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b Jjovennlige Igsninger:
Handtering av forurenset sng
ma oppfylle krav til

Effektiv snghandtering.
Sngen ma fjernes raskt

Kapasitetsbehov:
~ 500 000 m? i sesongen i Oslo

Kostnadseffektivitet: @Pkende
krav og stramme budsjetter



Statsforvalteren i Oslo og Viken Var dato: Vi ref:

05.06.2024 2019/49178
Deres dato: Deres ref:
Etter adresseliste Saksbehandler, innvalgstelefon

Susanne Brix Rged, 32266741

Informasjonsbrev om snghandtering til alle kommuner og andre som
handterer sne i @stfold, Buskerud, Oslo og Akershus

Oppsamlet sne kan inneholde mikroplast, seppel, miljogifter, salt og andre forurensninger
som kan ha negativ pavirkning pa miljeet dersom det deponeres i naerheten av sarbare
omrader eller resipienter.

Statsforvalteren forventer at kommuner og andre som handterer broytesne i god tid for
neste snesesong har en dokumentert beredskapsplan for handtering av sne, og at det er
tilgiengeliggjort arealer der deponering av sne kan skje uten at det forer til fare for
forurensning. Det er viktig at kommunene informerer alle entreprenerer som handterer sno i
kommunen om hvordan sne skal handteres/ikke handteres.

N I Mf https://www.statsforvalteren.no/siteassets/fm-oslo-og-viken/miljo-og-klima/forurensning/informasjonsbrev-om-snohandtering/informasjonsbrev-om-snohandtering-til-alle-kommuner-

og-andre-som-handterer-sno-i-ostfold-buskerud-oslo-og-akershus.pdf



https://www.statsforvalteren.no/siteassets/fm-oslo-og-viken/miljo-og-klima/forurensning/informasjonsbrev-om-snohandtering/informasjonsbrev-om-snohandtering-til-alle-kommuner-og-andre-som-handterer-sno-i-ostfold-buskerud-oslo-og-akershus.pdf
https://www.statsforvalteren.no/siteassets/fm-oslo-og-viken/miljo-og-klima/forurensning/informasjonsbrev-om-snohandtering/informasjonsbrev-om-snohandtering-til-alle-kommuner-og-andre-som-handterer-sno-i-ostfold-buskerud-oslo-og-akershus.pdf

Snghandtering i by/boligomrader
(mitt eget boomrade i Oslo)
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Alle foto: Sondre Meland
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Smelting med sjgvann og rensing

(eks snglekter Terje (NCC) i Oslo
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Snolekteren "Terje" smelter byens sng ved hjelp av sjgvann. Foto: NCC

https://www.oslohavn.no/no/aktuelt/snolekter-pa-gronlia/



https://www.oslohavn.no/no/aktuelt/snolekter-pa-gronlia/
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Sngdeponi Asland utenfor Oslo

5 et ol __ i - : ; >
O i e L T s~ N iy - - e s : - = =

ASLAND: Bilde av snedeponiet pa Asland, tatt for noen ar siden da det fortsatt var i bruk. Denne vinteren skal det tas i bruk
igien, men tillatelsen er midlertidig. Arkivfoto

Kilde Nordsstrand blad 2018. https://www.noblad.no/nyhet/asland/bydel-sondre-nordstrand/skal-deponere-sno-pa-asland-igjen/s/5-56-99487



https://www.noblad.no/nyhet/asland/bydel-sondre-nordstrand/skal-deponere-sno-pa-asland-igjen/s/5-56-99487

Snghandtering i by/boligomrader
(sakalt mellomlagring Bryn skole Oslo)

2. februar 2024

Alle foto: Sondre Meland
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Overvann i fast form
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Soppel

Tradisjonelle forurensninger som partikler, metaller, veisalt, og
«klassiske gamle» organiske miljggifter som PAH

Mikroplast Bildekkpartikler

Bildekkpartikler

«Nye» miljggifter i horisonten
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Tradisjonelle forurensninger som partikler, metaller, veisalt, og
«klassiske gamle» organiske miljggifter som PAH

