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PROJECT SNAPSHOT

SETTING THE SCENE

The European Commission is considering a
proposal for the European Union to nominate
cyclic siloxanes D4, D5, and D6 for listing in
Annex B of the Stockholm Convention on
Persistent Organic Pollutants (POPs). For a
6 O o chemical substance to be classified as a POP, it
o needs to meet the Long-Range Environmental
Transport (LRET) criterion. Currently, there is
no consensus within the scientific community

regarding the classification of D4, D5, and D6 as
POPs under the Stockholm Convention.

Silicones Europe (SiE) and the Global Silicones
STATE OF COMPLETION Council (GSC) have jointly commissioned a
monitoring study in the Antarctic to gather
robust scientific data on cyclic Volatile
Methylsiloxanes (cVMS) concentrations in
Antarctica’s air, surface media and aquatic biota.
The study aims to address scientific uncertainties
around potential long-range transport and the
deposition of these substances in distant areas.

Since it was established, the Scientific Supervisory

O % Panel (SSP) has been supporting the research
+ ¢ stations in the collection and analysis of air and
QA surface samples from Antarctica to measure
the concentration of cVMS. Advanced sampling
SCIENTISTS techniques are used across four research stations,
targeting media such as air, soil, moss, lichen,
phytoplankton, krill, and sediment. The collected
samples are stored at -20°C and shipped to NILU
laboratory in Tromsg, Norway for analysis. The
laboratory follows strict procedures to eliminate
contamination and ensure accurate results.

This latest bulletin provides a status update on
the study in Antarctica, covering developments
from March to September, 2024. It includes
updates on the progress and activities within the
different research stations, the completion of
sample collection and the anticipation of sample
analysis results.

Preliminary results from air samples are
expected at the end of 2024, other preliminary
results at the beginning of 2025, and the final

report for the project in Q2 2025. )
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INTHELAB

This project encompasses the collection and examina-
tion of air and surface elements, such as aquatic biota
and sediments. State-of-the-art sampling and analytical
methods are employed to minimise the artifacts and to
assess if concentrations found in surface media result
from Long- Range Environmental Transport (LRET) and
back deposition or local activity.

This sampling initiative aims to measure the concentra-
tion of cyclic volatile Methylsiloxanes (cVMS) across dif-
ferent environmental media in Antarctica. This will help

evaluate the impact of local sources and determine the
background concentration in this region. The targeted
media include air, soil, terrestrial vegetation (moss and
lichen), phytoplankton, krill, and sediment. Other com-
partments and media, such as ice, snow, and surface
water are not part of this study.

A summary detailing the number of samples collected
from each study area are presented in the following table.

TABLE 1. Investigative and Quality Assurance (QA) Samples

Research Station

Matrix

Locations

Replicates per
Location

Total Field Banks (FB)
and Trip Blanks (TB)

Background samples
(Active Air Samples)

Total Number of
Samples

Henryk Arctowski Station Passive Air 5 2 5FB,3TB - 18
(Poland) Passive Air (Winter)! 3 2 3FB,3TB 12
Soil 5 5 5FB,3TB - 33
Moss 5 5 5FB,3TB 1 34
Lichen 5 5 - 1 26
Sediment 5 5 5FB,3TB - 33
Active Air 10 1 - 5 15
Additional samples 3 - - - 3
St. Kliment Ohridski Station Passive Air 5 2 5FB,3TB - 18
and the Bulgarian vessel, Kiril Soil 5 5 SFB, 378 . 33
I Methodii
Moss 5 5 5FB,3TB - 33
(Bulgaria) Lichen 5 3-52 = 2 21
Phytoplankton 2 1-33 2FB,1TB 7
Krill 2 5 2FB,1TB 13
Sediment 5 5 5FB,3TB 33
Active Air 19 1 - 3 22
Vernadsky Station and the Passive Air 5 2 5FB,3TB - 18
Ukrainian vessel, Noosfera Soil 5 5 5FB, 378 33
(Ukraine) Moss 5 5 5FB,3TB 33
Phytoplankton 10 4-6° 10FB,3TB 62
Krill 4 5 4FB,2TB 26
Sediment 5 5 5FB,3TB 33
Active Air 24 1 - 3] 27
Troll Station Passive Air® 5 2 5FB,3TB - 18
(Norway) Passive Air (Winter) 5 2 5FB,3TB - 18
Total 622

1) Retrieval of the passive air samples (Winter) is expected to be completed in December 2024.

2) At sampling location 2 and 4, only 3 replicates could be taken.

