Cost Effective PFAS Leachate Treatment
Results from Recent Pilot Testing
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Conventional Approaches for PFAS
removal as applied to industrial
wastewaters and landfill leachate

AIX i problems with fouling, plugging, cost, media
disposal

A GAC i potential short life from organics
competition for sites, cost, media disposal

A Membrane processes i concentrate PFAS in
reject, but same mass, cost, high reject volume

A HDR started to search for alternative approaches
for wastewater

A Bench Scale Testing on Froth Flotation Showed
Promise with 90-99% Removals




Froth Flotation Second Round Results

Effluent i One Stage treating leachate Limited studies:
Feed | €:2 | prps | PEHXS | PFHXA | PENA | PFOS | PFOA | PFDA m;;errZLIe & -
Bucket| FTS e removal A An additional

Raw Leachate 46 397 195 741 337 932 341 542 1901.1 stage was

Reagant 1 1 <15 706 <124 414 <98 276 <84 <144 1396  92.70% productive

Reagant 2 1 <15 <6.2 <12.4 10.9 <9.8 <7.6 <8.4 <14.4 10.9 99.40%

Reagant 3 1 <15 387 <124 104 <98 114 15 <144 1691  91.10% A Froth collapsed

Reagant 4 1 <15 <62 <124 <94 <98 81 <84 <144 8.06  99.60% and concentrated

further
Effluent i One Stage treating RO reject A Evaporation had

o losses to
Feed | 6:2 % .- .
PFBS | PFHXS | PFHXA | PENA | PFOS | PFOA | PFDA V0|at|||zat|on
533 180 335 204

O concentrate RO 61.1 2530 3600 1670 9113.1
eagant 1 <15 12.2 17.1 <9.4 <9.8 40.4 18.5 <14.4 88.2 99.00%
<15 59.2 15.8 46.3 <9.8 33.2 17.9 <14.4 172.4 98.10%

O T
O O

eagant 3



Pilot Testing

A Assemble a Pilot System

A Pilot Testing for Landfill Leachate

A Cumberland County MSW
ANC C&D Landfill
A Additional NC MSW Landfill (results pending)

A PFAS destruction technologies bench
testing (in progress)

APilot Testing other streams

Ametal platers

Amining operations

A consumer products companies starting to
recognize new limits are coming
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North Carolina Pilot
Cumberland County, NC

A 200,000 ton per year MSW landfill
A 30,000 gpd leachate

A Gravity connection from leachate lagoon
to POTW

A PFAS 2,000 to 7,000 ppt in previous
screening

A Located on Cape Fear River i Impacts
from Chemours on Surface Water and
Ground Water

A Pilot Ran May 18t i May 27t




Pilot Configuration

@ Multiple columns for
continuous flow In
series

@ Scrub_ber on air
used In aeration

@ Reagent fed to each
column mid-depth

@
@
@

Masterflex pumps for accurate
and consistent pumping

Run for 5 days at 8 hours/ day,
sample at end of day

Not advisable to do this every
week in the summertime,
especially with no shade
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Froth Concentration Columns
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CUMBERLAND PERFORMANCE

Parameters # of carbons| Col 1 Infl

Units ppt
PFHXA 6 3830
PFOA 8 1270
PFDA 10 148

PFHXS 6 986
PFOS 8 144
PFBS 4 979
8:2FTS 10 39.5
HFPO-DA 6 125

PFOSA 8 10.8
N-EtFOSAA 12 137

Col 2 Infl

ppt
2680

98.6
13.9
96.4
10.3
857
<4.28
88.9

<3.25
17.5

Col 3 Infl

ppt
1570

13.5
7.78

9.73
<4.00
699
<4.28
48.8
<3.25
12.5

Effluent

ppt
1230

5.86
8.02
<4.78
<4.00
558
<4.28
42.5

<3.25
10.0

Overall %
Removal

%
67.9%
99.5%
94.6%

>99.5%
>97.2%
43.0%
>89.2%
66.0%
>69.9%
92.7%



CUMBERLAND PERFORMANCE
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CUMBERLAND PERFORMANCE
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Parameters carbons Col 1 Infl Col 2 Infl Col 3 Infl Effluent Removal
ppt opt opt opt %
6 3540 2470 1730 1160 67.2%
8 1170 149 37.3 12.0 99.0%
10 203 38.1 23.0 13.0 93.6%
6 948 119 29.3 <9.55 >99.0%
8 228 29.5 13.8 <8.00 >96.5%
4 845 783 587 453 46.4%
10 63.8 8.62 <8.55 <8.55 >86.6%
6 92.2 86.8 70.4 45.6 50.5%
8 <6.50 <6.50 <6.50 <6.50 NA
12 178 42.3 31.7 17.6 90.1%




CUMBERLAND PERFORMANCE
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Parameters carbons Col 1 Infl Col 2 Infl Col 3 Infl Effluent Removal
ppt ppt ppt ppt

Units %
PFHXxA 6 3,970 2,550 1,960 1,890 52.4%
PFOA 8 1,430 124 37.1 38.5 97.3%
PFDA 10 422 61.7 36.1 40.1 90.5%
PFHXS 6 1,120 92.0 28.1 25.8 97.7%
PFOS 8 416 51.3 33.7 31.6 92.4%
PFBS 10 104 10.9 <8.55 <8.55 >91.8%
8:2 FTS 6 121 87.1 74.2 82.4 31.9%
HFPO-DA 8 27.1 <6.50 <6.50 <6.50 NA
PFOSA 12 439 85.9 54.6 50.7 88.5%
N-EtFOSAA 6 3,970 2,550 1,960 1,890 52.4%




CUMBERLAND PERFORMANCE




