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Pollution priorities: where do we start? 

 Over 100,000 chemicals on the global 
marketplace, with 1,000 new chemicals every 
year; 

 Thousands of point sources; 
 The vagaries of non-point source release; 
 Local vs global pollutants; 
 Wide variety of physico-chemical properties 

(water soluble -> fat-soluble); 
 Range of emissions histories; 
 Proprietary data (e.g. pesticide formulants); 
 Different receptors or species at risk 



NJIT Vector 

Florida Water Coalition 

End-of-pipe discharges and non-point source 
pollutants contribute to complex mixtures in the 

ocean 

Pollution: “The presence in or 
introduction into the environment 
of a substance which has 
harmful or poisonous effects”.  
- (Oxford Dictionary) 



Contaminants are found in water, but most end up 
in sediments or food webs 



Sediments reveal hotspots for Persistent, 
Bioaccumulative & Toxic contaminants (PCBs and 

PBDEs) in British Columbia 

(Grant et al., 2011) 



Time-series for sediment dioxins and furans 
illustrate effectiveness of regulations for pulp and 

paper mills 

(Hagen et al., 2004) 

Good news for 
seafood safety! 



Sediments are an important matrix for 
monitoring 

 ‘easy’ to collect 
 No conservation implications 
 Well studied 
 Accumulate a wide range of 

contaminants 
 Links to regulations, guidelines 
 Represent both a sink and a 

source 
 Provide integrated assessment 

of the current state of the 
coastal environment 

 Common matrix across North 
Pacific 



Mussels are intertidal shellfish that integrate 
contaminants from water & particles 
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- Sessile 
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- Filter feeders 
 



But how do PCBs and PBDEs in invertebrates compare to 
sediments? A tale of two species in a controlled study: 

Macoma baltica & Neanthes arenacoedentata 

(Marine polychate; deposit feeder; Naturplan, DK) 

(deposit-feeding bivalve; 
Biopix, NL) 



At a glance, total PCBs and PBDEs are taken up from 
contaminated sediments by two invertebrates in a 

controlled study 



Total PCB uptake is best explained by organic carbon 
(TOC) and lipid corrections 

Dry weight corrected data TOC & lipid corrected data 



Big inter-species differences in uptake of PCB 
congeners in invertebrates incubated on 

sediments (BSAFs) for 28 days 

Bivalves accumulate 
less PCBs in the 
same period of time 
compared to the 
sediment worm 
Neanthes sp. 



The PollutionTracker Project 
 

A new initiative that will: 
• document contaminants in BC coastal 

environment; 
• generate comparable, high quality baseline 

data; 
• document pollution trends over time and 

space; 
• provide baselines to compare against spills, 

discharges & global pollutants; 
• enable priority setting and best practices; 
• Comparable to Mussel Watch programs 

adopted by several nations. 



A ‘state of the food web’ indicator 

 Long-lived 
 High trophic level 
 Consume a wide variety of fish 

& invertebrates 
 Non-migratory 
 Widely distributed 
 Relatively easy to sample 
 Well studied 

 



Harbour seals reveal spatial variation in 
contamination of coastal food web 



Time series: Harbour seals reveal response of 
coastal food web to regulations 



Can we monitor the marine environment with a 
suitable indicator AND protect humans and wildlife? 



The answer:  
It’s complicated 

- 100,000+ chemicals with different emissions histories; 
- Different physico-chemical properties; 
- They move, partition, amplify & dilute; 
- They interact with different receptors (biota); 
- There exists no easy ‘indicator’ matrix; indicator 

selection depends on the question; 
- Both problem chemicals and vulnerable biota almost 

always surprise the regulators and risk assessors; 
- There exists no easy ‘indicator’ matrix; indicator 

selection depends on the question; 
- Best option is to select a few different indicators 

covering different parts of the coastal environment. 



Indicators are useful, but they are not perfect 

 Indicators do not always provide 
an early warning of pollution 
threats or issues; 

 monitoring the receiving 
environment typically reveals our 
failure to prevent release of 
pollutants; 

 Preventing releases of harmful 
chemicals is cheaper & more 
effective: 
– Precaution 
– Regulations 
– Source control 
– Consumer choices 
– Best practices 



Thank you 



Domestic sewage is more complex today: thousands 
of chemicals, pharmaceuticals and personal care 

products are delivered to the ocean 

(J. Bazalgette, London ‘intercepting sewer’, 1862) 



Careful selection of indicator matrix in coastal environments 
can help identify sources or source categories, thereby 
informing regulations, source control and best practices 
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