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METHODOLOGY 
Field data from two South-to-North transects in Europe and North America were generated to better characterise the 
long-range environmental transport potential of D4. During a year-long outdoor air sampling campaign, samplers 
were deployed at 15 sites covering latitudes ranging from source regions (43.7-50.7 ºN) to the Arctic (79-82.5 ºN). 
For each site the samplers were separately extracted and analysed for D4 at two laboratories: Dow Chemical and 
NILU. The results of both laboratories were strongly correlated with each other, indicative of good data quality. 
 

 
The empirical travel distance (i.e. ETD values are based on the slopes of latitudinal concentration gradients)  is 
defined as the distance across the latitudes that represented a decrease in concentration of 63%. These ETD values 
were much smaller than characteristic travel distances (CTD) estimated by the OECD tool. These results indicate that 
numerical CTD values of D4 cannot be directly compared with ETDs or used to predict the concentration gradients 
along latitudinal gradients. A relative ranking method was adopted for LRETP assessment, comparing the measured 
slopes of latitudinal gradients of D4 with those of benchmark compounds reported in the literature.

The study on «Atmospheric Distribution of Cyclic Volatile Methylsiloxanes and their Long-Range Environmental Transport Potential (LRETP) 
in the Northern Hemisphere» looked at the potential of D4 (Octamethylcyclotetrasiloxane) to undergo long-range environmental transport 
from densely populated areas in Europe and in North America to the remote Arctic region. The findings suggest that D4’s potential to 
travel long distances based on measured concentrations, is lower than estimated by laboratory studies and models. Importantly, the study 
provides evidence that the travel distance is probably less than what would be expected for a typical Persistent Organic Pollutant (POP). 

ABOUT THE STUDY
The Norwegian Institute for Air Research (NILU), Stockholm University and the University of Toronto launched a 4-way research collaboration 

alongside the Silicone industry. This research collaboration on «Atmospheric Distribution of Cyclic Volatile Methylsiloxanes (and other cVMS) and 
long-range transport potential in the Northern Hemisphere» aims at understanding actual travel distance and LRETP of D4 in air.

1 This graph shows Borden, Canada as a reference point instead of Toronto. The experts determined that source would be well mixed in Borden as opposed to the sampling in Toronto 
which may capture directly from a point source therefore making the data falsely high.

2 Wegmann, F., Cavin, L., MacLeod, M., Scheringer, M. and Hungerbühler, K., 2009. The OECD software tool for screening chemicals for persistence and long-range environmental 
transport potential. Environmental Modelling & Software, 24(2), pp.228-237.
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The predicted Characteristic Travel Distance (CTD) 
value for D4 using the Organisation for Economic 
Co-operation and Development (OECD) tool 

Upper boundary Empirical Travel Distance (ETD) 
based on measured concentrations of D42

Lower boundary Empirical  Travel Distance (ETD) 
based on measured concentrations of D4
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Remote location 
Concentration: 1.1 ng/m3 air

Remote location 
Concentration: 0.5 ng/m3 air

Source of emission
Background site (GER) Concentration: 3.4 ng/m3 air

Source of emission
Background site (BOR) Concentration: 3.6 ng/m3 air
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The reduction of concentrations from European sources is lower than in North America because of the denser population in high latitudes in Europe, 
as indicated on the map. The lines represent the concentration change not actual transects.

EMPIRICAL TRAVEL DISTANCE MUCH SHORTER THAN PREDICTED CTD

Locations from South to North
GER: Weilerswist, Germany
DEN: Tange, Denmark
BIR: Birkenes, Norway
KAR: Kartvatn, Norway
TUS: Tustervatn, Norway
AND: Andoya, Norway
GOR: Gorntinak, Norway
ZEP: Svalbard, Norway (Zeppelin)

Locations from South to North
TOR: Toronto, Ontario, Canada

DOW: Downview, Ontario, Canada
BOR: Borden, Ontario, Canada

ALG: Algonquin, Ontario, Canada
FRA: Fraserdale, Ontario, Canada
KUU: Kuujjuaq, Quebec, Canada

ALE: Alert, Nunavut, Canada
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The decrease in measured concentrations – as visualised by the green area 
on each map – shows empirical travel distances (ETD) for D4 that are below 
the predicted critical travel distance (CTD) (7900 km) based on theoretical 
modelling. This is particularly relevant as it indicates that D4’s empirical travel 
distance (ETD) would fall below the benchmark CTD of 2000 km. 2 

These findings suggest the actual long-range environmental transport (LRETP) - 
as indicated by empirical travel distances - is smaller than the predicted LRETP (as 
indicated by characteristic travel distance) based on laboratory-measured half-lives 
of airborne cVMS. Further steps are being put in place for the research collaborators 
to better understand atmospheric conditions and processes that may affect the 
atmospheric transport, degradation rates as well as other potential degradation 
mechanisms of D4. 

CTD = the predicted travel distance of D4 to achieve a 63% decrease in concentration based on the underlying assumption that the concentration decreases as the contaminate 
transports away from the source of emission to the remote region and is based on the half-life of D4 reacting with OH radicals in air measured in the lab.

ETD = the empirical travel distance of D4 to achieve a 63% decrease in concentration based on actual measured concentrations of D4 in source regions compared to remote regions.