Norconsult 0:0 Nl I/'-m' [} {;P STORM AQUA
Rapport
SMELT

Fase 1 — Utvikling av Igsningsforslag

SnowNet

Oppdragsgiver: Trondheim k Oslo k og Trgndelag fylkesk e
Leverandgr: Storm Aqua AS
Dato: 31.10.2022
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Metaller konsenrasjoner lav middels hgy
i boligomrader. Sink stort sett haye
konsentrasjoner og over grenseverdier
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PAH konsenrasjoner lav middels hgy i
boligomrader. Noen konsekvent over
grenseverdier
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Mikroplast

Environment International 188 (2024) 108782

Contents lists available at ScienceDirect

Environment International
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Full length article ')
Check

ELSEVIER journal homepage: www.elsevier.com/locate/envint
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Snow dumping station — A considerable source of tyre wear, microplastics, &=
and heavy metal pollution

Rupa Chand *, Ieva Putna-Nimane ", Elina Vecmane ", Jeanette Lykkemark “, Jytte Dencker *,
Asbjern Haaning Nielsen ", Jes Vollertsen”, Fan Liu™

* Department of the Built Environment, Aalborg University, Thomas Manns Vej 23, 9200 Aalborg, Denmark
® Latvian Institute of Aquatic Ecology, Voleru str. 4, LV-1007 Riga, Latvia

ARTICLE INFO ABSTRACT

Handling Editor: Marti Nadal Snow dumping stations can be a hotspots for pollutants to water resources. However, little is known about the
amount of microplastics including tyre wear particles transported this way. This study investigated microplastics

Kf_lw""i" and metals in snow from four snow dumping stations in Riga, Latvia, a remote site (Gauja National Park), and a

Microplastic roof top in Riga. Microplastics other than tyre wear particles were identified with Attenuated Total Reflection

Tyre wear particles
Heavy metals

Snow dumping station
Atmospheric pollutants

Fourier Transform Infrared (ATR-FTIR) (>500 um) and focal plane array based micro-Fourier Transform Infrared
(FPA-4FTIR) imaging (10-500 um), tyre wear particles by Pyrolysis Gas Chromatography-Mass Spectroscopy (Py-
GC-MS), and total metals by Inductively Coupled Plasma with Optical Emission Spectroscopy (ICP-OES).
Microplastics detected by FTIR were quantified by particle counts and their mass estimated, while tyre wear
particles were quantified by mass. The concentrations varied substantially, with the highest levels in the urban
areas, Microplastic concentrations measured by FTIR ranged between 26 and 2549 counts L™ of melted snow
with a corresponding estimated mass of 19-573 pg/L. Tyre wear particles were not detected at the two reference
sites, while other sites held 44-3026 pg/L. Metal concentrations varied several orders of magnitude with for
example sodium in the range 0.45-819.54 mg/L and cadmium in the range 0.05-0.94 ug/L. Correlating
microplastic measured by FTIR to metal content showed a weak to moderate correlation. Tyre wear particles,
however, correlated strongly to many of the metals. The study showed that snow can hold considerable amounts
of these pollutants, which upon melting and release of the meltwater to the aquatic environment could impact
receiving waters.

1. Introduction The additives associated to plastics (Chen et al., 2022) can interact
chemically and may disrupt the endocrine system of living organisms
Plastic use has increased substantially (Li and Zhang, 2021) due to its (Ivleva et al., 2017; Teuten et al., 2009). In the case of small plastic
distinctive benefits over other ials, and the d has they can easily disperse and be transported to remote loca-
exceeded most other man-made materials, for instance, concrete, tions far away from the source (K. Liu et al., 2019; Ustiin et al., 2022).
cement, and steel (Geyer et al., 2017; Ivleva et al., 2017; Li et al., 2018), The general consensus is that synthetic polymers between 1 and
The ications range from i ials (Chen et al., 2021) to 5000 pm in their longest dimension are called microplastics (Hartmann
highly engineered plastic components, for example, in aircrafts (Fette et al,, 2019). Some microplastics, commonly called primary micro-
et al., 2015). However, inappropriate waste management has caused plastics, are produced to this size for various commercial purposes such
plastic to be a persistent pollutant, threating isms, and as ics. Other mi i ly called secondary micro-
even human beings (Galloway, 2015; Li and Zhang, 2021). Once plastic plastics, are formed by fragmentation of large plastic debris due to
litter enters the natural environment, it starts to degrade and fragment physical and chemical i ics have been i ig:
into smaller pieces (Browne et al., 2011; Ragusa et al., 2021). The in all environmental compartments (Dalu et al., 2021; Ivleva et al.,
degradation of plastic can facilitate the release of additives, which then 2017; Lusher et al., 2017; Zhang et al., 2020) to understand the envi-
impact the nearby surroundings and organisms (Teuten et al., 2009). and ecological risk associated to them. are marine

