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WORK ACCOMPLISHED DURING THIS REPORTING PERIOD:
Summary: Project activities started as soon as the agreement was signed in late 2025. During

this reporting period, we held the first technical awareness group (TAG) meeting and completed

~10% of Task 1.

Task 1: Permeation experiments

In Task 1, we will evaluate the permeation of four FTOHs (i.e., 4:2, 6:2, 8:2, and 10:2 FTOH) in

water through a barrier that consists of a geomembrane layer (HDPE) and a GCL layer (bentonite)
at four temperatures (i.e., 40, 50, 60, and 70 °C). Two additional GCLs will be tested at 50°C. The
permeation experiments will follow American Society for Testing and Materials (ASTM) Method
F739-20 with modification for various temperatures and long testing periods. It will be conducted
in two-chamber diffusion cells separated by an HDPE membrane and GCL. As shown in Figure
1, two cells are separated by the membrane and placed in a heated water bath. Table 1 shows the

list of all experiments in Task 1.
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Figure 1. Permeation experiments in Task 1 set-up



Source Receptor
—_— —>
V\ )
O-ring Clamp GCL

Figure 2. Exploded view of permeation cell connection

Table 1. Permeation experiments in Task 1.

Experiment #

Explanation

1 Permeation of FTOHs at 500 pg/L in source at 40 °C through GCL 1 + HDPE
2 Permeation of FTOHs at 500 pg/L in source at 50 °C through GCL 1 + HDPE
3 Permeation of FTOHs at 500 pg/L in source at 60 °C through GCL 1 + HDPE
4 Permeation of FTOHs at 500 pg/L in source at 70 °C through GCL 1 + HDPE
5 Permeation of FTOHs at 500 pg/L in source at 50 °C through control membrane
6 Permeation of FTOHs at 500 pg/L in source at 50 °C through GCL 2 + HDPE
7 Permeation of FTOHs at 500 pg/L in source at 50 °C through GCL 3 + HDPE

During this quarter, we focused on developing a custom clamp to fit a thick permeation barrier

(i.e., two-layer barrier). After a few attempts, we successfully designed and made a high-

performance clamp when exposed to high temperature and moisture (water bath conditions).

Figure 2 shows a permeation cell sealed with the clamp.



We also tested the hydration of the GCLs by exposing pieces of each GCL to water to ensure it
achieved full hydration before the experiments. After 8 days we observed no significant change in
thickness and mass of the GCL as shown in Figure 3. The thickness increased by ~3mm from 5.8

mm to 8.8 mm, while the mass increased by approximately four-fold from 19.4 to 74.3 g.
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Figure 3. Change of a) thickness and b) mass of GCL exposed to water



We began testing two experiments using modified permeation cells containing GCL #1 at 40°C
and 50°C with the source chamber containing FTOHs at 500 pg/L. After 2 days, the FTOH
concentrations in the source chamber decreased from approximately 500 pg/L to 463, 352, 196,
67 ng/L when the temperature was 40°C and to 442, 323, 66 and 41 pg/L when the temperature
was 50°C for 4:2 FTOH, 6:2 FTOH, 8:2 FTOH and 10:2 FTOH respectively (see Figure 4). The
decrease of the concentrations in the source chamber was consistent with their octanol-water
partition coefficients: Longer chain FTOHs have higher octanol-water partition coefficients and
sorption rates (Carmosini and Linda 2008). In addition to this an increase in temperature led to a
faster decrease in the source concentrations. During this testing period of 2 days, the receptor

concentrations remained below the quantification limit at both temperatures (Figure 5).
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Figure 4. Change of source chamber concentration when temperature is at a) 50°C and b) 40°C



a) Receptor chamber at 50°C
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Figure 5. Change of receptor chamber concentration when temperature is at a) 50°C and b) 40°C
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TAG #1: Technical Awareness Group Meeting #1

The first TAG meeting was held on November 14, 2025. The corresponding meeting minutes,
TAG information, and recording can be found in the project website above. The second TAG

meeting is planned to be held in June 2026. The third TAG meeting is planned to be held in
September 2026.



TAG MEETINGS:
The first TAG meeting was held on November 14, 2025.

