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Monitoring Lab (OWML)

An innovative partnership between VT
Dept. of Civil and Environmental Oocoguan Watershed
Engineering, Virginia DEQ, and public

water supply and water reclamation

agencies, city and county governments |
Northern Virginia.
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PFAS research at OWML

A >$4.5 million in grants and contracts ' L
A Core team: 3 faculty, 2 research faculty, 6 students, Fairfax Vyater 2
3 postdocs, 2 staff Laupoun

A VELARccredited for PFAS analysis (EPA Method 1633) ~ WATER @
A Growing portfolio of advanced analytical methods NIST

Frounpation  Science for a changing world

SF} e 22 USGS
Wat <
) CO Werer |

=5 ='f' i il :
L | UHPLGMS/MS for PFAS analysis
Some of the OWML PFAS lab rats PFAS sampling




PFAS monitoring and

source tracking projects Water Research Foundation

AFairfax Water, WRF 5345 (Grang:
One Water Approach to Managing

Stakeholdersponsored PEAS Pollution
Agglgﬁéi\é\éﬁtﬁ;é?gc%rsm Z’ﬁ‘s ALoudoun Water, WRF 5269 (Furst)
Watershed qu Understanding the Factors Affecti
PFAS Variability in the Potomac River

ACOG (PI Bradley Schmitz (WSSC), Watershed

Col Furst):Continued Monitoring ADC Water, WRF 5386 (Furst):
in the Potomac River Basin Applying Environmental Forensicso

AFairfax County (Pl Rippy): Characterize PFAS and Precursor
Monitoring of PFAS in Sediments in Compounds in Source Waters
the Occoquan Watershea AWRF 5355 (FurstPeveloping a Q
r

ALoudoun Water (P! Husiclgroad Robust Framework for PFAS Sou
Run facility monitoring |dentification and Characterization



Federallysponsored PFAS
research in the region =

0 PFHxA
80 - EEE PFHpA
1 PFOA
I PFPeS
60 - [ PFHXS
EEE PFOS

AUSGS 104g (Furs8anitation
Infrastructure in vulnerable
communities: Current and future
risks to water security (2024 20 | =
2027)

A Septic systems as a source of PFAS?

ANSF CAREER (Furst):
Transformation potential of PFAS

In drinking water distribution
systemg2025;2029)

A What happens to PFAS that breaks
through treatment trains?

40 A

Concentration (ng/L)

S1 52 54 S8 S9 511

., Kuppa, Furstetal.,
. inprep




The Potomac PFAS Program NIST

AFY26 NIST Community Project

Fund, $103 million (m @ Metropolitan Washington Q’ 2;

administrative review) Council of Governments |, o~ \ /| TECH
AOverarching goal is to accelerate -

efforts to identify source control ““-,;:,  C EORGE Water

and remediation opportunities Vﬁé&é\éﬂﬁ V1A 9N o
AWill serve as a regional hub for

PFAS research collaboration and JOHNS HOPKINS

coordination, develop regional R

research strategy and funding (& Stantec

acquisition |

Official launch anticipated by
January 202 dustay tuned!



What we know about PFAS In the
National Capital Region water

supply

A brief summary of data from 2022026




Drinking water
supply of the
National Capita
Region

Population served
by public water
systems:

~6.4 million

Political Boundaries

1
L

_1 Counties

Waterbodies
Waterbodies
Y N /]
_| Water Supply Service Areas l’\
[] City of Rockville DPW o

] Fairfax Water - Dulles International Airport

[ ] Fairfax Water - Fort Belvoir

] Fairfax Water - Prince William County SA
Fairfax Water - Retail Customers

Fairfax Water - Town of Herndon

Fairfax Water - Vienna PWD

Fairfax Water - Virginia American Alexandria
Fairfax Water - Virginia American Dale City
Loudoun Water

[ ] Washington Aqueduct - Arlington County DES
a Washington Aqueduct - Arlington Fort Myer