* Corresponding author.
E-mail address: 1@

https://doi.org/10.1016/j.eny

Received 4 March 2024; Received in revised form 18 May 2024; Accepted 27 May 2024
Available online 28 May 2024
0160-4120/© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).




Mikroplastpartikler:
mikroplast ble funnet i alle prgver fra de
urbane sngdeponiene

Proportion of MP particle

Konsentrasjoner:
@j@:ﬁresm - F'lv':P Konsentrasjonene varierte fra 26 til 2549
Mows § M ores partikler per liter smeltet sng, med de
- o hayeste verdiene i tett befolkede omrader
L M - (f.eks. markedsplassen).
m- -~
- 5% ™ Vanligste polymer:
De mest vanlige polymerene var
. = B I - = = = polyester (PES), polypropylen (PP), og
& & < o polyetylen (PE), og PES dominerte i

flere omrader, noe som kan indikere en
sterk tilknytning til syntetiske tekstiler



Bildekkpartikler

Science of the Total Environment 824 (2022) 153785
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Occurrence of tire and road wear particles in urban and peri-urban
snowbanks, and their potential environmental implications

iis

Elisabeth S. Rgdland *>*, Ole Christian Lind ®, Malcolm J. Reid ?, Lene S. Heier ¢, Elvis D. Okoffo ¢,
Cassandra Rauert , Kevin V. Thomas ¢, Sondre Meland *”

* Norwegian Institute for Water Research, Okernveien 94, NO-0579 Oslo, Norway

® Norwegian University of Life Sciences, Faculty of Er d Natural Resource P.O. Box 5003, NO-1432 As, Norway

© Norwegian Public Roads Administration, Construction, Postboks 1010, N-2605 Lillehammer, Norway
¢ Queensland Alliance for Environmental Health Sciences (QAEHS), The University of Queensland, 20 Comwall Street, Woolloongabba, 4102, QLD, Australia

HIGHLIGHTS GRAPHICAL ABSTRACT

+ TRWP is estimated to be one of the largest PrROLYSIS GOMS CRYSTAL BALL SIMULATION
sources of MP to the environment. =

+ Mass data of TRWP are limited and not be- (}u L
fore presented for roadside snow.

+ Roadside snow from various road types
were analysed with Pyr-GC/MS.

+ Concentrations of TRWP showed large
variations between and within road types.

+ Speed and AADT explained the main vari-
ation observed.

ARTICLE INFO ABSTRACT
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Aricle history:
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Received in revised form 17 January 2022
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Available online 16 February 2022

Editor: Pavlos Kassomenos

Keywords:
Road pollution
Snow

Tire particles
Bitumen particles
Microplastic
Pyrolysis GC/MS

According to estimates put forward in multiple studies, tire and road wear particles are one of the largest sources to

i i ination in the envi . There are large uncertainties associated with local emissions and
transport of tire and road wear particles into envis ighlighting an urgent need to provide
more data on inventories and fluxes of these particles. To our knowledge, the present paper is the first published
data on mass concentrations and snow mass load of tire and polymer-modified road wear particles in snow. Roadside
snow and meltwater from three different types of roads (peri-urban, urban highway and urban) were analysed by
Pyrolysis Gas Chromatography Mass Spectrometry. Tire particle mass concentrations in snow (76.0-14,500 mg/L
meltwater), and snow mass loads (222-109,000 mg/m?) varied widely. The concentration ranges of polymer-
modified particles were 14.8-9550 mg/L and 50.0-28,800 mg/m? in snow and meltwater, respectively. Comparing
the levels of tire and PMB particles to the total mass of particles, showed that tire and PMB-particles combined only
contribute to 5.7% (meltwater) and 5.2% (mass load) of the total mass concentration of particles. The large variation
between sites in the study was investigated using redundancy analysis of the possible explanatory variables. Contradictory
to previous road studies, speed limit was found to be one of the most important variables explaining the variation in mass
concentrations, and not Annual Average Daily Traffic. All identified variables explained 69% and 66%, for meltwater and
mass load concentrations, respectively. The results show that roadside snow contain total suspended solids in concentra-
tions far exceeding release limits of tunnel and road runoff, as well as tire particles in concentrations comparable to levels
previously reported to cause toxicity effects in organisms. These findings strongly indicate that roadside snow should be
treated before release into the environment.