Participants:

Youneng Tang (FAMU-FSU College of Engineering), Dennis Ssekimpi (FAMU-FSU College of
Engineering), Maeve Storm (FAMU-FSU College of Engineering), Sunandan Naha (FAMU-FSU
College of Engineering), Selcuk Karaer (FAMU-FSU College of Engineering), Charles Amanze
(FAMU-FSU College of Engineering), Madeline Shaw (FAMU-FSU College of Engineering),
Timothy G. Townsend (Hinkley Center), David Gregory (Orange County Utilities), Samuel B.
Levin (S2L, Inc.), Erin Bulson (Waste Management Inc.), Walsta Jean-Baptiste (Florida
Department of Environmental Protection), Chao Zhou (Geosyntec Consultants), Bruce Marvin
(Geosyntec Consultants), Xia Cao (GCP Applied Technologies Inc.), and Owete S. Owete (WSP
USA)

List of TAG members who were unable to attend this meeting:

Joseph Dertien (Florida Department of Environmental Protection, Shanin Speas-Frost (Florida
Department of Environmental Protection), Kevin M. Warner (Geosyntec Consultants), Nandra
Weeks (Geosyntec Consultants), Terry Johnson (Waste Management Inc), Benjamin Yoakum
(Orange County Utilities), Mike Chase (Florida Rural Water Association), Peyton Piotrowski
(Florida Rural Water Association), Paul E. Seaver (Palm Beach Springs Water Company Inc.),

Natalia Soares Quinete (Florida International University)

Link to the video recording of the TAG meeting:
https://www.youtube.com/watch?v=P-A7UQ iXCc&t=1s



Metrics:

1. Summarize input provided by the TAG during this period.

Walsta Jean-Baptiste asked about the reasons for choosing the temperature for the control
experiment at 70°C. Answer: In all the experiments 70°C is the highest one. If the
permeation at that temperature works well, then it should also work well at the lower
temperatures. The higher temperature also depicts the durability of the membrane,

tolerating the heat while facilitating permeation activity in an efficient way.

David Gregory asked a question about the reasoning for choosing single experiments using
GCL # 2 and 3 and for only running them at 50 °C. Answer: With GCL 1, all the
experiments will be carried out on the current project. However, to make a comparison
between GCL types, GCL 2 and 3 will also be used in a single temperature experiment
based on the literature reference.

Timothy G. Townsend asked what percentage of work could be done by the next TAG
meeting in June 2026. Answer: Around 75% of Task 1 and 50% of Task 2 is estimated to
be completed by that time. However, Youneng Tang raised concern about the progress of
the experiment because in this current project, the membrane thickness is doubled (60 mil,

earlier 30 mil); therefore, it could take more time to for the experiments to be completed.

Hence, if it is not finished within the timeframe, it might need an extension. Timothy G.

Townsend supported the potential appeal for extension on a positive note.

Erin Bulson asked why 500 ug/L is used as the source concentration. Answer: FTOHs are
highly volatile and diffuse slowly. In this project, the composite liner is much thicker than
that in the previous project, so low concentration as seen in real world will not allow
practical experimental timelines. Therefore, higher concentration can produce
experimental results to estimate the permeation parameters within the project duration.

The EPA recommended levels will be used as a reference.

David Gregory asked a question whether the composite liner contains PFAS. Answer: We
will ask the manufactures to share the information about the components of the membrane
liner. Youneng Tang added that we will also check the technical specifications of the liners
and do a control experiment to find out the answers.

Sam Levin asked if the configuration of the permeation cell impacts the result. In the real

field the waste layer is on the top of the membrane, whereas in the permeation cell is side
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to side. Answer: A lot of literature states that there is no significant difference between the
membrane being placed vertically or horizontally.

o Owete S. Owete asked about the modeling part of the mass balance diagram. Answer: The
concentration profile will change over time. Mass balance will be calculated when
equilibrium is reached.

o  Owete S. Owete asked if the project’s test conditions such as temperatures are consistent
with the manufacturers’ internal tests. Answer: We will reach out for advice from the

manufacturers.

2. List research publications resulting from THIS Hinkley Center project.

None in this reporting period.

3. List research presentations resulting from (or about) THIS Hinkley Center project.
Permeation of Fluorotelomer Alcohols through Two-Layer Land(fill Liners. Presented by Dennis
Ssekimpi and Maeve Storm at the first Technical Awareness Group Meeting. November 14th,
2025, Tallahassee, FL.

4. List who has referenced or cited your publications from this project.

None in this reporting period.

5. How have the research results from THIS Hinkley Center project been leveraged to secure
additional research funding? What additional sources of funding are you seeking or have you
sought?

None in this reporting period.

6. What new collaborations were initiated based on THIS Hinkley Center project?

None in this reporting period.

7. How have the results from THIS Hinkley Center funded project been used (not will be used) by
the FDEP or other stakeholders?

None in this reporting period.
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PICTURES:

Figure 6. A two-chamber permeation cell with modified clamp
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