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Project Approach Pre-Pilot Characterization

Collect samples and characterize pilot area

Can novel in situ adsorbents reduce or
mitigate PFAS impacts on water quality?

- RemBind®
- FLUORO-SORB®

Lab Benchscale Treatability Test

Evaluate multiple materials and dosages

Reduction in PFAS Leachability over 16 Months P | IOt Stu dy

Apply most promising mix based on bench results

Treatment with

- - -
«> RemBind

in Soil Leachate (ng/L)

Monitoring

| RemBin reduces || 190% PFAS remains Assess performance for 1 year

locked vup after

|| PFAS leaching by | 16 months

99.9% in <24 hrs

PFAS Concentration

}‘

i Remibodldl Numerical Modeling (MSU)

Exhibit 2. Performance Data from a US field trial of RemBind® PredICt PFAS maSS ﬂUX I’eductlon for Other Sltes
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Overview Map
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stormwater were investigated




High Resolution Cores:
Total Target PFAS in Soil with Depth
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Soil Porewater: PFOS and PFOA

Test Cell 1 (TC1) Test Cell 2 (TC2)
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Surface Water Data
Adjacent to Test Cells
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Conceptual Site Model

m Geology PFAS migration
- Thin topsoil (~0.5 ft bgs or less) overlaying very thick clay

m Stormwater Hydraulics
- Higher hydraulic conductivity in topsoil (if present)
- Low hydraulic conductivity in the clay layer

m PFAS Transport

- Stormwater can leach PFAS from topsoil and carry it to
storm drains — “PFAS migration”

- Partitioning of PFAS to the solid phase and the air-water
interface is very significant in clay — “PFAS retention”

PFAS retention
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Experimental Objectives & Design

mObjectives:

- Compare the effectiveness of soil amendments in
sequestering PFAS:

- For different soil mixtures (100/0, 50/50, 0/100 topsoil/clay)
- For different amendments (RemBind vs. FluoroSorb 200)

- Under wetting and drying cycles

- As a function of amendment dosage used (1%, 5%, 10%)

- Evaluate adverse impacts on the surface water quality

mExperimental design:
- Simple batch experiments
- PFAS-"free” rainwater
- Serial dilution approach

- Simulated wetting & drying cycles (6 times)
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Unamended Soil
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Notable Results (50/50 Mix)

Increased PFAS sequestration with

amendment dosages

No unintended consequences
because of treatment

RemBind (1%) RemBind (5%) RemBind (10%)
T 1E+04 5 I 1.E+04 5 T 1E+04 5
oo B [-T"] 3 oo 7
= ] = 1 £ 7
c | 582.0 c i [ |
S LEY03 3 2T oo 0 317.5 3315 3170 | 8 LEH03 4 S 1L.E+03 3
E 3 |1 r 1] i 100.2 rr E ] E 3
£ 1 T ] g ' £ ]
5 1E+02 3 § 1LE02 5 1E+02 3
e 3 e : 280 3 16.
S 1 S 1 S 1
o 1E+01 4 o 1.E401 4 o 1.E+01 4
3 3 3 ] 1 3 1 22 22
g ] g it} g
g 1.E400 - Z 1EH00 - T 1EH00 -
v [l < < < < < < v k3] v W v v << < < << = < w ks ] Pl [l v < < < < < < v Le] ] w
CEER2EIREEEZEE L EE2EREEEEEEE LEEREREEEEEE
§og T EEE SRR o8 fE EE S ST ER oog T EEESESEE
mSE1 mSE2 mSE3 u SE4 mSES uSE6 mSE1 mSE2 mSE3 uSE4 SES uSE6 mSE1 mSE2 mSE3 u SE4 M SES " SE6
FluoroSorb (1%) FluoroSorb (5%) FluoroSorb (10%)
= 1.E+04 = 1.E+04 5 = 1.E+04 5
® E o 3 B E
£ ] £ 1 £ h
6 LEW3 gp 0 s10 § 16403 4 § 1.6403 4
B ; 123.6F5- s ] 1525 ® E
- T 76.5 ﬁ - 1 - T
€ 16402 o S 1.E+02 4 68 || € 16402 4
0 3 o E o 3 8.
[= 4 c cC 3
S ] 8 ] S 1
o LEH01 4 o LE+O1 4 o 1LE+01 o
= E 3 E = E
o = o o m
5 ] E ] IHT 5 ] 12 I
Z1E+00 - T 18400 Z1E+00 - =
[ T G S R G S QRN S s B B L T S S R G S AN S s BT, BN} [ T G S R G S QNN SN B, SR
b Lo @ F £ 9 2 8 f £ 2 o B g & F £ 92 2 & £ 2 2 L Lo @ F £ 9 2 B F £ 2
A S A S R - 5oL @
mSEl mSE2 wSE3 mSE4 ™ SES " SE6 mSE1 mSE2 " SE3 m SE4 mSES " SE6 mSEL mSE2 " SE3 mSE4 ™ SES " SE6




L
PFAS — TOC Correlations
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Approximate

Conceptual Pilot Study Strategy  «coo-

Pilot objective

- Mitigate PFAS leaching from
test cell soils to stormwater

Conceptual site model
basis

- Target topsoil and shallow clay
where migration occurs

Conceptual approach
(TBD)

- Mix RemBind at 2.5% into
shallow soil to immobilize PFAS
and mitigate PFAS migration

- Three test cells to assess
sensitivity to mixing depth
(0” control, 67, and 18”)

1o
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Mixing Equipment

m Surficial application of
RemBind

m Reclaimer will mix to
depth

Typically used for mixing of lime
or fly ash into shallow soils for
roads

Pneumatic distribution of
RemBind

Shallow mixing
Commonly used for clayey soils
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Cell Configuration and Function

Hydraulic Isolation Soil Moisture Hydraulic Isolation Gravel Trench Autosampler
Barrier Installed 2 Probe and Data Barrier Cover Drain
Feet Below Ground Logger

Surface

Discharge Piping

Existing Ground
Surface

Unamended Clay

16



—
Pilot Testing Sequence and Monitoring

m Baseline sampling before mixing (with barriers)
m Conduct mixing and reinstall barriers

m Monitor multiple storms

Flow-paced storm composites

Some “first flush” grab samples

Flow measurement via weir and level transducer

Autosamplers

m Analytes

Target PFAS (Method 1633)
Total Organic Fluorine

Total Oxidizable Precursor Assay
Total Suspended Solids
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Conclusions and Next Steps

Pre-Pilot
o, Bench-Scale
Charac:‘erlzatlo Studies

Provided data
necessary to
understand pre-
treatment conditions

|dentified optimal
amendment and
IE

Confirmed ARFF
suitability for pilot
testing

Provided a
successful basis for
pilot testing

Pilot Test
Planning

Target: pilot
implementation

starting in June
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Thank you!

To learn more, contact:

Jeff Bamer

Discipline Leader — Remedial Design
CDM Smith

303-383-2381

bamerjt@cdmsmith.com



