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1. Scope

1.1 This guide discusses the selection and application of

analytical methods and techniques used to identify and quan-

titate per- and polyfluoroalkyl substances (PFAS) in environ-

mental media. This guide provides a flexible, defensible

framework applicable to a wide range of environmental pro-

grams. It is structured to support a tiered approach with

analytical methods, procedures, and techniques of increasing

complexity as the user proceeds through the evaluation pro-

cess. This guide addresses key decision criteria and best

practices to aid users in achieving project objectives. There are

numerous technical decisions that must be made in the selec-

tion and application of analytical methods and techniques used

during environmental data acquisition programs. It is not the

intent of this guide to define appropriate technical decisions,

but rather to provide technical support within existing decision

frameworks.

1.2 This guide informs practitioners on the considerations

relevant to the selection and application of analytical methods

and techniques for the quantitative and qualitative determina-

tion of PFAS in a variety of environmental sample media. This

guide encourages user-led collaboration with stakeholders,

including analytical laboratories, data evaluation practitioners,

and regulators, in the selection and application of analytical

methods and techniques used to support project-specific deci-

sion criteria and objectives as applied within a particular

environmental regulatory program. This guide recognizes the

complexity and diversity of environmental programs and

project objectives and provides technical guidance for a range

of project applications.

1.3 This guide is intended to complement, not replace,

existing regulatory requirements or guidance. ASTM Interna-

tional (ASTM) guides are not regulations; they are consensus-

based standards that may be followed as needed.

1.4 This guide recognizes that PFAS can be categorized as

polymeric or nonpolymeric, collectively amounting to more

than 4 700 Chemical Abstracts Service (CAS)-registered sub-

stances. Environmental concerns pertaining to PFAS are cen-

tered primarily on the perfluoroalkyl acids (PFAA), a subclass

of PFAS, which display extreme persistence in the environ-

ment and chain-length-dependent bioaccumulation and adverse

effects in biota.

1.5 This guide recognizes that published analytical methods

performed by commercial laboratories are limited to determi-

nation of a small subset of the more than 4 700 CAS-registered

PFAS.

1.6 The goal of this guide is to provide a technical frame-

work for informed selection and application of analytical

methods and techniques for the determination of target and

non-target PFAS in environmental sample media.

1.7 This guide aids users in selecting PFAS analytical

methods for various environmental applications.

1.8 This guide discusses existing published analytical meth-

ods for quantitative determination of method-specific lists of

target analytes, as well as non-standard analytical approaches

developed to qualitatively determine a broader range of PFAS,

for a variety of environmental applications. This guide also

provides an overview of research trends in this rapidly devel-

oping field.

1.9 This guide discusses the challenges and limitations of

analytical methods and techniques in the detection and quan-

titation of the large, complex set of PFAS.

1.10 This guide describes widely accepted considerations

and best practices used in the selection and application of

analytical procedures used during PFAS environmental pro-

grams. This guide complements but does not replace existing

technical guidance and regulatory requirements.

1.11 Units—The values stated in SI units are to be regarded

as the standard.

1.11.1 Other units, such as fractional units of parts per

billion and parts per trillion, are also included in this guide.

1.12 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1 This guide is under the jurisdiction of ASTM Committee E50 on Environmental

Assessment, Risk Management and Corrective Action and is the direct responsibil-

ity of Subcommittee E50.04 on Corrective Action.
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1.13 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents
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D7968 Test Method for Determination of Polyfluorinated

Compounds in Soil by Liquid Chromatography Tandem

Mass Spectrometry (LC/MS/MS)

D7979 Test Method for Determination of Per- and Polyfluo-

roalkyl Substances in Water, Sludge, Influent, Effluent,
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Media – Technical Brief, February 2019, EPA/600/F-17/
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092, 2008, revised 2009.
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Per- and Polyfluorinated Alkyl Substances (PFAS) in

Drinking Water by Solid Phase Extraction and Liquid

Chromatography/Tandem Mass Spectrometry (LC/MS/

MS)EPA/600/R-20/006, March 2020.

