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Abstract
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Large amounts of rubber patrticles are dispersextire environment due to tire wear. The
rubber contains a wide range of chemicals, inclgidieveral of environmental concern. The
purpose of this thesis, which is based on six padérVI], was to assess the
ecotoxicological hazard and risk associated with Wear particles, with a main focus on
the aquatic environment. A method was developed ¢hables rapid screening of the
toxicity of tire particle leachates [I]. Acute acHronic toxicity of tire particle leachates to
aquatic organisms was found to occur at conceatratianging from 10 to >10 000 mg/I
[I-IV]. The toxicity of wear material from differénires was found to vary with more than
two orders of magnitude [I-Il]. Toxicity identifian studies (TIEs) identified organic
compounds [II-IV] and Zn [IV] as the toxic componerf tire particle leachates. Zn was
also identified as the contaminant in the sedimeftsietention ponds, receiving road
runoff, posing the highest threat to surroundingewaodies, and tire wear particles are a
main source of this Zn contamination [V].

The Predicted No Effect Concentration (PNEC) walswated, according to European
chemical risk assessment guidelines, based on teng tests with the cladoceran
Ceriodaphnia dubiand the microalgaBseudokirchneriella subcapitaft/]. The PNECs
are 3.9 mg/l and 0.3 g/kg dw for water and sedisjeespectively [VI]. A literature review
of markers for tire wear in the environment shouiegl particles to be present in surface
waters, soils/sediments, air, and biota [VI]. Mos§tthe tire particles are deposited on or
close to the road surface and are then furthesp@ted by runoff water to receiving
waters and sediments. The maximum Predicted Envieatal Concentrations (PECs) of
tire wear particles in surface water range fron8ad®56 mg/l, and the maximum PECs in
sediments range from 0.3 to 155 g/kg dw [VI]. Thilng upper range for PEC/PNEC ratios
exceeds unity in both surface waters and sedimeneésning that tire wear particles
constitute potential risks for aquatic organismise Tisk for the terrestrial environment is
suggested to be restricted to the immediate roadwudings, and it is suggested that more
research should be directed towards evaluatinghttedth aspects associated with the
inhalation of airborne tire particles [VI].

To conclude, the work presented in this thesisdasvn that the contamination from
tire wear particles needs to be reduced in orderdtect receiving surface waters. This
could be achieved by developing tires with moreirammentally friendly constituents.
Road runoff detention ponds are primary recipieftire wear particles, and, therefore it is
important that construction, environmental monitgriand management of such ponds
receive increased attention.
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