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Fig. 1: Toxicity of TWP leachate. (Mclntyre et al.,
2021)




HE ISSUES

\

S ;xrf
can Qe
(( KD Rt C%}jca's\‘) Research
- concernj Priorities

4 Mitigation ) '

{ and
\ regulation /

o Y

. mmm 8 Output of scoping workshop
UNIVERSITYoF 8 EMISSIONS ﬁ SOLENT
PORTSMOUTH cs S




ocations

UNIVERSITYoF 422 EMISSIONS
PORTSMOUTH & ANALYTICS




Sampling Locations

Overall Risk Levels of Chemicals
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Chemical

The chemicals common to seaweed, surface water, and sediment were

extracted to focus on pollutants that impact all environmental
components.

Chemicals were classified into low, medium, and high-risk
categories based on their:
Toxicological impact: Harmful effects on humans,
aquatic life, or wildlife.

This commonality indicates these chemicals' potential for Regulatory Status: Chemicals regulated or monitored

environmental persistence and mobility.

SOLENT

FORUM

*EST 1992

{2 EMISSIONS

:.;n‘;;-!u,:.:
&% ANALYTICS %.g

UNIVERSITYoF
PORTSMOUTH

by organizations like EPA.
Persistence and Bioaccumulation: Ability to
accumulate in the environment over time
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NON-TARGET ANALYSIS RESULTS (Langstone)
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Seaweed Concentration

Sediment vs Seaweed
r=0.71, p = 0.007

RELATIONSHIP BETWEEN VARIABLES
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TARGET ANALYSIS RESULTS FOR PAHs (Sediment)

Langstone Harbour
Kruskal-Wallis, ;{Z(ZJ =6.54,p=0038,n=9
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4000

pwc. Dunn test; p.adjust. Bonferroni

 Significant impact of road runoff seen
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TARGET ANALYSIS RESULTS FOR PAHs (Sediment)
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TARGET ANALYSIS RESULTS FOR PAHs (Water)

Concentration of PAH in Water
Kruskal-Wallis, 12(2] =561,p=006,n=9

BE Lowerreach bridge runoff E3 Lower reach pond water =] Upper reach surface water oy f}'

-I r{?,-? é(\\tg Ec-),ex.li}.gx nvironmental Quality

te~durus (EQS):

Fluoranthene exceeded the EQS of 0.0120.

* Benzo(b)fluoranthene and Benzo(k)fluoranthene

exceeded their EQS of 0.0170.

* Benzo(a)pyrene exceeded its EQS of 0.2700.

* Benzo(g,h,i)perylene exceeded the EQS of 0.0082

Lower reach bridge runoff Lower reach pond water Upper reach surface water
Stations

pwc: Dunn test; p adjust: Bonferroni
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TOXICITY OF TYRE LEACHATES TO AMPHIPODS
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TOXICITY OF TYRE LEAGIATES TO AMPHIPODS

Fig: Lixiviattion and Leachate Filtration
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Row1: Day4; Row2:Day7; Row3:Day14
300

ctarvos Trarvelasd {rmen
=]
=1
=

e Dista

e O

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480

Thirty- scoreds S i in derifight Phuses

Dark Light Dark Light

200

100 !

Mesan ol staricn ol fren

Sesar O

0 30 60 890 120 150 180 210 240 270 300 330 360 390 420 450 480

Thirty- soconds Srme bires in derklight Phises

G

st Travaled {rim

starva Traeled {mm

TOXICITY RESULTS

1 i
200 ]
. ki NN

(cn “Bh, ) light(B-8mins)
,,_{)
)

dark({0-2mins) light(2-4mins)

( Do

e |
ol Lt

K(0-2mins) light(2-4mins) dark(4-6mins)

Deri/Light Phersess

light(6-8mins)

_ Dark Light Dark ¢ o rd 3 ﬁ)
£ A *
¥ 200 Q ' S\ 2150
bd oy Ny
2 7 100
£ 100 W 4_‘)‘&& I ]
5 $\ a 50
[ D - % Ne—— i ; ]- Ii
0 30 B0 90 120 150 180 218 40) J 360 390 420 450 480 dark(0-2mins)  light(2-4mins)  dark(4-6mins) light(6-8mins)
Thirty-sacads 1 chrifighl Timmes DeriefLight Prusmes
&
- Tirme { Dy}
<4 ContOmg/l == Cfire 1mg/ Ltire 1mg/l B coione [l ctie 1ma Ltire 1mg/
Treatment Treatment

4= Ctire 0.5mg/ == Ltire 0.5mg/ =$= Particle 0.3mal

02 EMISSIONS

UNIVERSITYoF & ANAYTICS

PORTSMOUTH

B cireosmon [ ire 05mon [ Particie 0.3ma

SOLENT

% o, FORUM

*rfsT 1992

e
SSAEs

[ All treatments show effects on
swimming activity on day 7 except
particle exposure

 Contisport exposure recovered from
effect on day 14




Conclusion

Significance of Tyre Leachates

Environmental Threat:

Tyre wear particles (TWP) contain harmful chemicals that pose risks to:
* Aquatic life
* Human health
« Wildlife

Key Findings:
* PAHs exceed environmental quality standards.
 Amphipods (G. pulex) showed reduced swimming activity, indicating toxicity.
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Conclusion

Mitigation measures

Establishment of SPP Panel

* Standardized Guidelines

e Stormwater Treatment

* Engineered Soil Mixes

* Chemical Additive Substitutes
* Tyre Recycling

* Particle Capture

e Street Sweeping

EHT=20.00 kV Signal A= SE1 Date: 3 Sep 2024
WD = 13.71 mm I Probe= 100 pA Mag= 150KX
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