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Disclaimer

The views expressed in this presentation are those of the
author and do not necessarily represent the views or
policies of the Agency. Any mention of trade names or
commercial products does not constitute EPA endorsement
or recommendation for use.
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Presentation Overview

* Primer on OLEM, RCRA, SW-846
« ASTM-EPA collaboration on flash point testing
« SW-846 updates in progress:
« Organic methods
 Inorganic methods
« Aqueous leaching methods
« Other requests
« Alternatives to methylene chlorided
 Plans for web updates, communications:
 FAQS
* Newsletter
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Recent OLEM Rulemakings, Guidance:

* RCRA:

* 40 CFR Part 261 Appendix VIII PFAS Hazardous Constituents rulemaking: 89 FR
8606, proposed rule released 2/08/2024

» §264 Statutory Definition of Hazardous Waste Applicable to Corrective Action for
Releases From Solid Waste Management Units: 89 FR 8598, proposed rule
released 02/2024

* CERCLA:

e §302 Designation of PFOA and PFOS as CERCLA Hazardous Substances (89 FR
39124, final rule effective 7/8/2024)

* Interim PFAS Destruction and Disposal Guidance; Notice of Availability for Public
Comment (89 FR 26879, released 4/16/2024)

 TSCA:

e §761 Alternate PCB Extraction Methods and Amendments to PCB Cleanup and
Disposal Regulations (88 FR 59662, final rule published 8/29/2023)

 Not OLEM, but notable: Methylene chloride regulation under TSCA (89 FR 39254,
final rule published 5/8/2024)
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https://www.epa.gov/hw/proposal-list-nine-and-polyfluoroalkyl-compounds-resource-conservation-and-recovery-act
https://www.epa.gov/hw/proposal-list-nine-and-polyfluoroalkyl-compounds-resource-conservation-and-recovery-act
https://www.federalregister.gov/documents/2024/02/08/2024-02328/definition-of-hazardous-waste-applicable-to-corrective-action-for-releases-from-solid-waste
https://www.federalregister.gov/documents/2024/05/08/2024-08547/designation-of-perfluorooctanoic-acid-pfoa-and-perfluorooctanesulfonic-acid-pfos-as-cercla-hazardous
https://www.federalregister.gov/documents/2024/05/08/2024-08547/designation-of-perfluorooctanoic-acid-pfoa-and-perfluorooctanesulfonic-acid-pfos-as-cercla-hazardous
https://www.federalregister.gov/documents/2024/04/16/2024-08064/interim-pfas-destruction-and-disposal-guidance-notice-of-availability-for-public-comment
https://www.federalregister.gov/documents/2023/08/29/2023-17708/alternate-pcb-extraction-methods-and-amendments-to-pcb-cleanup-and-disposal-regulations
https://www.federalregister.gov/documents/2024/05/08/2024-09606/methylene-chloride-regulation-under-the-toxic-substances-control-act-tsca

Program offices under Office of Land and

Emergency Management (OLEM)

OLEM program offices include:

» Office of Resource Conservation and Recovery ——
(O RC R) Organization Chart for the Office

« Office of Superfund Remediation and I ewiwierantl et
Technology Innovation (OSRTI) O o B

« Federal Facilities Restoration and Reuse Office preee " Depty et
(FFRRO) “

« Office of Emergency Management (OEM)

- Office of Underground Storage Tanks (OUST) = e

 Office of Brownfields and Land Revitalization —
(OBLR) —

. Office of Mountains, Deserts and Plains (OMDP) g St

« OMS, PARMS, etc...
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Waste Characterization Branch,

Office of Resource Conservation and Recovery
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What I1s a method?

