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« Many consumer products contain potential harmful chemicals for
environment and health

« Normally highest concentration in densely populated areas as
larger cities

« Location: the capital Oslo, Norway (~670 000 inhabitants)

« (Chemicals in focus: Persistent, Bioaccumulative, Toxic — PBT
chemicals

« =2 REACH, Stockholm convention, national regulation and
potential cleanup

« Not sufficient knowledge about the levels, bioaccumulation,
magnification and risk of contaminants in terrestrial ecosystem

* Do they behave very differently than in the marine/ freshwater
ecosystems

QLocaI sources? 5
NILU

Backgrounao




Main objective

Assessment of concentrations, sources, bioaccumulation and
combined risk of a broad range of pollutants in the urban terrestrial
environment

Pilot project in 2013; comparison of urban and remote sites

Since 2014 yearly sampling of bird eggs, earthworms, fox and rat liver
2015 soil was added

2016 air was added

2017 badger liver was added

Adapted design from year to year from results and recommendations
2013-2017: 4> 12 compound classes i.e. 150 single compounds

TMF with food chain approach- EW-FF-SH

Risk from mixture: Sum(MEC/PNEC)
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Compounds Samples

e Metals, * AIrQ)
« PCBs, PBDEs, newBFR « Soil (5) -
o PFAS,

|  Earthworm (5)
* Siloxanes, -
e CPs, * Fieldfare egg (10)
 Dechloranes,  Sparrowhawk egg (10)
* OPglg T  egq (10
* Phenols awny owl egg (10)
e UV CompOUﬂdS, e Red fox liver (10)
* Biocides « Brown rat liver (10)
 DDT gr :

« Badger liver (10)
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PCA analysis —2016-2017/
common pollutants
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A: Air

S: Sail
EW:Earthworm
FF: Fieldfare
SH:Sparrowhawk
TO: Tawny owl
RF: Red fox

B: Badger

BR: Brown rat
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Organic pollutants 2017/
Mean Sum values
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Change over time 2014-201/-sumPCB and PCB153
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PFAS- Change over time 2014-201/

Species PFOS
P = PFHxS
Sparrowhawk Tawny owl Fieldfare — PFOA
1000
g 100 —
=
o -
8=3
= —
(1]
% 10 ' . '
1 ﬁ - - =
0 - T T
r r r r r r r r r r r o
o o o o S o o o o o o o
— — — — — — — — — — — —
= o > =i = o o = = o > =
Year

Error bars: 95% Cl

b

NILU

11




TMF-Trophic magnification factor

Species TMF calculations with a

® Soil 5
< Earthworn foodchain approach
Sparrowhawk

® Tawny owl
© Brown rat

 Badger EFarthworm
Fieldfare
Sparrowhawk

N15

Cc13

TL fieldfare ~ 3+ (515N fieldfare_(51SNearthworm+2°4))/3-8
TL sparrowhawk =4+ (é‘ISN sparrowhawk_(51SNearthworm'|2°4))/3°8
Cn)
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logPCB153 (lipid)

TMF- food chain approach 2014-201/ data
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Local sources/ Hot spots?
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PFSA and PFCA in Farthworm - ogshulle
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(Secondary) poisoning of non-target
predators

Rodenticides — anticoagulants controlling rodent populations
Very high concentrations in some red fox liver samples
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Conclusions

« Data (soil, earthworm, fieldfare egg) indicate local pollution sources
*  PFAS: Soil & earthworm at Alnabru, Fieldfare egg at Grgnmo
« Pbin fieldfare egg from Kjelsas, SCCP in fieldfare egg from Baler

« FF more exposed to local sources than expected for migrating birds?

« TMF for biomagnification- useful, but egg concentrations for birds and
not whole animal in the calculations, and uncertainty in TL equation.

« Sum (MEC /PNEC)

Soil ecosystem: As, Zn, PFOS and PCB most important for Sum> 1
Earthworm as food: Cd, PFOS, PFOA most important for Sum >

Fieldfare egg as food: PFOS, PFOA, HCB most important for Sum>1in 80 % of
the locations. NB! Low conc. of metals in bird egg content, risk from metals can
be underestimated if sparrowhawk eats juvenile bird which has earthworm as
main food item

median
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Conclusion

Risk for effects?

«  Max. PFOS in FF (900 ng/g ww) lower than effect threshold value
of 1900 ng/g ww in bird egg

«  Rodenticides —risk for poissoning (> 2000 ng/g ww) from previous
reported studes. Red foxes from Oslo area at risk?

« 2018 locations, fieldfare egg from Alnabru included

* Long term monitoring important in order to understand
relationship between sources, expoure, bioaccumulation
and risk for ecosystem and humans

« Thanks to Norwegian Environment Agency for initiative and
funding!
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Thank you for your attention!

Big thank to all project participants
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