Washington Aqueduct - DC Water
WSSC Water

A

e

v ud

Interstate Commission for the Potomac River Basin




PFAS surface water sampllng Iocatlons +DKZA

Legend }N\

® Sampling Site:

A Water Intakes

>700 samples from
~70 sites for three

projects: |

1. Occoquan Watershed | =
Monitoring Program

2. Fairfax Water forensics
study

3. USGS septic system
study

/ ‘\ %s
Sources:“Esri, TomTom, Garmin, FAO;\NOAA, USGS, © OpenStreetMap contributors, and the GIS User Community //
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AveragePFO$ surface water (ppt)
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Average PFOS (ng/L)
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2026 Potomac River monitoring (COG) data snapshot

A Monthly monitoring at sites

Native conc. (ng/L)

Oxidized conc. (ng/L)

- 50
throughout Potomac River ; | 1 |
. . . . 11/19/26 - Spill + i1f19;’26 - Spill
basin, includind.ittle Falls, DC = oo
40 - 2/11/26 - Enhanced - 1 12/11/26 - Enhanced
A Figure illustrates what we see pes Nt
*- 3/14/26 - Repairs ji: 3/14/26 - Repairs| ] PFOS
across the larger dataset*: o Completed 11 Completed || e o
A At each site, native PFAS & e . PFBS
. o | [0 PFOA
levels are relatively stable £, _ 1 R - B PFHpA
while oxidizable precursor ol W= — 3 PFHXA
. . I O R [ 1 PFPeA
levels are highly variable o 11,1 — EE PFBA
over time il = N
A PFOA precursors exceed 4 E
. 0 | | | | | | | | | |
t MCL in some months 6 6 o 6 6 6 o &6 06 6
PP U\ U S\ 2 NUZ S A U\ 2
N,,_\}(lf \r,_\)ﬂ« chﬂ« Q@ﬂx pr" \,,_;Q/ '\,,_\}(1/ Q’csﬂf Q@ﬂ« Qb{b
P X ¢ N & O X 2
*Includes WRF 52684anuscript in prepRashid, Gasper, Furst, et al. The mystery of temporally variable, u

spatially uniform PFAS precursors in the water supply of the U.S. National Capital Region.



Cost of PFOA and PFOS removal to <4 ppt
In finished drinking water

ntratio (Ppt)

gA al Ave gC

Q12024 Q22024 Q32024

B PFOS mPFOA )
Fairfax Water



Cost of PFOA and PFOS removal to <4 ppt
In finished drinking water

PFOA/PFOS

Potential cost of new treatment for a
surface water plant: Conaminant

Level)

~$41400 million in capital upgrades

~$0.3130 million in annual operations

0 I N I
Q12024 Q22024 Q32024

EPFOS mPFOA .
Fairfax Water

AWWA, 2024



How can we remove PFAS from drinking water
andminimize water rate hikes?

Q

|dentify opportunities for source control
and remediation

&



Potential

Airports NOVA

™

Military Installations, Ranges, and Training
Areas - Polygons

Legend

Sources

PFAS_Analytic_Tools_Layers - PAT
Superfund Sites w PFAS Detections

Site Operational Status

Site Type
D Active B
(M) Federal
. Caretaker —
(M) Private

PFAS_Analytic_Tools_Layers - PAT
Greenhouse Gas Emissions

PFAS_Analytic_Tools_Layers - PAT Industry -
Sectors (ul)

Industry

A Cement Mfg Waste Facilities

Cleaning Product Mfg Landfills
Consumer Froducts
Electronics Industry

Fire Protection

Fire Training Solid Waste and Recycling Facilities

Furniture and Carpet ()
Glass Products

Industrial Gas Hazardous Waste Disposal Sites

Metal Coating NOVA
Matal Machinery Mfg O

Mational Defense

Oil and Gas PReP Reports - Reported Fires

Faints and Coatings 0
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&

&

A

&

=%

&

A

A

A

A
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[

&

&

A

&

&
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& Chemical Mfg ® NotActive
B Active
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Sources of PFA&luorinated AFFF use

