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Why PBDEs?

* POPs with 209 congeners (tr1-, tetra-, penta-, hexa-, etc.)

* Increasingly used in recent decades as flame retardants in many
consumer products

* Wide dispersal, persistence, toxicity, and tendency to bioaccumulate
up the trophic chain

(Image credit: Gadget Review, Independent Balkan News Agency, Herman Miller)



* Have been found everywhere 1n the world

More... Search

0 Signin News Sport Weather Capital vV Radio
nature International weg BB 9 p P!

Ny

Home ‘ News & Comment ‘ Research ‘ Ca EARTH NEWS o | INDIANA UNIVERSITY

REPORTING LIFE ON EARTH

DT -ueaovon e Banned flame retardants show up in new

| EarthNews |
M B8 E-mail this to a friend i
Arctic polar beal aples

Related BBC sites

Man-made pollutants f ... cooe-

dlits Einder By Matt Walker Posted by Jim Hanchett-Indiana | July 6th, 2017

ocean trenches oot Editor, Earth News

Weather

Crustaceans at depths of 10,000 metres

do some animals in coastal waters.
Share Article @ You are free to share this Follow Futurity

article under the
Attribution 4.0

N1
International license. @ O ﬁ u

Jane Qiu

20 June 2016

SHANGHAI

Trace amounts of flame retardants, banned in the United States for more than a
decade, are still passing through umbilical cord blood from mothers to their
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Lack quantitative understanding of their biogeochemical cycling in
the environment, particularly in the marine environment



Key Questions

Quantify the sources, sinks and biogeochemical cycling of PBDEs in the
coastal waters of British Columbia

»Compare the relative importance of main sources of PBDEs to the Strait of Georgia (SoQG)

» Contrast their removal to sediments by adsorption on sinking particles, bioaccumulation in
the food chain, and export to the Pacific by circulation



Method

1. Sampling sites
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ample collection: dissolved & particulate PBDEs
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Environmental Behaviors of PBDEs in SoG

Iona plume is an important source of particulate PBDEs, not a

direct source of dissolved PBDE:s.

Total PBDEs
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(pg/L)
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Dissolved PBDEs in southern SoG come from desorption from particles

Depth profile of dissolved PBDEs @ Stn 4-1.5 in May 2017
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Dissolved PBDEs in southern SoG is influenced by water circulation

Total dissolved PBDE concentrations above LoQ (excluding BDE-206~209) @ S4-1.5
September 2017
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Most PBDESs are removed to sediment while light congeners are

exported to the Pacific Ocean
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Salish Sea Box Model
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Additional sources or increase discharge from Iona may exist, or
our measured concentrations are not representative.

Model mputs: Vancouver & Victoria WWTPs 1n 2004 (Dinn et al., 2012)
Fraser River in 2017-2018

Model outputs:
BDE-47 BDE-99
Location Predicted Measured Locat Predicted Measured
e (pg/l) (pg/L) o (pg/L) (pg/L)
Upper SoG 6.5 165 Upper SoG 5.6 59
Lower SoG 6.4 141 Lower SoG 5.7 40
0.1 U.0
Upper HS 4.8 (composite) Upper HS 3.9 (composite)
Lower HS 3.6 6.1 : Lower HS 2.6 0.6 :
(composite) (composite)
Upper JF 3.6 1.7 Upper JF 2.7 <LoD
Lower JF 2.0 2.0 Lower JF 1.1 0.5

14



Conclusions

1. Sources: lona WWTP, Burrard Inlet, etc.

2. Dissolved PBDESs 1n southern SoG comes from desorption from
particles.

3. Daspersion: Estuarine circulation (including tides) leads to
substantial temporal variability of dissolved PBDESs concentrations
in southern SoG.

4. Fate: Most PBDEs are removed to sediment while light congeners
are exported to the Pacific Ocean in the dissolved form.

5. The box model suggests additional/increasing PBDE inputs.
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Thank you!
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