USEPA Method 533 Determination of Per-and Polyfluoroal-

kyl Substances (PFAS) in Drinking Water by Isotope

Dilution Anion Exchange Solid Phase Extraction and

Liquid Chromatography/Tandem Mass Spectrometry (LC/

MS/MS), 815-B19-020, December 2019.

USEPA Test Method 8327 Per-and Polyfluoroalkyl Sub-

stances (PFAS) Using External Standard Calibration and

Multiple Reaction Monitoring (MRM) Liquid

Chromatography/Tandem Mass Spectrometry (LC/MS/

MS), Revision 0, July 2021

USEPA Draft Method 1633 Analysis of Per- and Polyfluo-

roalkyl Substances (PFAS) in Aqueous, Solid, Biosolids,

and Tissue Samples by LC-MS/MS, First Draft, EPA

821-D-21-001, August 20211;Second Draft, EPA 821-D-

22-001, June 2022; Third Draft, EPA 821-D-22-003,

December 2022; Fourth Draft, EPA 821-D-23-001, July

2023.

USEPA Draft Method 1621, Screening Method for the De-

termination of Adsorbable Organic Fluorine (AOF) in

Aqueous Matrices by Combustion Ion Chromatography

(CIC), EPA 821-D-22-002, April 2022.

U.S. Environmental Protection Agency PFAS Master List of

PFAS Substances. CompTox Chemistry Dashboard, Ver-

sion 2.2.1, May 2023, Available Online at: https://

comptox.epa.gov/dashboard/

U.S. Environmental Protection Agency Drinking Water

Health Advisories for Perfluorooctanoate (PFOA) and

Perfluorooctane Sulfonate (PFOS), 822-R-16-004, 2016

U.S. Environmental Protection Agency Lifetime Health Ad-

visories and Health Effects Support Documents for Per-

fluorooctanoic Acid (PFOA) and Perfluorooctane

Sulfonate (PFOS), Federal Register, Vol 81, No. 101, May

25, 2016

U.S. Environmental Protection Agency , Lifetime Drinking

Water Health Advisories for Four Perfluoroalkyl Sub-

stances (PFOA, PFOS, GenX, and PFBS), Federal Regis-

ter Vol. 87, No. 118, June 21, 2022.

U.S. Environmental Protection Agency , PFAS National

Primary Drinking Water Regulation Rule Proposal (for

PFOA, PFOS, PFNA, HFPO-DA or GenX Chemicals,

PFHxS, and PFBS), Federal Register Vol. 88, No. 60,

March 29, 2023.

2.3 ISO Documents:4

ISO 25101 Determination of Perfluorooctane Sulfonate

(PFOS) and Perfluorooctanoate (PFOA) in Water –

Method for Unfiltered Samples Using Solid Phase Extrac-

tion and Liquid Chromatography / Tandem Mass Spec-

trometry (LC-MS/MS), 2009.

ISO 21675 Determination of Polyfluorinated Alkyl Sub-

stances (PFAS) in Water – Method Using Solid Phase

Extraction and Liquid Chromatography / Tandem Mass

Spectrometry (LC-MS/MS), 2019.

3. Terminology

3.1 Definitions:
3.1.1 adsorbable organofluorine (AOF), n—a fraction of

organofluorine that will sorb to a particular media, for example

carbon, and that remains sorbed to the media after removal

(washing) of the inorganic fluoride.

3.1.2 combustion ion chromatography (CIC), n—a tech-

nique that combines pyrolysis of a sample and analysis of the

combustion products using ion chromatography.

3.1.3 extractable organofluorine (EOF), n—the fraction of

organic fluorine that is first extracted and then analyzed.

3.1.4 fluoride ion, n—the inorganic anion of fluorine (F−);

that is, fluoride.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM

Standards volume information, refer to the standard’s Document Summary page on

the ASTM website.
3 Available from United States Environmental Protection Agency (EPA), William

Jefferson Clinton Bldg., 1200 Pennsylvania Ave., NW, Washington, DC 20460,

http://www.epa.gov.

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,

4th Floor, New York, NY 10036, http://www.ansi.org.
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