3) Samples were taken at two locations, with 3 replicates at sampling location 1 and 1 replicate sample at sampling location 2.
4) At sampling location 1, 6 replicates were sampled. At sampling location 4 and 5, 4 replicates were sampled.

5) Retrieval of the passive air samples completed in October 2024.
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SAMPLE COLLECTION

Polish Arctowski Station

Air, soil, moss, lichen, phytoplankton, and sediment are
collected in and around the Arctowski Research Station.
Although attempts were made to collect phytoplankton,
these efforts were not successful. Krill was not part of the
planned collection at the Polish Research Station due to
the requirement of a larger vessel for its collection. How-
ever, krill samples were procured near King George Island
by the Ukrainian vessel Noosfera.

PICTURE 2

Sample Location Map for the Henryk Arctowski Research Station

Bulgarian St Kliment Orhidski Station

Situated in the eastern region of Livingston Island with-
in the South Shetland Islands, the station facilitates con-
venient collection of samples near the sites sampled by
Sanchis et al. (2015a), while also documenting potential
influences from local sources such as tourists, ships and
research stations. Air, soil, moss, lichen, phytoplankton,
krill, and sediment were collected in and around the
Bulgarian Research Station.

PICTURE 3
Sample Location Map for the St. Kliment Ohridski Research Station
PICTURE 6
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Ukrainian Vernadski Station

Terrestrial vegetation sampling at the Vernadsky Research
Station was limited to moss due to the inconsistent avail-
ability of lichens, which prevents their collection without
potentially harming the population of these species. Air,
soil (or leptosol), moss, phytoplankton, krill, and sediment
were collected in and around the Ukrainian Research Sta-
tion. Phytoplankton and krill collection was conducted
from the Ukrainian vessel Noosfera.

PICTURE 4

Sample Location Map for the Akademik Vernadsky Research Station

Norwegian Troll Station
Due to the year-round snow and ice cover in the terrain

surrounding the Norwegian Research Station, only air
samples can be collected at this site.

PICTURE 5

Sample Location Map for the Troll Research Station
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PASSIVE AIR

Passive air sampling was conducted at five strategic lo-
cations: two upwind (at the farthest point and midway),
one at the research station itself, and two downwind (at
the farthest point and midway).

ACTIVE AIR

Active air sampling was employed as a quality control mea-
sure. It was conducted at every sample location, including
those where soil and vegetation sampling occurred near
the passive air sampler. Active air sampling was undertaken
during each sampling event at each location to characterise
ambient conditions under varying circumstances.

SOIL

The goal of soil sampling was to assess the presence of
contaminants across various regions, with environmental
factors such as dominant wind patterns and wildlife habi-
tats playing a significant role. This process was carried out
within the established transect range for passive air sam-
pling. The specific locations for soil sampling included two
upwind sites, the Research Station, and two downwind
sites, ensuring a comprehensive evaluation of the area.

TERRESTRIAL VEGETATION

Terrestrial vegetation sampling focused on assessing the
distribution of cVMS compounds within moss and lichen
(if present) species present around the research stations.
Sampling sites were selected based on predominant wind
direction, topography, and wildlife influences, with loca-
tions including upwind areas, the research station itself,
and downwind areas.

PHYTOPLANKTON

The aim of phytoplankton sampling was to assess the dis-
tribution of cVMS compounds within phytoplankton com-
munities in the vicinity of Antarctic research stations. How-
ever, collection efforts around the Arctowski station were
not successful. Sampling locations were selected to cover
a broad spatial range, but only two locations yielded suc-
cessful results around the Bulgarian station. Despite this,
Ukrainian researchers managed to sample from ten differ-
ent locations across the entire study area. Phytoplankton
samples were intended to be collected using mesh trawl
nets with a 50 pum opening, with each location ideally pro-
viding five replicate samples.
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KRILL

Krill sampling procedures focused on assessing the distribu-
tion of cVMS compounds within krill populations near Ant-
arctic research stations using the Noosfera and Kiril | Meto-
dii research vessels. Sampling locations from the Ukrainian
Noosefera research vessel included ten locations along a
transect near Polish, Bulgarian, and Ukrainian stations, with
four to six replicate samples collected at each location.

SEDIMENT

Sediment sampling aimed to evaluate the distribution of
cVMS compounds within sediment layers around Antarc-
tic research stations. Surface sediment samples (0-5 cm
depth) were systematically collected from five locations
per study area using Ekman bottom grab samplers de-
ployed from research vessels or Zodiac vessels.

