From: Winslow, Frank (ECY)

To: Yusuf Pehlivan

Subject: XN0012 - WA Cold Storage - FW: PFAS data
Date: Friday, October 11, 2024 10:06:55 AM
Attachments: WA Cold Storage PFAS.xIsx

Hi Yusuf,

FYI, Ecology Toxics Cleanup Program'’s (TCP's) lead toxicologist pulled the PFAS data from our
EIM system and prepared the attached for an Ecology-internal presentation (discussing PFAS in
general). He mentioned that in addition to the WA state criteria mentioned within Ecology’s NFA
Likely letter, there is a new EPA drinking water standard that is based on a Hazardous Indices of 1
for a combined four PFAS species. We will evidently need to consider that as an Applicable and
Relevant or Appropriate Requirement (ARAR) for compliance monitoring.

If the attached does not make it sufficiently clear, we can reach out to Andy Kallus later, if
needed.

Thanks, Frank

Frank P. Winslow, LHG

WA Expedited VCP Site Manager

Department of Ecology — Toxics Cleanup Program
1250 W. Alder Street, Union Gap, WA 98903

(509) 424-0543 (cell)

Frank.Winslow@ecy.wa.gov

From: Kallus, Andrew (ECY) <akal461@ECY.WA.GOV>
Sent: Thursday, October 10, 2024 4:05 PM

To: Winslow, Frank (ECY) <fwin461@ECY.WA.GOV>
Subject: PFAS data

Hi Frank — attached is my evaluation of the data.
Thanks,

Andy Kallus

Toxicologist — Policy & Technical Support Unit

Toxics Cleanup Program (TCP) | Washington State Department of Ecology
Cell: 360-878-2952

AKAL461@ecy.wa.gov

Main Address and Contact

PO Box 47600, Olympia, WA 98504-7600

Physical Address: 300 Desmond Dr SE, Lacey, WA 98503
TCP Main: 360-407-7170

https://ecology.wa.gov
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PFAS Data

																		AN		AO				AE		AF		AI		AJ		AK

		CAS		Sample ID		Result		Units		Qual		Reduced Data		PFAS Chemical				Ground
Water 
Method B Potable
Groundwater Cleanup Level
(Target for Soil
to Groundwater
Pathway)
see guidance
(ng/L)		Ground
Water
Target
Criterion
see guidance				Ground
Water
Method B
Noncancer
(Eq. 720-1)
(ng/L)		Ground
Water
Method B 
Cancer
(Eq. 720-2)
(ng/L)		Ground
Water
Maximum Contaminant Level Goal
40 CFR 141
(ng/L)		Ground
Water
Federal
Maximum Contaminant Level
40 CFR 141
(ng/L)		Ground
Water
WA State Maximum Contaminant Level
246-290 WAC
(ng/L)				Health-Based Water Concentration
(ng/L)		Exceedance?

		13252-13-6		FMW-10-061423		4.4		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				4.4		ng/L		U		2.2		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				1.7		ng/L		J		1.7		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				1.7		ng/L		J		1.7		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.3																						

		375-22-4				200		ng/L				200		PFBA				8000		N				8000														

		307-24-4				540		ng/L				540		PFHxA				8000		N				8000														

		335-67-1				7.6		ng/L				7.6		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								Hit

		1763-23-1				14		ng/L				14		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								Hit



		13252-13-6		FMW-11-061423		4.5		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				1.2		ng/L		J		1.2		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				4.5		ng/L		U		2.25		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				4.5		ng/L		U		2.25		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.5																						

		375-22-4				17		ng/L				17		PFBA				8000		N				8000														

		307-24-4				40		ng/L				40		PFHxA				8000		N				8000														

		335-67-1				2.3		ng/L				2.3		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								

		1763-23-1				2.7		ng/L		J		2.7		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								



		13252-13-6		FMW-12-061423		4.4		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				4.4		ng/L		U		2.2		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				4.4		ng/L		U		2.2		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				4.4		ng/L		U		2.2		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.4																						

		375-22-4				11		ng/L				11		PFBA				8000		N				8000														

		307-24-4				36		ng/L				36		PFHxA				8000		N				8000														

		335-67-1				2		ng/L				2		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								

		1763-23-1				0.61		ng/L		J		0.61		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								



		13252-13-6		FMW-8-061423		4.5		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				0.46		ng/L		J		0.46		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				4.5		ng/L		U		2.25		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				1.2		ng/L		J		1.2		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.3																						

		375-22-4				93		ng/L				93		PFBA				8000		N				8000														

		307-24-4				190		ng/L				190		PFHxA				8000		N				8000														

		335-67-1				2.8		ng/L				2.8		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								

		1763-23-1				13		ng/L				13		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								Hit



		13252-13-6		MW-2-061423		4.4		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				0.28		ng/L		J		0.28		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				4.4		ng/L		U		2.2		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				4.4		ng/L		U		2.2		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.4																						

		375-22-4				100		ng/L				100		PFBA				8000		N				8000														

		307-24-4				260		ng/L				260		PFHxA				8000		N				8000														

		335-67-1				1.5		ng/L		J		1.5		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								

