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PFAS In Virginia Waters

EPA cites West Virginia plant linked to

Roanoke Valley reservoir contamination
for release of 'forever chemical'

Virginia localities are working to
limit PFAS chemical exposures
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Community calls on Department of Defence to
expand PFAS testing zone in Richmond

By Housnia Shams
Pasted Mon 11 Sep 2023 at 313

‘Forever chemicals’ found in more than a dozen
waterways in Chesapeake region
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Private Drinking Water

CISTERNS

e Private wells are NOT subject to the US Safe Drinking Water Act
* Treatment prior to consumption is limited

* Few datasets describing PFAS in household wells under baseline
conditions

 Smalling et al. 2023. PFAS in US Tap Water.... Environment International 178:
108033. https://doi.org/10.1016/j.envint.2023.108033

* 269 well samples across the nation (~5 in Virginia)

* At least one PFAS compound in 20% of well samples
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Ongoing Research-Extension Partnership

Characterizing prevalence and risk factors of PFAS in
rural private water supplies (#G22AP00015-00)

MOTIVATION:

* Drinking water is hypothesized to be the primary exposure route
for PFAS

* Private drinking water supplies may be uniquely vulnerable

VIRGINIA HOUSEHOLD z
WATER QUALITY f*.g
PROGRAM

science for a changing world
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Note: Ever-Evolving Regulations

USEPA Proposed MCLs:
PFOS < 4 ppt

USEPA Recommendation: PFAS < 4 ppt

PFOS + PFOA < 70 ppt Hazard Index < 1.0
(GenX, PFBS, PFNA, PFHxS)

Write & awarded grant! Phase | sampling Phase Il

2021 2023
USEPA Health Advisories:

PFOS < 0.02 ppt
PFOA < 0.004 ppt
GenX < 10 ppt
PFBS < 2000 ppt




Note: Ever-Evolving Regulations

USEPA Proposed MClLs:
PFOS < 4 ppt

USEPA Recommendation: PFAS < 4 ppt

PFOS + PFOA < 70 ppt Hazard Index < 1.0
(GenX, PFBS, PFNA, PFHxS)

Final MCLs
2022 forthcoming

Write & awarded grant! Phase | sampling Phase Il

2021 2023
USEPA Health Advisories:
PFOS < 0.02 ppt
PFAS < 0.004 ppt Note: SDWA
GenX < 10 ppt
PFES < 2000 ppt does not apply to

private systems...




Our work In Virginia

Two major questions when it came to private drinking water systems:

1. Are PFAS compounds detected in private wells at the point of use (POU)
or in well groundwater?

2. Does participant collection of samples for PFAS analysis introduce bias
when compared to expert collected samples?



Sampling Methods for PFAS
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Sampling Methods for PFAS

Floyd and Roanoke
Study Houses (n=20)

Homeowner
Inside
| VAHWQP
PFAS 1 PFAS 2 sample kit
(n=20) (n=20) ’
VAHWQP +
Supplemental
Surveys :
Bacteria pH, Inorganic
(E.coli, total conductivity ions
coliform) (n=20) (n=20)*
(n=20)
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Study Household

> At least one PFAS was detected in
88% (n=60) point of use samples

» Average X PFAS concentration in
POU samples was 23.5 ppt; max
160 ppt

» Most commonly detected PFAS at
the POU was short chain PFSA,
PFBS (60%, n=60), none exceeded
the EPA HA limit of 2,000 ppt.

» No samples exceeded proposed
Health Index

» Two homes in Roanoke County
exceeded the proposed MCL for
PFOA, the same two homes +
another exceeded for PFOS, and
ZERO exceeded the proposed MCL
in Floyd County
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Average number of PFAS
compounds in a POU sample (n=60)
was 3.3, outside (n=20) was 3.4

66% of total samples (n=80)
contained = 3 PFAS compounds

Maximum number of PFAS
compounds detected in a single
sample was 8



Are detections of PFAS compounds related to one
another? Q
h

» Spearman’s correlation matrix for
non-parametric data

1.0

105

» A variety of legacy PFAS were
frequently detected with their short
chain replacements

» High concentrations of PFHxA and
PFBS were indicative of higher overall
2 PFAS values

-0.5

» Higher concentrations of legacy PFOS
was likely to correlate to higher
concentrations of PFOA and PFHxS
(0.66) and (0.63)




Conclusions

* PFAS detection in VA private wells is common but
variable

* Detection of > 3 PFAS compounds in mixture is also
common

e A variety of PFAS compounds (i.e. legacy and
replacement) were detected (15/31)

 Homeowner/expert collected samples showed
inconsistent bias (Wilcoxon, p= 0.05)

* Are system factors contributing?

if

=4



What's Next?: Expanded Testing

High Risk Sources
Medium Risk Sources b & A)
Large Commercial & Military Airports .

Characterizing prevalence and
risk factors of PFAS in rural
private water supplies
(#G22AP00015-00)

4+ o e

Unlined Landfills

Phase Il sampling in six
counties representative of
three geologic regions

Development of public
education and communication
materials 2>

Evolving Regulations are
DIFFICULT

ZUSGS

science for a changing world




What's Next?: Expanded Testing

A Collaborative Multi-State Research

and Technical Assistance Consortium:

State of Science and Future
Opportunities to Address PFAS
(NR223A750008C011/G-70444-05)

Planning a small pilot
Montgomery County testing
clinic to examine sources of
methodological bias

Future sampling of private
drinking water samples in
multiple states

USDA N RC S

U.S. DepartmentongrlcuIture
Natural Resources Conservation Service

1 ppt = 1 drop of
water in 20 Olympic
swimming pools!!

Dr. Kang Xia,
kxia@vt.edu
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What's Next?: PFAS "Profiling”

* Inconsistent bias between expert & homeowner samples

* Related to sampling “time”, i.e. sample “location” in premise
plumbing

. ?
Analogous to lead: IT'S COMING FROM INSIDE
THE HOUSE.




What's
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Next?: PFAS “Profiling”

Teflon tape and
paste

Indoor Plumbing
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Questions?

Leigh-Anne Krometis:
krometis@vt.edu

Kathleen Hohweiler:
khohwel@vt.edu



mailto:krometis@vt.edu
mailto:khohwe1@vt.edu

