDS v 2
. Perfluorododecane sulfonic acid PFDoS v 2
| n a n N-ethyl perfluorooctanesufonamidoacetic acid NEtFOSAA 2001-506 v v 2
N-methyi perfluorooctanesuifonamidoacetic acid NMeFOSAA 2355318 v v 2
. . . . Perfluorooctane sulfonamide PFOSA 754816 v 2
Olymplc-S|ze swimming p00|. Nonafluoro-3.6-Goxaheptanoe 360 NFORA 151772.560 7 20
[Perfiuoro (2-ethoxyethane) sulfonic acid FFEESA 113507-82-7 v 2
N-ethylperfiuorooctane sufonamidoethanol NEtFOSE 1601-88-2 v 2
N-methyiperflucrococtanesulfonamidoethanol NMeFOSE 24443007 v 2
N-ethylperflucrooctane sufonamide NEtFOSA 4151-50-2 v 2
S N-methylperfiuorooctane suffonamice NMeFOSA 31900-32-8 v 2
4:2 Fluorotelomer sulfonic acd 42 FTS 124224 v v 2
6:2 Fluorotelomer sulfonic acd 62 FTS 9-07-2 v v 2
&:2 Fluorotelomer sulfonic aca B2ZFIS 30108-344 v v 2
102 Fluorotelomer suffonic acid 10:2FTS 120226-60-0 v 2
Perfluoro-2-proxypropanoic acid GenX (HFPO-DAfor 537.1)[13252-13-8 v v v 2
Dodecafivoro-3H-4,3-dioxanonanoic acd ADONA 58445443 v v v 2
019005-14-4 (537.1)
8-chlorohexadecafluoro-3-axanonane- 1 sulfonate F-538 Major 73608-18-6 v v v 2
@CI-PF30NS (537.1) 756426-58-1 (537.1)
11-chloroeicosafluoro-3-oxanonane- 1-sulfonate F-538 Minor 83329-80-2 v v v 2
11C-PF30UdS (537.1)  |63051-82-0 (537.1)
Perfuoro-4-methoxybutanoic acid PFMOBA B862000-82-5 v v 5
Perfluoro-2-methoxypropanoic acid PFMOPTA v v 5
Perfluoro-2-methoxyethoxyacetic acid PFMOEOAA v 5
Perfiuoro-4-isopropoxybutancic acid PFIpOBA v 5
Perfluoro-2-methoxyacetic acd PFMOAA v 5
Perfiuoro (3,5-doxahexanoic) acd PFOZHXA v 5
Perfluoro (3,5, 7-tnoxaoctanoic) acd PFO30A 30402-80-2 v 5
Perfluoro (35,7, 9-tetraoxadecanoic)acid PFO4DA 30402-00-5 v 5
Nafion Byproduct 1 Nafion BF1 20311078 v ]
Nafion Byproduct 2 Nafion BP2 7408838-20-2 v 5
1) ML for UCMR3 18 25 45
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Conclusions

»Sampling should use PFAS-free sample containers and supplies.
" Itis a good practice to always collect a blank sample if applicable.
= |sotope dilution methods are recommended to mitigate matrix interferences

> EPA Methods 537.1 and 533 are effective for monitoring of PFAS in raw,
finished and treatment process waters.

= Some laboratory proprietary methods are available for additional PFAS.

= Subsampling is better to be avoided.

= Quantitative subsampling with properly rinsing sample containers with methanol is
critical to achieve reliable results.
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Conclusions Cont’d

> Adsorption losses of PFAS on surfaces in water feed tanks/bottles can be
significant for calculating removal efficiency, depending on structures of selected
target analytes.

= Adsorption losses of PFAS generally increase with the increase of PFAS chains longer
than C8.

"  For fortified raw water, should consider to collect a sample to measure the feed
concentrations.

> Direct injection LC/MS/MS methods are applicable for backwash concentrate
analysis.

= |sotope dilution analysis is highly recommended to compensate for matrix
interferences.

=  Small sample volumes are ideal.
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