EPA 600/B-22/001 | January 2022 | www.epa.govi/research

Guidelines on Validation of
Non-Regulatory Chemical
and Radiochemical Methods

;' ,‘i / “"

» Optimized process

« Appropriate types, frequency of
guality controls

« Characterized performance:
 Bias/Trueness
» Detection and Quantification

Capability

* Instrument Calibration/Verification
« Measurement Uncertainty

Precision EPA 600/B-22/001, published January 2022
* Range https://www.epa.gov/system/files/documents/2022-
° 12/GUIDELINES%200N%20VALIDATION%20NRCRM%20EPA
Rugge_d_ness %20600B-22-001.PDF
i SeleCUVlty https://www.epa.gov/labs/national-program-manager-regional-

laboratories-activities
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https://www.epa.gov/labs/national-program-manager-regional-laboratories-activities
https://www.epa.gov/labs/national-program-manager-regional-laboratories-activities
https://www.epa.gov/labs/national-program-manager-regional-laboratories-activities
https://www.epa.gov/labs/national-program-manager-regional-laboratories-activities
https://www.epa.gov/labs/national-program-manager-regional-laboratories-activities

What 1s a method?

* 4.7 Ruggedness: the extent to which an analytical method
remains unaffected by minor variations in operating conditions.

Ruggedness testing involves experimental designs for examining
method performance when minor changes are made in operating
or environmental conditions. The changes should reflect expected,
reasonable variations that are likely to be encountered in different
laboratories.
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The SW-846 Compendium

« EPA's official collection of test methods for compliance
with Resource Conservation and Recovery Act (RCRA)

« 220+ test methods and guidance on project planning,
sampling, quality assurance

« A few methods are incorporated by reference in RCRA
regulations — Method Defined Parameters (MDPS)

« Remaining methods are performance-based, “non-
regulatory”

« Appropriate modifications are permitted
* Other reliable, published methods may be used

« Regulated entity is responsible for ensuring results are
appropriate, decisions are accurate

) @& epa.gov/hw-sw846 @ :

UtdStt
\’ nnnnnnnnnnnnnnnnn
Ag cy

CONTACT US

Hazardous Waste Test
Methods /| SW-846

What's New with SW-846

A

¢ Update VIl to SW-846
e Update VI to SW-846
» Validated Methods

e SW-846 FAQs

https://www.epa.gov/hw-sw846
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https://www.epa.gov/hw-sw846

Streamlined Publication Process for Non-

Reqgulatory SW-846 Methods

« Shorter process than
publishing proposed and
final Federal Register
notices

 Provide public notice
and request comments
through SW-846 mailing
list

* Publish a response to
comments document in
the final docket along
with any revised
documents

https://www.epa.qgov/hw-sw846/streamlined-procedure-

Prepare
LEAN
comms
documents

Notify
EPA
offices of
changes

Finalize
method
via WG

Brief ORCR
management

Post method on
Validated
Methods/ What'’s
New pages for
comment

Prepare Email
Response SW-846
to mailing
Comments list, etc.

Revise
methods

Post
method, etc.
on What'’s
New/SW-846
pages

9 10 11

Brief ORCR
management

EPA

publishing-non-requlatory-sw-846-methods


https://www.epa.gov/hw-sw846/streamlined-procedure-publishing-non-regulatory-sw-846-methods
https://www.epa.gov/hw-sw846/streamlined-procedure-publishing-non-regulatory-sw-846-methods

The SW-846 Compendium:

Methods updates since 3" edition
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ASTM/EPA Collaboration: Flash Point Standards&e>

 ORCR published final Modernizing Ignitable Liguids Determinations
rule in June 2020, incorporated ASTM D8174-18 and D8175-18 by
reference at 40 CFR Part 261.21(a)

« D8174-18: Small scale closed cup

« 2 mL sample size, Applicable flash point range: -20 to 70°C
« D8175-18: Pensky-Martens

« 75 mL sample size, Applicable flash point range: 20 to 70°C

* Maintained method-defined aspects of ASTM D93-79/D93-80,
D3278-78

 State adoption was optional
* Next steps: Interlaboratory validation study

 We need at least 10 participating laboratories - Please contact me if
your laboratory has experience, interest SEPA



https://www.epa.gov/hw-sw846/final-rule-modernizing-ignitable-liquids-determinations

Organic methods updates:

PFAS analytical methods

« Completed validation studies:

« US Department of Defense collaborating with EPA Office of
Water to validate Method 1633

