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2
Method 6200 – X-Ray Fluorescence Spectrometry for Elemental 
Concentrations 

7 Additional Methods

To
p

ic
s

2

3 Method 3060 – Alkaline Digestion for Cr(VI)

4 ASTM / EPA Collaborative Methods

5 Guidelines on Validation of Non-Regulatory Methods

6 Guidelines on Sample Collection and Processing of Waste
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Method 1340 – In Vitro Bioaccessibility Assay for Lead 

and Arsenic in Soil
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• Standard Operating Procedure for an In Vitro Bioaccessibility Assay 

for Pb and As in Soil

• Validation Assessment of the In Vitro Arsenic Bioaccessibility Assay 

for Predicting Relative Bioavailability of Arsenic in Soils and Soil-

like Materials at Superfund Sites (OLEM 9355.4-29 April 20, 2017)

• Guidance for Sample Collection for In Vitro Bioaccessibility Assay 

for Arsenic and Lead in Soil and Applications of Relative 

Bioavailability Data in Human Health Risk Assessment

• Fact Sheet: Relative Bioavailability and In Vitro Bioaccessibility of 

Lead in Soil

• Fact Sheet: Relative Bioavailability and In Vitro Bioaccessibility of 

Arsenic in Soil
https://www.epa.gov/superfund/soil-bioavailability-superfund-sites-guidance
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Why a Method for Pb and As Bioaccessibility?

• Determining bioavailability for soil contaminants is important for 

understanding site-specific risk
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• Previous in vivo method – cost prohibitive

• Method 1340 (in vitro) – reliable, rapid, 

reproducible, considerably less expensive

– reduces the clean-up costs at contaminated 

hazardous waste sites
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• Commonly found together at sites and accurately 

measuring their RBA has a significant impact on 

the risk assessment and on the selection of 

cleanup levels.

• Does not require the use or sacrifice of animals. 

and the reduced cost per sample allows risk 

assessors to obtain a more representative number 

of samples per exposure unit.

• Incorporation of As into the already existing 

method for Pb means that laboratories already 

have experience performing the assay.

Why a Method … (contd.)
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Updating Method 6200 – X-Ray Fluorescence 

Spectrometry for the Determination of Elemental 

Concentrations in Soil and Sediment
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• XRF can guide real-time, in-field choices, set 

decision unit (DU) boundaries, and evaluate 

sample processing.

• Technological progress enabled broadening 

of elements, rapid, low cost, and 

nondestructive analysis - detection limits for 

most of trace elements are usually below 

regulatory levels.

• Does not produce analytical waste, low 

energy consuming, safe and easy to 

operate.
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Updating Method 6200 (contd.)



Method 3060 – Alkaline Digestion for Cr(VI)
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Method Parameters

• High pH (~13) and high carbonate

• Liquid : solid ratio = 20 mL/g

• Borosilicate glass or quartz extraction vessels

• Stir samples at 90-95ºC for at least 1 hour

• Adjust pH to 7.5 with nitric acid

Analysis

• 7196A Visible Spectrophotometry

• 7199 Ion Chromatography

• 6800 Speciated Isotope Dilution Mass Spectrometry
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Challenges of Existing Method 3060
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• Incomplete Cr(VI) Extraction

o USGS studies show extraction of Cr(VI) is not quantitative compared to 

X-ray absorption near edge structure (XANES) spectroscopy results.

• Difficult to Operate

o Does not address heterogeneity or particle size.

o Addition of MgCl2 causes immediate precipitation of hydroxides and 

carbonates.

o Interferences due to phosphate.

o Large amounts of chromite/magnetite coat stir bars which interferes with 

their function and may affect extraction efficiency.
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Potential Updates - Method 3060
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• Particle Size

o Smaller size

• Extraction Vessel

o High pH/high carbonate extraction fluid dissolved 

borosilicate glass

o PTFE extraction vessels

• Liquid to Solid Ratio

o ~1000 (50x that of 3060A prescribed ratio)

• Extraction Time

o Dissolution of mineral phases and exchange processes 

may be kinetically limited (48 hours)
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• Interlaboratory studies for D8174-18, D8175-18

o Modernizing Ignitable Liquids Determinations rule finalized in 2020, 

incorporated D8174 and D8175: RCRA ignitability characteristic regulation

o Based on ASTM D3278-78 (Small scale closed cup), D93-79/D93-80 

(Pensky-Martens)
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o Maintain method-defined elements - cup dimensions, 

materials of construction, sample size, heating rate

o Standards need interlaboratory studies to generate precision 

statements

o SW-846 methods team working with National Enforcement 

Investigations Center laboratory, D34 committee
U.S. Environmental Protection Agency

https://www.epa.gov/hw-sw846/final-rule-modernizing-ignitable-liquids-determinations
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• Based on memos written in 1992:

https://www.epa.gov/hw-sw846/guidance-methods-development-and-methods-validation-

resource-conservation-and-recovery-act

• Benefits of revision:

✓ Better define EPA’s expectations of data to support publication of methods

✓ Standardize evaluation of method performance

✓ Streamline project planning

• References:

Guidelines for evaluation of multi-laboratory validation data (e.g., AOAC, ASTM, EPA)

“Guidelines on Validation of Non-Regulatory Chemical and Radiochemical 

Methods”, EPA/600/B-22/001 https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=354570&Lab=IO

U.S. Environmental Protection Agency

https://www.epa.gov/hw-sw846/guidance-methods-development-and-methods-validation-resource-conservation-and-recovery-act
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=354570&Lab=IO


Sample Collection and Processing of Waste
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Method 3110 – Extraction of Seafood for Arsenic Species

Method 6870 – Arsenic Speciation Analysis in Seafood Using IC/ICP-MS

Method 6850 – Perchlorate in Water, Soils, and Solid Wastes Using High 

Performance Liquid Chromatography/Electrospray Ionization/Mass 

Spectrometry (HPLC/ESI/MS)

Method 6860A – Perchlorate in Water, Soils, and Solid Wastes Using Ion 

Chromatography/Electrospray Ionization/Mass Spectrometry (IC/ESI/MS)

… and several others.

Additional Methods
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Reminder about SW-846 Methods

• Use of the latest version of SW-846 methods  

• Choose an appropriate and reliable method

• The user must be able to demonstrate that the method generates data that is 

appropriate for its intended use

• In situations where it may not be appropriate to use the latest method in SW-

846, earlier versions may be used.

• “Measurement objectives”, Not on measurement technologies

• Performance Based approach because it enables the method flexibility 

necessary for the analysis of complex RCRA wastes.

• Seeks approval of their project plan before applying any method on a specific 

project.
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Questions?

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