		1763-23-1				4.4		ng/L				4.4		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								Hit



		13252-13-6		MW-3-061423		4.4		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				3.1		ng/L		J		3.1		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				1.4		ng/L		J		1.4		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				1.8		ng/L		J		1.8		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.3																						

		375-22-4				170		ng/L				170		PFBA				8000		N				8000														

		307-24-4				340		ng/L				340		PFHxA				8000		N				8000														

		335-67-1				10		ng/L				10		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								Hit

		1763-23-1				53		ng/L				53		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								Hit



		13252-13-6		MW-4-021323		4.5		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				4.7		ng/L				4.7		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				4.5		ng/L		U		2.25		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				2		ng/L		J		2		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.4																						

		375-22-4				56		ng/L				56		PFBA				8000		N				8000														

		307-24-4				100		ng/L				100		PFHxA				8000		N				8000														

		335-67-1				37		ng/L				37		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								Hit

		1763-23-1				11		ng/L				11		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								Hit



		13252-13-6		MW-4-061423		4.5		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				2.5		ng/L		J		2.5		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				4.5		ng/L		U		2.25		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				16		ng/L				16		PFNA				10		MCL; see MCL Note				40				10		10						10		Hit

														HI MCL		2																						Hit

		375-22-4				42		ng/L				42		PFBA				8000		N				8000														

		307-24-4				100		ng/L				100		PFHxA				8000		N				8000														

		335-67-1				19		ng/L				19		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								Hit

		1763-23-1				16		ng/L				16		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								Hit



		13252-13-6		MW-5-021323		4.3		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				1.7		ng/L		J		1.7		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				1.6		ng/L		J		1.6		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				4.3		ng/L		U		2.15		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.4																						

		375-22-4				4.3		ng/L		U		2.15		PFBA				8000		N				8000														

		307-24-4				9.2		ng/L		U		4.6		PFHxA				8000		N				8000														

		335-67-1				0.64		ng/L		J		0.64		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								

		1763-23-1				4.3		ng/L		U		2.15		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								



		13252-13-6		MW-6-021323		4.5		ng/L		U		0		HFPO-DA; GenX				10		MCL; see MCL Note				24				10		10						10		

		375-73-5				1		ng/L		J		1		PFBS				4800		N; see MCL Note				4800												2000		

		355-46-4				1.6		ng/L		J		1.6		PFHxS				10		MCL; see MCL Note				160				10		10						10		

		375-95-1				4.5		ng/L		U		2.25		PFNA				10		MCL; see MCL Note				40				10		10						10		

														HI MCL		0.4																						

		375-22-4				4.6		ng/L				4.6		PFBA				8000		N				8000														

		307-24-4				10		ng/L				10		PFHxA				8000		N				8000														

		335-67-1				3.3		ng/L				3.3		PFOA				4		MCL; see MCL Note				0.48		0.003		0		4								

		1763-23-1				1.2		ng/L		J		1.2		PFOS				4		MCL; see MCL Note				1.6		2.2		0		4								
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				PFAS Hazard Index MCL Calculation Tool

						Enter Site Information

						Date:

Kallus, Andrew (ECY): Kallus, Andrew (ECY):

Enter Date: use format:
Month Day, Year (e.g., January 1, 2024)		June 14, 2023

						Site Name:		Washington Cold Storage

						Sample Name:		MW-4-061423



								Data Input

Kallus, Andrew (ECY): Kallus, Andrew (ECY):

For PFAS concentrations estimated to be zero (see blue text box on handling non-detect data), leave blank or enter 0 in the cell.

						PFAS Chemical		PFAS Concentration at Water Source1
(ppt or ng/L)

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
PFAS groundwater cleanup levels in CLARC are expressed as µg/L or ppb. CLARC groundwater levels can be converted to ng/L or ppt by multiplying by 1,000.		Composition Ratio of the PFAS Mixture
(percent)		Health-Based Water Concentration
(HBWC)
(ppt or ng/L)				Hazard Index2
(HI)
(Eq. 1)		Percent Contribution to the Hazard Index						How do I calculate the Hazard Index (HI)?
The Hazard Index (HI) is the sum of fractions called Hazard Quotients (HQs). Each fraction compares the level of a PFAS measured in the water to its health-based water concentration (HBWC). The HBWC represents the highest level below which there is no risk of health effects. Notes on using the calculator are provided below.

						HFPO-DA

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
Hexafluoropropylene Oxide Dimer Acid (GenX)		0		0.0%		10		a		0.00E+00		0.0%						Column D. Input PFAS concentrations measured at the water source in units of ppt (same as ng/L). See second blue text box below: "Handling Non-Detect Data".

						PFBS

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
Perfluorobutanesulfonic Acid		2.5		12.0%		2,000		b		1.25E-03		0.1%

						PFHxS

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
Perfluorohexanesulfonic Acid		2.25		10.8%		10		a		2.25E-01		12.3%						     Note: The HI is presented as one significant figure (see note in blue text box below). An HI of less than or equal to 1 is in blue font, and an HI greather than 1 is in red font.