« ASTM International collaborating with EPA Region 5 lab on
Interlaboratory study for D8421-22

* Next steps: Incorporate data, references into SW-846 updates

« 3512A, 8327A: Add target analytes, include extracted
Internal standard/isotope dilution calibration

« 3536, 3551, 3670(?): New sample preparation and cleanup
methods

EPA




ORD 3512/8327 R&D Experiments: Effect of

particulates on recovery

Recovery from aqueous samples equilibrated with 2.5% (m/v)

« 5 mL replicate aqueous biosolids
samples 160
« Added 125 mg NIST 140
biosolids SRM . 120
« Spiked with PFAS target & 100
analytes (PFBA had some S 80
background) < 60
« Mixed end-over-end for 48h “°
« Refrigerated for 48 h 20
+ Prepared by Method 3512:  ° LILLILLLILIL LN NYYRNNVAN VNI LI LY
- Spike with labeled T A ek = R i vd e A AP D D
ollibipgaaDAfHFORILII|aLLUilnspadjlnena®OO0000
analogs oo &&Q_Ii&go.g:o_ oo < © g L 1L L L L
- Dilute 1:1 with methanol T =>>000
* Vortex, filter, analyze by B

LC/MS/MS

<
m
U




Organic Method Development

Project: TOP Assay

* Total Oxidizable Precursors
(TOP) Assay

 Alkaline persulfate oxidation
to convert PFAS precursors
to perfluoroalkyl acids

* Collaborators:

« EPA, Commercial labs,
universities, other federal
agencies

« Goal: Complete method
development for waters in early
2025, followed by solids

Challenges Potential Solutions

Maintain high redox
potential

Improve fluorine .
mass balance

Minimize volatile loss

Processes for solids

Pretreatment for DOC, as
needed

Surrogate to monitor oxidation
process

Monitor for ultra-short chain
transformation products

Closed system

Heat-activated vs UV-activated
Extraction followed by oxidation
vs direct oxidation

Environ. Sci. Technol. Lett. 2023, 10, 4, 292-301 a
https://pubs.acs.org/doi/10.1021/acs.estlett.3c00061 \"IEPA



https://pubs.acs.org/doi/10.1021/acs.estlett.3c00061

SW-846 Organic Updates: VOC methods, Chapter 4

sample preservation and holding times

« Validated methods to propose for publication:

« 5035A: Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste

Validated Test Methods
Sam pIeS Recommended for Waste Testing

* Incorporate reference to frozen holding time

the most up-to-date methods available. However, these methods have not been formally incorporated

]

studi/ for sealable coring devices from ASTM i
D6418 research report o
« Move Appendix A into chapters, methods, as —
appropriate e
« 8015D: Non-halogenated organics using gas
chromatography/flame ionization detection (GC/FID) [ -
« Add light hydrocarbons R e—

* Chapter 4: Include pH = 2 preservation option for e
acrolein and acrylonitrile in aqueous samples https://www.epa.gov/hw-sw846/validated-

test-methods-recommended-waste-testing

EPA

46 Compendium through the public comment process. While many of the following
y be added to SW-846 in the future, authorized states may have regulatory restrictions

£ SIN-
ing which version of a method can be used.
ore, EPA

ends checking with your state or EPA regional office before using the following

Publication 1
Date



https://www.epa.gov/hw-sw846/validated-test-methods-recommended-waste-testing
https://www.epa.gov/hw-sw846/validated-test-methods-recommended-waste-testing

Acrolein and Acrylonitrile aqueous stability

study

Samples preserved at pH 2, pH 4-5, no pH adjustment

Acrolein was not as stable as acrylonitrile
pH 2; pH 4 —5; No preservative Lower Control Limit

POTW effluent Industrial wastewater

2 8

™ =
=1 2

Acrolein Conc (ug/L)

<

Days in refrigerated storage

30
20
20.
10
0 § 8 ’=‘
0 2 a 6 B 10 12 14 0

Multiple commercial labs participated in a 14 day stability study

Conclusions: pH 2 preservation worked as well or better than pH 4-5

Landfill leachate




Inorganic Methods Update: 3050C

« 3050C, “Acid Digestion of Sediments, Sludges
and Soils”

