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Introduction by Youneng Tang

Youneng Tang (principal investigator) started the introductory speech of the first TAG meeting at
15.00 PM. He briefly discussed the new project and the changes that are planned in comparison to
the previous project. He also appreciated the comments and suggestions from the TAG members
regarding the previously completed project. After that, he addressed all the participants of the
meeting. The first presenter, Maeve, started the first part of the presentation.



Presentation by Maeve Storm:

Maeve Storm (Undergraduate research assistant of this project) started the presentation at 15:05
PM. She provided an overview of FTOHs (fluorotelomer alcohols) as a dominant volatile PFAS
(per- and polyfluoroalkyl substances) group detected in landfill waste and its permeation through
a composite liner consisting of geomembrane and geosynthetic clay liner (GCL), which is
recommended for Class 1 landfills such as general solid waste generated from household,
commercial, and industrial sources. The HDPE geomembrane has a primary role to minimize
contaminant diffusion, and GCL acts as a secondary contaminant layer; therefore, it collectively
offers reasonable protection at an effective cost. Then she described the project background in
terms of the comparison with the previous project. Such as:

1. The previous project was focused on the HDPE layer, which is a component of the

composite liner system. In this project, a new GCL layer is added to show the performance
of real landfills.

2. The thickness of the HDPE has increased from 30 mil to 60 mil (Based on TAG member
comments referring to the real field application)

3. Adding fate analysis of FTOH based on the queries about how much FTOH is in the
membrane and how much is in the source and receptor along with parameter sensitivity
analysis (This was also planned based on the TAG member comments)

After that she mentioned some previous studies about the permeation of different contaminants
through different liner systems. She described that the non-woven GCL alone allows the
permeation of chloride, DCM, TCE, Benzene, Toluene with limited or moderate sorption and high
diffusion, whereas the composite liner (HDPE + needle-punched GCL) showed high sorption and
limited diffusion. The needle-punched GCL showed limited sorption and moderate or limited
diffusion for soluble PFAS. However, there is no study about permeation of FTOHs (high volatility
and low solubility) through the composite liner system.

Then, she summarized the three tasks of the project:

Task 1 - Permeation experiments: Determine how FTOHs pass through the membrane (2%
complete)

Task 2 - Permeation modeling: Determine the breakthrough time, diffusion coefficient, partition
coefficient, and permeation coefficient (Yet to be done)

Task 3 - Permeation model evaluation: Independent evaluation of parameters using previous
research and simulate scenarios to check compliance with EPA regulation (Yet to be done)



Presentation by Dennis Ssekimpi:

Dennis continued the presentation from 15.15 PM onwards. First, he described Task 1, which will
use a diffusion cell consisting of two chambers separated by HDPE and GCL between both
chambers; the source contains 4:2, 6:2, 8:2, and 10:2 FTOH, and the receptor contains deionized
(DI) water. Four experiments will be carried out at temperatures of 40°C, 50°C, 60°C, and 70°C,
respectively, with an FTOH concentration of 500 pg/L , and one experiment will be with a control
membrane at 70°C with an FTOH concentration of 500 pug/L in the source. Then he described the
membranes that will be used:

1. GCL 1: a needle-punched reinforced composite GCL with granular bentonite layer
sandwiched between two nonwoven geotextile layers

2. GCL 2: a needle-punched reinforced composite GCL with granular sodium bentonite
encapsulated between a nonwoven and a scrim-nonwoven geotextile

3. GCL 3: a needle-punched reinforced composite GCL with granular sodium bentonite
encapsulated between a woven and a nonwoven geotextile

4. Geomembrane: a 60 mil HDPE geomembrane
Dennis also showed a brief video clip of the permeation cell and its setup for the experiment.

Dennis presented Task 2 as permeation modeling of breakthrough time, diffusion coefficients, and
partition coefficients. The research team defined breakthrough times as time when the permeation
rate is at 0.1 pg/cm?/min, defined by ASTM, and Dennis mentioned that the coefficients (diffusion,
partition, and permeation) for GCL and HDPE need to be determined. Then he introduced the
concept of a multi-layer analytical model, where the first step refers to the partitioning from the
liquid into the geomembrane, the second step is about the diffusion through geomembrane, the
third step is about the partition into the GCL from HDPE, the fourth step is about the diffusion
through GCL, and the final step is about the partition from GCL into water.

After that, he described the FTOH fate analysis, where in the previous project, the mass balance
calculation was done based on how much FTOH is in the geomembrane, source, and receptor
chamber. In this project, it will be done in terms of how much FTOH is in the HDPE, GCL, source
chamber, and receptor chamber to determine the new mass balance calculation. Then he introduced
the plan for a sensitivity analysis, in terms of the partition coefficient and diffusion coefficient for
GCL and HDPE. He showed a curve of Receptor concentration vs. Time in terms of the diffusion
coefficient and explained that the project will aim to identify the most influential transport
parameter on FTOH transport.

Then he explained Task 3, which is the evaluation of parameters. He showed that the diffusion and
partition coefficient for HDPE were estimated in the previous project. In the current project, the
same parameters, along with diffusion and partition coefficient for GCL and partition coefficient
for HDPE-GCL will be estimated and compared to previous project for evaluation.



Dennis then reviewed the overall timeline for the project in terms of experiments, TAG meetings,
and report submission and finished the presentation.

Group Discussion:
Major questions, comments, suggestions, and discussion from the TAG:

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 pg/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 to side.

Answer: A lot of literature states that there is no significant difference between the membrane
being placed vertically or horizontally.

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.

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.

The meeting was adjourned at 15:50 PM. Minutes taken by Sunandan Naha.



