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Rinnleiret, E6

Norge har mer enn 55 000 km riks- og

fylkesveier (SVV, SSB)
Store deler av veinettet forbinder

tettsteder og byer




Vikhammer, FV941

Det er stor variasjon i

 Topografi, sideterreng, jordtyper
Trafikkmengde

Fartsgrenser
Kjoremegnster




. kullerud, E6 -

Det er stor variasjon i

 Dreneringsforhold

 Bortledning av vann
Rensing av veivann
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Veipartikler med PMB

(RWPpyE)
SBS, scrap tires, other

Veimerking
(RM)
SIS, EVA, PA

Bremsepartikler
(BW)
Rubber
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REF: Sieber et al., 2020; Wagner et al., 2018
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Baensch-Baltruschat et al., 2020; Sommer et al., 2018; Wagner et al., 2018; Wagner et al., 2022

- Image: Particle Vision, MikroRENS-project




TWP kan pavirke = 2D N \ Ny
jordlevende organismer | 7 Y s /

REF: Sieber et al., 2020; Wagner et al., 2018 REF: Sheng et al., 2021: Ecotoxicological effects of micronized car tire wear particles and
! ! ! their heavv metale on the earthworm (Ficenia fetida) in <oil



TWP kan pavirke akvatiske
organismer Coho salmon

Brook trout

Rainbow trout

. Akutt
toksisitet

45-74%
Veggmfter

REF: Sieber et al., 2020; Wagner et al., 2018, Tian et al., 2021,



TWP kan pavirke vannkjemi og
artsdiversitet

Metaller
As, Cu, Co, Mn, Zn

6 organiske
stoff*

45-74%
fter

organismer Artsdiversitet

REF: Sieber et al., 2020; Wagner et al., 2018, Tian et al., 2021,



TWP | GROFTER

Delpraver fra
Multiconsult/SVV
re-analysert for TWP



TWP | GROFTER

Hypoteser
~. ¢ Detersterk sammenheng mellom
‘ trafikk mengde og mengde TWP i
grofter
Det er sterk sammenheng mellom
TWP og metaller i grofter
Det er sterk sammenheng mellom
TWP/metaller og
forklaringsvariabler (trafikk og jord)




PROVETAKING

NIVA &
~ TWP analysert med

 Malt metaller, PAH, PCB, olje, salt

og organisk innhold &
PYR-GC/MS « Distanse fra vei (0, 3, 5m) .,
TR * Ulike typer jord (sand/morene, '
. silt/leire, myr)

 Ulike grofteprofil (opp, flatt, ned)



RESULTATER TWP Distanse og dybde

Trolig for grov 1l 1l
o provetaking fora | Ingen signifikant forskjell*
kunne se forskjelleri i 1
dybde - - || ~T T
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Distance *Testet med ANOVA




RESULTATER TWP

Jordtyper

TWP (mg/kg)
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Soil type'

Soil type

— Agricultural
B3 ciay

BE cravel
B3 marsn
B3 sand

B sit

Bl sitclay
B3 soil




RESULTATER TWP VS METALLER

VN

0.37 0.13 0.01 0.01 0.31 0.08

As 0.07 -0.07 034 0.29 -0.04

TWP: Zn, Cu, Cr, Pb, As

BREMSER: Cu, Zn, Pb, Ni

GALVANISERTE
B STRUKTURER: Zn, Cu, Ni




RESULTATER TWP

Trondelag:
Lav trafikk (650-14500v/d)
TWP: 2040 til 26400 mg/kg

‘ s‘menheng ‘ \ (11400 + 6420 mg/kg)
trafikkmengde og = ' T T T
TWP? Skullerud E18 (77000v/d):

3700-4900 mg/kg

Motorvei Tyskland (36000v/d)
155-15 900 mg/kg
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HVA FORKLARER VARIAS.IONEN 1TWP? /




HVA FORKLARER VARIASJON AV
METALLER?.
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Spredningsveier

Vind, turbulens

«Splash and spray»
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Oppsummering

 Trafikkmengde alene er ikke en god
indikator pa hvor det er mest TW

« Grofter kan vaere gode til a holde
tilbake TWP

e ...men hvordan pavirkes
groftesystemene av gkende
konsentrasjon av TWP?

 Bor hoye konsentrasjoner TWP o
utlekkingsstoffer fra TWP ogsa
vurderes ifht klassifisering av
forurenset grunn/deponering av
masser?

NIV~

Contents lists available at
Science of the Total Environment

journal homepage: wwv avier.cof cata/scitote
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High levels of tire wear particles in soils along low traffic roads -

Elisabeth S. Rpdland - , Lene S. Heier ", Ole Christian Lind “, Sondre Meland

* Norwegian Instimre for Water Research, (kermveien 94, 0579 Oslo, Norwa)
“ Norwegian Public Reads Adminisration, Construcrion, Postbax 1010, N-2605 Lillehammer, Norway
Norwegian University of Life Sciences, Faculty of Environmensal Sclences and Nanural Resource Management, P.0. Box 5003, NO-1432 As, Norway

HIGHLIGHTS GRAPHICAL ABSTRACT

oHigh levels of tire wear particles
«

traffic roads

26 % dw.) in soils along low

TIRE WEAR i METALS
o Pasitive correlation between tire wear &
particles, traffic speed and precipitation
o Pasitive correfation between metals,
traffic density and organic matter

o No correlation between tire wear parti 5

cles and metals 1531
 No vertical or harizontal gradient found
for tire wear particles or metals

ARTICLE INFO ABSTRACT

Editoe: Philip K. Hopke Traffic pollution has been linked to high levels of metals and organic contaminants in road-side soils, largely due
to abrasion of tires, brake pads and the road surface. Although several studies have demonstrated correlations
Keywards between different pollutants and various traffic variables, they mainly focused on roads with medium to high

Road pallution traffic density (30,000 vehicles per day). In this study we have focused on investigating tire wear particles and

':lm *'—d" r"“ road-related metals (zinc, copper, lead, chromium, nickel, and the metalloid arsenic) in the soils of low traffic
e particles
Mmﬁ roads in rural areas (650-14,250 vehicles per day). Different explanatory factors were investigated, such as

traffic density, speed, % heavy vehicles, organic matter content, annual precipitation, ol types and roadside
slope profiles. The results show high levels of tire wear particles, from 2000 to 26,400 mg/kg (0.2-2.6 % tire
wear in d.w. soil), which is up to five times higher compared to previously reparted values in roadside soils of
high traffic density areas. A weak but significant correlation was found between tire wear particles, traffic speed
and the annual precipitation. No signifi ionship was found between tire wear particles metals. The

Pyrolysis GC/MS

t
concentrations of metals were comparable to previous studies of high traffic areas of Norway, as well as both
urban and rural soils in other countries. For the metals, all factors logether explained 45 % of the variation

observed, with traffic dersity (11 %) and organic matter content (10 %) as the most important single variables.
The analysis of tire wear particles in soils using Pyrolysis Gas chromatography Mass Spectrometry is challenging,
and the results presented demonstrate the need for pretreatment to remove organic matter from the samples
before analysis.

* Crresponding author.
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PMB image: https://www.mrpavement.com/about-us/blog/general-information/how-pavement-reacts-temperature-changes/
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