« Motivation for update:

- 3050B (1996) Used different digestion %
procedures for ICP-OES and ICP-MS

* Only nitric acid for ICP-MS to minimize
polyatomic interferences from chlorine

« Modern ICP-MS instruments use polyatomic 20 [
interference correction technologies (e.g., - 100

0 | 1 I | | I 1 1 | i I | ] | I 1 L 1 I L] 1 1 1 l I T —

collision/reaction cell, triple quadrupole) Acid Ratio (Nitric:Hydrochloric)

« Same digeState can be analyzed by ICP- Figure from 3051A, microwave digestion
OES and ICP-MS method for solids

100 T 1 LI = T T T T '| T T T 1 I I T I I i 1 I T I T { T

% Sb recovery

EPA




Inorganic Methods Update: 3050C

« 3050C, “Acid Digestion of Sediments, Sludges and Soils”
« Updated digestion process - same for ICP-OES and ICP-MS:
* Initial reflux with HNO, and HCI
* Treatment with hydrogen peroxide
* Final reflux with HCI

« Anticipated Release: Fall 2024 propose for public comment

« Update will include technical corrections to 3500-series organic
extraction methods (2010 spiking memo), 8000D (fix equation)

EPA




Inorganic Methods Update: 3050C

Distribution of repeatability RSDs for
elements in reference materials, 6020B

Comparison of 3050C and 3050B grand mean
concentrations by reference material, 6010D
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Aqueous leaching methods:

SW-846 LEAF Methods

 Methods 1313, 1316: Batch equilibrium leaching tests
— Method 1313: Varies solution pH (range: 2 to 13)
— Method 1316: Varies liquid-solid ratio (L/S range 0.5 to 10)
— Granular solids

« Methods 1314, 1315: Dynamic leaching tests

— Method 1314: Up-flow column percolation test — granular
solids

— Method 1315: Tank leaching test - monolithic or
compacted granular solids

« Multi-point aqueous leaching methods

« Used to better model leaching behavior, evaluate
Immobilization strategies prior to deploying in the field
wEPA




Aqueous Leaching: Adapting LEAF methods

to SVOCs and PFAS

« Current status: Multi-laboratory validation studies are underway for
1313A and 1316A, and 1314A is starting soon

* Planning to complete Method 1315A development in the coming year
« Validation study:
 Four field-contaminated soils, two with SVOCs and two with PFAS

 Four participating laboratories (commercial, government), with
Vanderbilt as the reference lab

« Aqueous leachate samples analyzed by a commercial testing
laboratory

* Timeline: 1313A, 1316A, 1314A anticipated to be ready to propose for
ublication in 2025, followed by 1315A
P / wEPA




Aqueous Leaching: SW-846 LEAF Methods

Batch equilibration methods 1313 and 1316

« Advantage: End-over-end mixing to approach
equilibrium relatively quickly (e.g., 24 hours for
<300 pum particle size), easy to replicate

« Disadvantage: Potential to over-estimate in situ

- After 24 h Settling, After 2800 RCF,
IeaChlng _ _ _ _ Before Centrifuging 30 min Centrifuging
« Challenge: Liquid-solid separations (6,580 NTU) (50 NTU)

« TSS tends to be higher at alkaline pH
* No filtration avoids sorption-related losses
« Alum addition resulted in inconsistent
separations, increasing TSS during storage
« Solution: Centrifuge

Preliminary info from draft document entitled “Development of Equilibrium Leaching Tests for Materials Containing SVOCs and PFAS Background Information Document”, authored by Andrew Garrabrants,

Fangfei Liu, Kaelyn Warne, Rosanne DelLapp, Zhiliang Chen, Darlington Yawson, David Kosson (Vanderbilt University), Jennifer Guelfo and Md. Isreq Real (Texas Tech University), and Hans van der Sloot