Use of fluorinated
Aqueous Film-
Forming Foams
(AFFF) for
suppression of
flammable liquid
fires

Legend )N\
B Landfills Solid Waste Facility Type
o Sampling Sites Yt Electronics
B Metals
[ ] Airports & MRF Processing
MRF Transfer
B4 Military Bases M .
gF Organic
1) Wastewater Treament Plants <& Tire/Battery/Solvents/HHW
o¥  Waste to Energy

A\
Acknowledgment of the Office ofl\theAsswstant Secretary of Defense (OASD) Sustainment, Defense
Installations Spatial Data Infmﬂrﬁcture (DISDI), and the Bureau of Transpertation Statistics (BTS)
[distributor]., Developed by Nortl grn Virginia Regional Commission. Data obtained from VGIN., Sources
Esri, TomTom, Garmin, FAOQ, NOAA) USGS, © OpenStreetMap contributors, and the GIS User Community
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Sources of PFASIuorinated AFFF use

&
Legend )
. &) PReP Reports - Reported Fires
Use of fluorinated . g e
Agueous Film-
Forming Foams
&
(AFFF) for 5 3 .
suppression of D= O
flammable liquid = e
fires ; i
1 . & &A’
v _ “ DE
. z “ \/\.\\’ZJR'EOZ ’ 4
(28) ; STOS* ' :
15 Y& 4
= (55 "
& &
Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap contributors, and the GIS User Communityﬁ (I) | 2;5 : ? —t 1IO e




Sources of PFASolid and hazardous waste

N

Legend A
B Landfills

Solid Waste and Recycling Facility

Hazardous Waste Disposal Sites NOVA

®  Sampling Sites

‘Sousce s, TomTom Gorrin, FAD, NOWA USGS, © OpenSiretap contrtors, and the G5 User Communty®

Legend

Solid Waste Faciity Type

-
mgoz
Ri"@r %ETOI L
B2./;\STOS !

S

s}

: ‘»'

N1

f

10 Miles
N (RN [ (NN NN N SR N |

Sources: Esri, TomTom, Garmin, FAQ, NOAA, USGS, © OpenStreetMap contributors, and the GIS User Community :




Sources of PFASVastewater

Legend &

® Fairfax Water Sampling Sites

Municipal
— Streams

WaStewater | The site locations named with tyvo
treatment and Shes, Floating stes are rotuing ses the
reclamation plants

are sampled for the purpose of screening
for hotspots. The other sites with longer
naming conventions are permanent sites
that are sampled regularly.

Sosces B, TomTom, Garin, PO, NOA, USGS, © Openirctiap conritors,an the GI User Communiy®
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&
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Sources: Esri, TomTom, Garmin, FAQ, NOAA, USGS, © OpenStreetMap contributors, and the GIS User Community’
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WRF 5355: Developing a Robust Framework for PFAS
Source ldentification and Characterization (Furst)

Central question: How can we distinguish between multiple overlapping
sources in large, multtsource watersheds?

Probable answer: Broaden your analytical horizons (nortargeted analysis,
non-fluorinated tracers)

CONVENTIONAL
ANALYTICAL
METHODS

icals\with

Carsten Prasse,
Johns Hopkins
University

Dr. Andrew Maizel
OWML Research
Scientist

24

The Analytical Scientist



Acknowledgements

Furst Lab (Water SyCEL

Jessica Wine Meghana Kuppa Redowan Rashid
VT PRD student ] ~ OWAG 2 LK = VT PhD student Potomac PFAS Super Group
WSSC Team:
Bradley Schmitz,
Christy Davis,
xcel JUWIEKk?2YUUWID
Priscilla To
ICPRB: Mike The Hopkins/Stantec team: Caitlin
Ethan Gasper Selckmann Glover, JoeJacangelq Carsten Prasse,
] ~OW7EWK =% Kellogg Schwab, Matthew Newmeyer
Water _ _ _
yl COG: Steve Bieber, Lisa Ragain VIRGINIA

GregPrelewicz, AnneSpeisman TECH