						PFNA

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
Perfluorononanoic Acid		

Kallus, Andrew (ECY): Kallus, Andrew (ECY):

Enter Date: use format:
Month Day, Year (e.g., January 1, 2024)		

Kallus, Andrew (ECY): Kallus, Andrew (ECY):

For PFAS concentrations estimated to be zero (see blue text box on handling non-detect data), leave blank or enter 0 in the cell.		

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
PFAS groundwater cleanup levels in CLARC are expressed as µg/L or ppb. CLARC groundwater levels can be converted to ng/L or ppt by multiplying by 1,000.		

Kallus, Andrew (ECY): Kallus, Andrew (ECY):
Hexafluoropropylene Oxide Dimer Acid (GenX)		16		77.1%		10		a		1.60E+00		87.6%

						Totals		21		100.0%		---				2		100.0%						Column E. Calculates the composition of the PFAS mixture in water (in percentage).

						Notes:																		Column I. Calculates the percent contribution to the HI for each individual PFAS. This lets the user know which PFAS are contributing the greatest to the HI.

						a - HBWCs for PFHxS, PFNA, and HFPO-DA are also individually applied as MCLGs and MCLs.

						b - EPA derived a HBWC of 2,000 ng/L for PFBS but did not establish an MCLG or MCL. Although PFBS is not regulated individually (i.e., with an individual MCL), it must be included in the hazard index MCL calculation for the PFAS mixture (i.e., sum of HQs for HFPO-DA, PFBS, PFHxS, and PFNA).



						1 This calculator applies to any current or potential future source of drinking water including groundwater and surface water sources. For the HI evaluation, each sample analyses should include results for all four PFAS chemicals (i.e., HFPO-DA, PFBS, PFHxS, and PFNA).

						2 It's recommeded to consult with a toxicologist within Ecology's TCP Policy and Technical Support Unit for assistence in developing PFAS cleanup levels for mixtures that exceed an HI MCL of 1 (360-407-7170).



						Acronyms

						HBWC = Health-Based Water Concentration.										Remark:


						HI = Hazard index

						HQ = Hazard quotient

						MCL = Maximum contaminant level

						MCLG = Maximum contaminant level goal

						MDL = Method detection limit

						MTCA = Model Toxics Control Act

						NPDWR = National Primary Drinking Water Regulation

						ng/L = Nanogram per liter; same as ppt

						PFAS = per- and polyfluoroalkyl substances

						ppt = part per trillion; same as ng/L

						PQL = Practical quantitation limit
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Handling Non-Detect Data
For investigating and determining compliance with sources and releases of PFAS to groundwater or surface water at MTCA sites, handle non-detect data using the procedure below.
For PFAS measurements below the method detection limit (MDL), substitute one-half the MDL. For PFAS measurements above the MDL but below the practical quantitation limit (PQL), use the value reported (e.g., J qualified data). For a PFAS that is reported as non-detect, has never been detected in any sample at a site, and is not suspected of being present at the site based on site history and other knowledge, enter "0" for that PFAS instead of one-half the MDL.

Note: When a regulated drinking water system is evaluating compliance with the HI MCL, EPA's PFAS National Primary Drinking Water Regulation (NPDWR) Final Rule (40 CFR 141.903) specifies procedures for  establishing compliance with the MCL (including handling non-detect data) (see link below). For PFAS releases at MTCA sites that have impacted a regulated drinking water system, coordination with the Washington State Department of Health (DOH) and/or the local health department is required for determining compliance requirements. It's also recommeded to coordinate with Ecology's TCP Policy and Technical Support Unit for guidance.




EPA NPDWR PFAS Final Rule 40 CFR 141.903

https://www.federalregister.gov/documents/2024/04/26/2024-07773/pfas-national-primary-drinking-water-regulation#sectno-reference-141.903Hazard Index (HI) - Significant Figures
EPA set a maximum contaminant level goal (MCLG) and maximum contaminant level (MCL) based on a hazard index (HI) of 1 for mixtures of two or more of the following PFAS: HFPO-DA, PFBS, PFHxS, and PFNA. That is, the sum of the individual hazard quotients for these PFAS in a water sample cannot exceed an HI of 1.
EPA's Final PFAS National Primary Drinking Water Regulation1 set the HI threshold at 1 (as opposed to 1.0). This means that the HI is expressed as one significant figure when determining compliance. For example, an HI of 1 (i.e., using one significant figure) is not exceeded unless the value calculated is 1.5 or higher.

1PFAS National Primary Drinking Water Regulation (NPDWR) Final Rule. 40 CFR Parts 141 and 142. EPA Final Rule. 89 Fed. Reg. 32532 (Apr. 26, 2024). See links below.

EPA NPDWR PFAS Final Rule

https://www.federalregister.gov/documents/2024/04/26/2024-07773/pfas-national-primary-drinking-water-regulationEPA Website: PFAS MCLs

https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas

image1.png

Column H. Individual HQs [orange highlighted cells) and the i (green highlighted cell) are calculated per Equation 1.







Note: Send regular mail to the PO Box, and overnight mail to the physical address