(Hans van der Sloot Consultancy), Subcontracted by Abderrahmane Touati (Jacobs Technology, Inc), prepared for Susan Thorneloe USEPA Office of Research and Development, Center for Environmental
Solutions and Emergency Response, and Troy Strock, USEPA Office of Land and Emergency Management, manuscript in preparation




Method 1313A example: pH-dependence of

PFAS leaching from AFFF-contaminated soils

 pHrange: 21to 13
 Liguid-to-solid ratio: 10:1
« Equilibration time: 24 hr (<300 pm)
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Eluate pH Eluate pH

Preliminary leaching data from draft document entitled “Development of Equilibrium Leaching Tests for Materials Containing SVOCs and PFAS Background Information Document”, authored by Andrew
Garrabrants, Fangfei Liu, Kaelyn Warne, Rosanne DelLapp, Zhiliang Chen, Darlington Yawson, David Kosson (Vanderbilt University), Jennifer Guelfo and Md. Isreq Real (Texas Tech University), and Hans van
der Sloot (Hans van der Sloot Consultancy), Subcontracted by Abderrahmane Touati (Jacobs Technology, Inc), prepared for Susan Thorneloe USEPA Office of Research and Development, Center for
Environmental Solutions and Emergency Response, and Troy Strock, USEPA Office of Land and Emergency Management, manuscript in preparation




Method 1314A example: Saturated column

leaching profile, AFFF-contaminated soll

* Flow rate: 0.5-1.0 L/S (L/kg) day

 Fractions:

N, or Ar 1-cm sand
(optional) layers

—

L/S 0.2-10

eluate collection
bottle(s)

air lock ]

|

eluant pump
reservoir

Woo

4 < subject

material

< end cap

shut-off valve

PFPeA (pg/L)

100

reereclll-opm
e B
_______________ LLOQ
MDL
B 7 —— WA WA
4 6 8 10 12

ZL/S (L/kg-dry)

Preliminary leaching data from draft document entitled “Development of Equilibrium Leaching Tests for Materials Containing SVOCs and PFAS Background Information Document”, authored by Andrew
Garrabrants, Fangfei Liu, Kaelyn Warne, Rosanne DelLapp, Zhiliang Chen, Darlington Yawson, David Kosson (Vanderbilt University), Jennifer Guelfo and Md. Isreq Real (Texas Tech University), and Hans van
der Sloot (Hans van der Sloot Consultancy), Subcontracted by Abderrahmane Touati (Jacobs Technology, Inc), prepared for Susan Thorneloe USEPA Office of Research and Development, Center for

Environmental Solutions and Emergency Response, and Troy Strock, USEPA Office of Land and Emergency Management, manuscript in preparation




Agueous leaching methods:

Include Arsenic in Method 1340A

i SW-846 MethOd 1340, “In Vitro B|OacceSS|b|I|ty Soi'l Bioavailabilityat Superfund Sites:
Assay for Lead in Soil” published in 2017 Guidance

- Used to estimate relative bioavailability in ingested P e
soll

« Validation study for lead and arsenic is complete, Metals
round-robin study report written ST St D b e e

« Current status: ORD and OSRTI workgroup that led e e e
validation study are reviewing updated method

* Next steps: o bt e

e SW-846 methods Workgroup revieW, https://www.epa.gov/superfund/soil-bioavailability-

superfund-sites-guidance#arsenic

management review, propose for public

comment
EPA



https://www.epa.gov/superfund/soil-bioavailability-superfund-sites-guidance#arsenic
https://www.epa.gov/superfund/soil-bioavailability-superfund-sites-guidance#arsenic

TSCA methylene chloride rule

« Regqulation:

* Prohibited uses of methylene chloride (¢ . FEDERAL REGISTER (.,

« Made an exception for laboratory testing, but reduCed e — - ..
Workplace exposure IimitS by 10_f0|d lgz::r;lla:ectctf_:-lsoggt;:, Regulation Under the Toxic Substances

 Implementation timeframe is relatively short -

« Implications:
° Methylene Chloride COSt I|ke|y to increase https://www.federalreqister.gov/documents/2024/05/08/

