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Clean drinking water is at risk

Q = Abstraction [m3/yr]
C = Concentration [ug/L]
J = Contaminant Mass Discharge [ug/yr]
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Clean drinking water is at risk

Q = Abstraction [m3/yr]
C = Concentration [ug/L]
J = Contaminant Mass Discharge [pg/yr]
A = Area [m?]

q = Darcy velocity [m/s]

J =Y G- A; - g




Natural retention of PFAS
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Natural retention of PFAS
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Spreading the mass: Peak-shaving
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Some of the solutions to the challenge

« Treatment of water at water works
« Remediation: Pump and treat
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Stabilization of PFAS with permeable barriers in-situ

\

Protects the abstraction well
No/low maintenance

— PFAS is not removed

— Heterogeneities
— Urban areas limit access
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Stabilization of PFAS with permeable barriers in-situ

< S

Protects the abstraction well
No/low maintenance
PFAS is not removed
Heterogeneities

Urban areas limit access
Risk of leaching

Flux > 0
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New concept: Is Flux Control the solution?

Time
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New concept: Is Flux Control the solution?

v
v
v
v

Protects the abstraction well
No/low maintenance
Heterogeneities

Urban areas
PFAS is not removed

Time

cC>0
Flux > 0

i
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What is colloidal activated carbon (CAC)?
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Data collected in the laboratory

Batch experiment Column experiment Tank experiment

0D — no transport 1D — transport 3D — transport
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Test of the concept in a tank experiment
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Experimental setup

Tap water

~

Inlet chamber

Br: September 25
Br + PFAS mix (baseline): October 25
Br + PFAS mix + CAC: January 26

Br + PFOA + CAC: April 26

Br + PFOS + CAC: August 26

Constant head (dh=3.5 cm)

Unconfined aquifer
vp=180 m/yr

Outlet

Outlet chamber
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Experimental setup
Constant head (dh=3.5 cm)
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,*ﬁ"ﬂ Unconfined aquifer
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Inlet chamber

Br: September 25
Br + PFAS mix (baseline): October 25
Br + PFAS mix + CAC: January 26

Br + PFOA + CAC: April 26

Br + PFOS + CAC: August 26

Outlet

Outlet chamber
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Selected compounds and concentration intervals

» Mix of short- and long chained PFCAs and PFSAs

« Concentration between 5-50 ug/L Br -
PFPeA CF4
PFHXxA CF5
PFOS PFBA PFOA  CFT
R FR FFR FFFO\\S/OH FF O PFBS CF4
F Y F OH PFHxS CF6
FFF FF FF F FFFF
PFOS CF8

6:2 FTS CF6 (C8)
(precursor)

al hoved ha\e hoved
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Concentration [mg/L]

Concentration [ug/L]

Results from the inlet chamber

* Model = completely mixed flow reactor (CMFR)
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C/CO [-]

Results from the outlet chamber

— without CAC

Without CAC (Baseline)

0.5

0.4 1

0.3 A

0.2 1

0.1 ~

0.0 -

10 15
Time [days after injection]

O Br measured
PFHXA measured
6:2 FTS measured
PFOA measured
PFOS measured
— Br model

PFHXA model
—— PFOA model
— 6:2FTS model
—— PFOS model

O 0 O

25
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Final design with CAC

— Cy =5 pug/L of 7 PFAS
« Max sorption is expected

— Target f;5c=0.01%

— Approx. 50% reduction in peak
concentrations is expected

CAC injections /T

m

Time=0 h

1
0.8
0.6
0.4
0.2

0

-0.2
-0.4
-0.6

-1.2

Surface: Molar concentration, ¢ (mnl;‘mBJ
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Injection of CAC — direct push
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" CAC

Sand




C/co [-]
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Results from the outlet chamber
- with and without CAC
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Breakthrough curves with CAC in the tank
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Flux Control can reduce peak mass discharges

PFAS is persistent in groundwater
Enhanced retention can influence how they are transported
Approximately 40% reduction in peak was observed

Flux Control does not apply for all sites
Can we accept that PFAS is not removed?
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