Sampling and storage

The Ukrainian research vessel, (Noosfera), and the Bul-
garian research vessel, Kiril | Metodii, were used for
certain sampling tasks. During these sampling periods,
silicone-based personal care products were not used,
and standardised sampling procedures were followed
to eliminate contamination.

After collection, samples were stored in freezers at
-20°C at the research stations and aboard the research
vessels. Following the completion of sampling cam-
paigns, samples were shipped at -20°C to NILU labora-
tory in Troms@, Norway, for analysis.

The upcoming set of passive air samplers is projected
to be shipped from Troll station around November or
December 2024. In a first-time initiative, air samplers
deployed during winter at the Polish and Norway sta-
tions are also anticipated to be dispatched around the
same timeframe.

SiE Antarctica Monitoring Project Team



Examining the samples

LABORATORY AUDIT OF NORWEGIAN INSTITUTE
OF AIR RESEARCH (NILU)

A thorough tour of the NILU laboratory was conducted
for the SiE Antarctica monitoring project team. The tour
included visits to several key areas: standard prepara-
tion, equipment cleaning area, sample processing and
extraction area (clean room), analytical instrument
room, and sample storage area (walk-in freezer).

In the laboratory, a freezer is clearly labeled, indicating that
the reagents and standards stored inside are designated
exclusively for siloxane analysis, with access strictly limited.

Sample Processing and Extraction Area

All sample processing occurs in the clean room, where

personnel must wear full polyester suits, including caps

and booties. Samples from Antarctica remain in the

clean room from the moment the jar is opened until

extraction is completed and they are placed in gas chro-

matography (GC) vials.

¢ Analytical Instrument Room: There is a gas chroma-
tography—mass spectrometry (GC—MS) dedicated
to siloxane analysis.

e Sample Storage Area: The SiE team confirmed that
sample boxes were in storage and appeared to be
in good condition.

Sample storage Area
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The team reviewed photographs of Antarctic samples
and discussed suitable processing methods based on
their composition. Laboratory practice samples for
moss, lichen, and soil from the Polish station are avail-
able to test and adjust methods before analysing actu-
al samples. These can also be used to assess parame-
ters like lipid content to ensure sufficient material for
siloxane and other analyses. For vegetation samples,
analysis priorities were set as follows: siloxane concen-
trations, lipid content, moisture content, and total or-
ganic carbon. For krill, several individuals will be homo-
genised in solvent.

Replicate analysis will be conducted on a subset of sam-
ples as part of the Quality Control (QC) program.

Both field blanks and procedural blanks will be ana-
lysed. Concentrations in sample and field blank will
both be corrected for levels in procedural blanks. Sub-
sequently, sample concentrations will be corrected by
subtracting field blanks that have been adjusted for
procedural blanks.

Processing and Extracting Antarctica samples



TIMELINE & NEXT STEPS
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GLOSSARY

Active Air Involves actively drawing air through

Sampling a sorbent material (such as Tenax) to
collect airborne contaminants. Tenax
is a commonly used sorbent material
with the purpose to capture volatile and
semi-volatile organic compounds.

cVMS Cyclic volatile

methylsiloxanes substances

Cyclosiloxanes

Cyclic siloxanes

D4, D5, D6

Cyclosiloxanes which
contain 4, 5 and 6 repeating units
respectively.

Field Blank
Sample

Serves as a quality control measure in
sample testing. It is a control sample
that comes from the same batch of
sampling media (such as air sampling
cassettes) used during a project,

with the purpose to assess potential
contamination introduced during field
conditions (sampling process).

LRET

Long-Range
Environmental Transport

Passive air
samplers

Passive air sampling is a method
primarily used to sample for gases and
vapors. It relies on the natural process
of diffusion. This method may be
deemed “passive” because, unlike active
sampling, it does not involve pumping
air to collect it.

POPs

Persistent Organic Pollutants

QA/QC

Quality assurance, quality control.
Measures that ensure the reliability and
validity of the samples

Sorbent

A substance which has the property
of collecting molecules of another
substance by sorption.

SSP

Scientific Supervisory Panel

Stockholm
Convention
on POPs

A global treaty to protect human health
and the environment from chemicals
that remain intact in the environment
for long periods, become widely
distributed geographically, accumulate
in the fatty tissue of humans and
wildlife, and have harmful impacts on
human health or on the environment.

Trip Blank Sample

A clean sample of the matrix (e.g.,
air) that is created in the laboratory.
It is transported to the sampling site
and back to the laboratory without
any exposure related to actual
sampling, with the purpose to assess
contamination introduced during
handling and transportation.
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