2024-09606/methylene-chloride-requlation-under-the-

« Available laboratory testing capacity could decrease 'ecsustances-contotactisca

« Potential solutions:
* Reduce sample size, extraction volume (e.g., SPE, micro-extraction)
 Alternative solvents (e.g., Ethyl acetate)
 Alternative determinative techniques (e.g., LC/MS) SEPA



https://www.federalregister.gov/documents/2024/05/08/2024-09606/methylene-chloride-regulation-under-the-toxic-substances-control-act-tsca
https://www.federalregister.gov/documents/2024/05/08/2024-09606/methylene-chloride-regulation-under-the-toxic-substances-control-act-tsca
https://www.federalregister.gov/documents/2024/05/08/2024-09606/methylene-chloride-regulation-under-the-toxic-substances-control-act-tsca

Other SW-846 projects, method publications

* Representative sample collection methods for different classes of
chemicals in solls

» Passive sampling for PAHs and PCBs in sediment porewater

« Automated extractions for PFAS in solids, e.g., microwave,
pressurized fluid extraction

 Alternative technologies for acid digestions of solid samples, e.qg.,
Infra-red

 Alternative analytical methods for petroleum hydrocarbons, e.qg., UV
fluorescence

 Alternatives to organofluorine testing

(O O] _ e.g., reductive
dehalogenation/ion selective electrode

* elc.

EPA




Web updates In progress:

Revamp Freguently Asked Questions

° M Ove I A S tO G % epagov/hw-sw846/test-datatable-general Q ) a
O PFAS [ SW-846 [ TPH [ IDP [ Coaching [ Clu-ln [3J NIOSH [ TRI @ Chemical Test Meth.. @ https://unece.org/D... @ Agency-wide Qualit... » 3 All Bookmarks
Se arC h ab I e tab I e ' ' l O re Manage My Web Areas _§ Tstrock Admin Toolbar quick search &= (003d3593a990da634e774a80462981bf9a01dcca) prod
b)

* Revise some outdated
I was recently re-calculating laboratory results for Ra-228 from:
I:A S a laboratory using a slightly modified version of Method 9320, | o9
using the calculation on page 5. Using this equation, | was not
able to duplicate the results that the laboratory reported.
However, when | multiplied the t1 and t3 time by the decay
 Add m mmonl
C O re CO O n constant, | was able to duplicate the results.
aS (ed u estlons frO m Decay equation for Radium-228 in The equation in older versions of SW-846 Method 9320 is
q SW-846 Method 9320. misprinted. The error has been fixed in the Update V version of
the method, "Method 9320: Radium 228, part of Test Methods

I n C u I rl e S d atab a,S e for Evaluating Solid Waste, Physical/Chemical Methods".

decay equation requires the incorporation of the decay @

Show entries Search:

Condensed Question T | category I | Method I | Full Question & Answer I e

constant, lambda, which is In2/half-life.

EPA




Improving communications:

Newsletter

» Establish more regular, consistent esooy  EEETEE b
communications with community of ouoio e | [/
method users

* Provide notifications about current

events, including more than just SW- -
846 updates L

* Enable people to
subscribe/unsubscribe to mailing list

Special thanks to Melissa Beedle In
EPA Region 8 for putting it together!

EPA




SW-846 methods program contacts:

Troy Strock, chemist
»Phone: (202) 566-0504
»E-mail: strock.troy@epa.qov

Jocelyn Hospital, Waste Characterization Branch manager

»Phone: (202) 566-2233
»E-mail: hospital.jocelyn@epa.qov

Opportunities for involvement:
 Participate in an upcoming validation study

« Sign-up for SW-846 mailing list, submit a technical

guestion about SW-846 methods:
https://www.epa.gov/hw-sw846/forms/contact-us-about-
hazardous-waste-test-methods

EPA



mailto:strock.troy@epa.gov
mailto:hospital.jocelyn@epa.gov
https://www.epa.gov/hw-sw846/forms/contact-us-about-hazardous-waste-test-methods
https://www.epa.gov/hw-sw846/forms/contact-us-about-hazardous-waste-test-methods
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