* Corresponding author.
[E-mail address: elisabeth.rodland@niva.no (E.S. Redland).
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Partikler fra bildekk og veislitasje (TRWP) i sngkanter fra
ulike veityper i Oslo

Konsentrasjonen av bildekkpartikler varierte mellom 76
0og 14,500 mg/L i smeltevannet.

Bildekkpartiklene utgjorde ca 5-6 % av den totale
partikkelbelastningen
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«Nye» miljggifter i horisonten
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Contamination Pattern and Risk Assessment of Polar Compounds in
Snow Melt: An Integrative Proxy of Road Runoffs

Loic Maurer,* Eric Carmona, Oliver Machate, Tobias Schulze, Martin Krauss, and Werner Brack

# § Cite This: Environ. Sci. Technol. 2023, 57, 4143-4152 E Read Online

ACCESS| il Metrics & More |

Article Recommendations I @ Supporting Information

ABSTRACT: To assess the contamination and potential risk of snow melt
with polar compounds, road and background snow was sampled during a
melting event at 23 sites at the city of Leipzig and screened for 489 chemicals

using hquxd t graphy high-resolution mass sp y with target

dditionally, six 24 h posite samples were taken from the [o—
influent and effluent of the Leipzig wastewater treatment plant (WWTP) )
during the snow melt event. 207 compounds were at least detected once T scuterisks  TWaculeraks  TU> sculerisks
(concentrations between 0.80 ng/L and 75§ ;lg/L) Consistent patterns of - Ll B A . i
traffic-related pounds domi d the chemical profile (58 compounds in sty batazinsse wihmpros benducads  §270Q. ethrn

concentrations from 13 ng/L to 75 ug/L) and among them were 2- @a\/ Thmonazn, ONCH  ImiacopridONCH  warai OMCH

benzothiazole sulfonic acid and 1-cyclohexyl-3-phenylurea from tire wear and =L
denatonium used as a bittern in vehicle fluids. Besides, the analysis unveiled
the presence of the rubber additive 6-PPD and its transformation product N-

Impact on WWTP influent and effluent

120ene ety e g g et et st

Compmunts wthbghas i bl

AT e e 20

(1.3-dimethylbutyl)-N’-phenyl-p-phenylenediamine quinone (6-PPDQ) at concentrations known to cause acute toxicity in sensitive
fish species. The analys:s alsc delecled 149 other compounds such as food additives, pharmaceuticals, and pesticides. Several
biocides were identified as major risk it with a more site-s spec\ﬁc occurrence, to acute toxic risks to algae (five samples)
and invertebrates (six samples). Ametryn, flumioxazin, and 1,2-cycl dicarboxylic acid diisononyl ester are the main
compounds contributing to toxic risk for algae, while etofenprox and bendiocarb are found as the main contributors for crustacean
risk. Correlations between in the WWTP influent and flow rate allowed us to dlscnmmale compounds with snow
melt and urban runoff as major sources from other p ds with other domi sources. | rates in the WWTP showed

that some traffic-related compounds were largely eliminated (removal rate higher than 80%) during wastewater treatment and
among them was 6-PPDQ, while others persisted in the WWTP.
KEYWORDS: chemicals of emerging concern (CECs), hquld chromalogvaphy high resolution mass spectrometry (LC-HRMS), snow melt,

urban road runoffs, risk tire wear comp ; pattern analysis

B INTRODUCTION (PAHs)™"* or metals."*™"" Rapidly advancing screening
techniques applying liquid chromatography high-resolution
mass spectrometry (LC-HRMS)?*® have strongly enhanced the
number of contaminants detected in wastewater,”"** surface
water,”* and urban runoff.** Large-scale target, suspect, and non-
target screening approaches further enhanced the opportunities
to identify EU]]UUOII patterns beyond well-known target
chemicals.

