)

.




Our world of pollutants —
Where do we start?

100 million chemicals registered
(CAS, 2015);

Over 250,000 chemicals on the
global marketplace, with 1,000 new

chemicals every year,

Wide variety of properties;
Different species at risk;
Range of emission histories.

Joqot ocean wise.

LT -
o JOTT
e

O
&






Some canaries are vulnerable to environmental pollutants
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NE Pacific killer whales are the most PCB-
contaminated marine mammals in the world

Marine Pollution Bulletin B e
Volume 40, Issue 6, June 2000, Pages 504-515 '
ELSEV [H{. -
High PCB Concentrations in Free-Ranging Pacific Killer
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High trophic level species are vulnerable to the bioaccumulation
of high concentrations of persistent contaminants
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Progress revealed: Harbour seals reveal lower
PCBs and PBDEs following regulations
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Do EQ Guidelines protect high trophic level wildlife?
Most regulations are based on toxicity testing in the lab with
single chemicals

Long-lived (up to 100 years) m S
. . Killer whales - 90 years
Mobile or migratory l #
Humans - 80 years
Large habitat needs ﬁ ),\ e
Top predators seﬁzzly bear - 25 years

>, Salmon - 3-7 years

Killer whales
Laboratory animals

*$J/r IRy
+%e

IN

Increased ecological relevance

Increased mechanistic understanding
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Ocean resources are more important to many indigenous
communities: contaminants in seafoods via traditional

foods
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... but we now face another pollutant.class that
represents an emerging threat to'ocean life

Thousands of formulations;

Used in a wide variety of consumerand_ industrial
products;

Can cause acute or chronic toxicity;

Documented in hundreds of species of fish,
seabirds and marine mammals around the world:;

Does not break down chemically;
Is a pollutant class like no other...
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Plastic
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Plastic represents a visible threat tosea life

- Charismatic spéecies have been
visible victims of nets and other
debris for decades;

- Packing bands, fishing gear
and plastic bags entangle
turtles, seabirds and marine
mammals;

- 1 million+ marine mammals and
seabirds die every year,

- Plastic represents a
conservation threat to many
seabird species. o
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Microplastics emerge as a new
conservation concern

: Ed

P A A= | sa W

Microplastic particles are <5 mm (variable minimumsizes,
depending on the reporting lab);

Two basic categories:

Primary microplastics are deliberately manufactured
(microbeads and nurdles);

Secondary microplastics are the breakdown products of larger
items such as plastic bottles, bags, packaging, nets and
textiles.
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Seawater: up to 9,200 particles per cubic meter in
the NE Pacific Ocean

52°N

50°N

48°N

46°N

<~ 10000

8000

- 6000

4000

concentration (particles/m3)

2000

‘Ocean Data View / DIVA
£

145°W

140°W 135°W 130°W 125°W

(Desforges, Galbraith, Dangerfield
& Ross 2014)

Up to 80% are fibres
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Zooplankton are mistaking microplastics for food

Neocalanus
cristata
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Microplastics: A single polyester fleece sweater can
lose up to 10 million fibres in a laundry load
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1.8 trillion synthetic microparticles enter the largest
WWTP in Vancouver every year

384 -
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o
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Fig. 3. Average counts for suspected MPs identified by stereomicroscopy in

wastewater sample matrices at the wastewater treatment plant. The majority of

suspected MPs are retained in the solids stream with < 0.5 = 0.2 MP/L exiting

the plant in the secondary effluent. Counts are reported as MPs/L * SD in li-

quid matrices and MP/g * SD in solid matrices. Liquid samples were taken i . . -
from influent (n = 5), primary effluent (n = 6) and secondary effluent (n = 6) Gies et al 2018. Marine Pollution

and solid samples were taken from primary (n = 6) and secondary sludge Bulletin 133: 553-561 ‘ a
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A coast-wide, mid-field pollution monitoring program
(PollutionTracker.org)

13 partners from industry,
government and First Nations
55 sites established coast-wide
sediment and mussels analyzed
Over 400 priority contaminants
analyzed
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How, polluted is our ocean?

y LA 5

Po/lutlonTracker a new monitoring progrgng for’ coastal Brltlsh Columbla .
Canadafis helping us answer this question. We ére documenting the

levels and trends of pundreds of contaminants of concern in mussels and
- . 0
nearshoere,ocean sediments. ’

-

Victoria Harbour *
4

Samples collected on January 28, 2015

. \\. - -
Explore PollutionTrackerj, ayiayson St

1215 %093

Sediment Mussels

S Ui

Hillsid®
How this site compares
Memxe
Kings R We collected nearshore ocean
%ad  sediment from 51 coastal B.C.
locations. Contaminants measured in
Haulta sediment from this site are ranked
Bay Street relative to levels measured at all other
* Bay sites. A_rank of 1 indicates _the most
contaminated site coast-wide. An
overall average site ranking is shown
below.
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- New pollutants v | J——
ictoria

5

- Hotspots g ‘
Yates Street §
£
- RE?SpOI’ISE?S to source control - s 5
. ' et g 12 Priority contaminants of
- TrendS over tlme g concern
. h . / % g 5 Rocx, Levels of contaminants measured at
- 3 ] % this sit ked relative to level
Fisheries closures 2 "4, measured at all other sites, A rank of 1
>r3 § indicates the most contaminated site
E coast-wide. Rankings do not

necessarily indicate toxic risks to

- Species at Risk & Critical habitat fopgan et necess

- Dredge & disposal practices # ! s :
> (4 Better Worse
o
747&(;@ i 2 % pcBs
S (/J
? —
g
= PCDD/Fs
Dali &
e Roag Q@\Q% Organotins
— O
Lead

S

PAHs



Thank you

Staff: Anna Posacka, Katerina Vassilenko, Marie Noel, Anahita

Etemadifar, Kelsey Delisle, Esther Gies, Jessica LeNoble, Stephen
Chastain, Mathew Watkins, Stephanie Wang;

Graduate students: Lauren Howell, Julie Dimitrijevic, Rhiannon
Moore.
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