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Strategy for Success

Selection of Sampling Techniques
And Analytical Methods 
to Help Ensure 
High Quality Data
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Methods

Sample 
Plans

Sampling 
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Sampling & Subsampling Strategies

Sampling Precautions

Field blanks

Surface adsorption losses

Treatment Process Sampling

Sampling points

Sampling
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Sampling Instructions
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Sampling Precautions

Sampling Clothing and Other Considerations 

• Avoid wearing clothing or boots containing Gore-Tex or using 
materials containing Tyvek. 

• 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 
present. 
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Are my containers and supplies are PFAS free?

Including a blank sample is always a good practice.

PFAS Free Sampling Supplies
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Field Blanks
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BLANKS



What is my sample concentration level?

Long-chain PFAS concentrations 
can become lower due to surface 
adsorption during storage.

The correct sample concentration should 
be the measured concentration.

Surface Adsorption Issues
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How much PFAS can be lost on HDPE bottle surfaces? 

Surface Adsorption Issues
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Membrane Treatment

Raw Water
Feed

Membrane
Pre-

treatment
Chemical 
Addition

Membrane 
Treatment

Membrane
Post-

treatment
Chemical 
Addition

Finished 
Water

Permeate

Backwash
Concentrate
Retentate

≤ 250 mL
SPE or DI
LC/MS/MS

250 mL
SPE

LC/MS/MS

≤ 10 mL
DI

LC/MS/MS

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

Treatment Process Sampling
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Methods and method attributes

Solid phase extraction / 
direct injection methods

Branched vs. linear PFAS

Isotope dilution

Method Reporting Limits

Analytical Methods
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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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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

Direct Injection (DI) Methods 
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Method EPA 537.1 EPA 533

250 mL 
sample

14 days
Trizma
pH 6 – 8
≤6°C

28 days
ammonium 
acetate
pH 6 – 8
≤6°C

1 mL extract

28 days
96%
MeOH/water
Room Temp.

28 days
80%
MeOH/water
Room Temp.

IS / IPS Internal 
standards

Isotope 
performance 
standards

SS / IDA Surrogate 
standards

Isotope
dilution 
analogues

Calibration
Internal
standard 
calibration

Isotope 
dilution 
calibration

Solid Phase Extraction 
LC/MS/MS Methods

NOTE USE OF 
ISOTOPES

SPE Methods – Drinking Water
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PFAS Isomers
• 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

Linear
PFOS

Branched
PFOS

Only including the linear 
isomer will bias the results low.

Branched and Linear PFAS
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Why Use Isotope Dilution Analysis?

Target
PFOS
m/z 499.1 > 80

Isotope
PFOS-13C4
m/z 503.1 > 80

Isotope
PFOS-13C8
m/z 507.1 > 80

Branched Linear 

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.

Isotope Dilution
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PFAS Method Reporting Limits (MRL)
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MRLs 2 to 20 ng/L
(PPT)

One part per trillion 
is the equivalent of 
one grain of sand 
in an 
Olympic-size swimming pool.
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ØSampling should use PFAS-free sample containers and supplies.

§ It is a good practice to always collect a blank sample if applicable.

§ Isotope dilution methods are recommended to mitigate matrix interferences

ØEPA 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.

Conclusions
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ØAdsorption 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.

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

§ Isotope dilution analysis is highly recommended to compensate for matrix 
interferences.

§ Small sample volumes are ideal.

Conclusions Cont’d
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