During winter time in the subpolar and temperate zone of the

Urban stormwater and road runoff have been identified as a
major source of toxic chemicals in surface waters either through
direct discharges or in the case of combined sewer systems with
municipal wastewater after treatment or without treatment in
case of overflow.'™ Next to biocides from facade runoff*® and
multiple chemicals from atmospheric deposition,® traffic-related
emissions are assumed to be a major source of complex mixtures
of pollutants in stormwater runoff contributing to the 3 5 7
degradation of receiving waters.” These émistions may originate earth, snow may accumulate .tra(ﬁc-‘rclatcd chemical mlxturc.s in
from combustion of petrol, from tire and brake abrasion, leakage the urban environment. W'th nsing ‘cmP"amms In spring,
of different vehicle fluids, and abrasion of road surfaces.¥*13 these compounds get mobile again, resulting in a subsequent

Recently, N-(1.3-dimethylbutyl)-N'-phenyl-p-phenylenedi- = =
amine quinone (6-PPDQ), a transformation product of a Received:  August 10, 2022 m
globally used tire rubber antioxidant, was discovered as the cause Revised:  February 16, 2023 e~
for acute mortality of coho salmon (Oncorhynchus kisutch) in the Accepted:  February 17, 2023

United States."* These results may also highlight the need to Published: March 2, 2023
address traffic-related pollution beyond well-known  traffic-
related contaminants such as polycyclic aromatic hydrocarbons

©2023 The Authors. Published
‘American Chemical sodebr”y htpsy/doi.org/10.1021/acs.est 2c05784

v ACS Publications 4143 Environ. Sci. Technol. 2023, 57, 4143-4152
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= 2-Benzothiazolesulfonic acid
= Lauramidopropybetaine

= 1-Cyclohexyl-3-phenylurea

= 1,3-diphenylguanidine

= Tetraethyleneglycol monobutyl ether
=3 Denatonium

1 Hexa(methoxymethyl)melamine
== Isophorone

== DINCH

= 2- Ethylhexyl(hexyl)phthalate

= 6-PPDq

= 6-PPD

m= Other traffic related compounds

= Caffeine
= Fenuron
== 2-amino-3-methyl-imidazo[4,5-flquinolin
== 2-hydroxyquinoline

m 4-hydroxyquinoline

= 10,11-dihydro-10hydrocarbamazepine
= Diphenyhydramine

= Sucralose

2 Other diet/pharmaceuticals

= Other pesticides

== Other chemicals

Omfanget av forurensning: Over 200 ulike kjemikalier
ble funnet i smeltet sng, inkludert trafikkrelaterte
forbindelser, medisiner, plantevernmidler og biocider.

Haye konsentrasjoner av trafikkrelaterte stoffer:
Stoffene 6-PPDQ og 2-benzothiazole sulfonic acid,
kjent for sin toksisitet, ble pavist i betydelige mengder.
Disse stammer fra dekk-slitasje og bilvaesker.

Risiko for vannlevende organismer:
Sngsmelteprgver oversteg toksisitetsgrenser for
sensitive arter som alger, krepsdyr og fisk, spesielt
coho-laks.



OPPSUMMERING

Sng er «alltid» forurenset, tiltrekker seg
forurensning over tid (som en svamp)

Mye av forurensningene kan holdes
tilbake/renses ved fjerning av partikler
(sedimentering/filtrering)

Salt renses ikke

Mange av de nye miljggiftene, f.eks.
tilsetningsstoffer i bildekk er veldig mobile
og holdes ikke tilbake eller omdannes til
andre stoffer (f.eks. 6PPD - 6PPD-Q)

3 jovennlige Igsninger:
Handtering av forurenset sng
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Foredrag finansiert gjennom prosjektene RentVegvann (Forskningsradet)

og SMELT (Innovativ anskaffelse, Oslo og Trondheim kommune)



Forskningsmiljgene
sgrger for a frembringe ny kunnskap om problemene og
lpsningene som samfunnet trenger

BRUK OSS!
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