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ABSTRACT

Recent studies have shown the presence of elevated copper concentrations
in marine sediments over a large area surrounding the Gaspé commercial
wharf, Quebec, Canada. A scientific committee integrating private
(Noranda) and governmental stakeholders (Transport Canada) was [ j 1
formed to oversee a study related to the ecotoxicological, ecological and
human health risk posed by those sediments and to define a site specific
target level for remediator. The results suggested that copper mobility
was low in sediments. Benthic community was found to be independent
of the contamination gradient. Field-collected invertebrates, as well as [
transplanted blue mussels were found to bioconcentrate more copper in
the exposed area compared with the reference sites. No toxic responses
of amphipods and polychaetes were measured when testing sediment of
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Parameters EXPOSURE SITE :

17 STATIONS (2 REPLICATES)

not applicable not applicable

inhibition of bacterial bioluminescence (Microtox® solid-phase) were

Management of contaminated sediments

Ecotoxicity
Tests
* Estimated from 1997 data; No measurement in 2001
** Estimated from partition (K,c) and TOC
*** For lobster hepatopancreas only (not meat), no measurement in fish (only small catch)

measured at some of the more contaminated stations. Based on realistic Amphipods (2),
Polychaetes (2), Microtox

Blue mussel larvae not applicable

exposure scenarios, the actual copper and PAHs concentration in the

sediment do not pose any significant risk neither to marine fauna nor to
health human. The integration of all the information has lead to the
determination of site specific criteria for decontamination.

SITE CHARACTERIZATION

e Fine particles > 75%
e Total Organic Carbon (TOC) =2%
e 90% Cu strongly bound to particles (F4-F5)

BIOLOGICAL INDICATORS

e Spatial distribution of benthic community is related to
sediment texture and depth, not to Cu gradient.

EDIMENT CONTAMINATION

Proportion of
sample > TEL (%)
Exposure Reference
zone zone

n=17 n=4

Threshold Effect
Level *
(TEL)

(mglkg)

CONTEXT AND OBJECTIVES

Parameter

Polycyclic aromatic

hydrocarbons
Benzo(a)anthracene (mg/kg)
Benzo(a)pyrene (mg/kg) 0.7
Chrysene (mg/kg) 0.8
Fluoranthene (mg/kg) 2

0.5

29%
6%

0%
0%
0%
0%

e Only Cu shows significant difference (p < 0.05) in
bioaccumulation in mussels (meat), polychaetes

6%
6%

POREWATER (depurated organisms) and lobsters (hepatopancreas) Sl 0 o% 0%

between Reference and Exposure zones. Pyrens (mglkg) 1 24% 0%

SITE LOCALISATION AND HISTORICAL USES| e Dissolved Organic Carbon (DOC) < limit of detection o (malka) - s50% 0%
e Metals highly correlated with sediment (solid phase), gjz;“e‘f’(“m‘g"/‘kgg")‘g’ = 1‘;:{‘;/0 gj

TOC and % fine particles (r2 > 88%) Nickel (mg/kg) 61 53% 50%

Lead (mg/kg) 170 6% 0%

Zinc (mg/kg) 540 0% 0%

The site is located on the gaspesian peninsula in the province

Of Quebec Canada *Sediment Quality Guidelines (CCME, 2003)
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Using provincial guideline (MSSS, 2002), human health risk
was estimated considering:

CONCLUSIONS

-3 Generic sediment criteria and conservative exposure scenario (worst-case) show
a potential risk for copper and PAHs for targeted ecological and human receptors
in a large sector around the Gaspé wharf.

Using provincial guidelines (CEAEQ, 1998), ecological
risk was estimated considering:

—3» 5 target groups (babies to adults) -3 3 target organisms

-3 Site-specific exposure scenarios indicate no significant risk for the human health

and the environment.

=3 18 chemicals of concern (COCs) ==3» 10 chemicals of concern (COCs)

-3 Site-specific ecotoxicity tests allowed the calculation of an IEL for copper and PAHs
leading to a significant reduction of the area potentially affected near the
Gaspé wharf.

-3 Carcinogenic and non carcinogenic effects

-3 2 exposure scenarios

Ingestion of local seafood and fish (3 scenarios)

Conservative American Plaice (fish) Common Goldeneye (bird) Doubled-Crested Comorant (bird)

scenario

Worst-case
scenario

Site-specific
scenario

Conservative approach
(worst-case)

Realist approach
(site-specific)

Parameter

Realist
scenario

Conservative
scenario

Conservative
scenario

Conservative

scenario Realist scenario|

Realist scenario

CoCs 12 PAHs, As, Cd, Cu, Ni, Pb, Zn (generic) (sitespecific) | (generic) | (site-specific) | __(generic) e e Coboer and PAHs Copper and PAHs
e — Babies, toddlers, children, teens and adults coce 4 PAHS 16 PAHS 16 PAHs E icological Evaluati concentration in sediments concentration in sediments
As, Cd, Cu, Ni, Pb, Zn As, Cd, Cu, Ni, Pb, Zn As, Cd, Cu, Ni, Pb, Zn cotoxicological Evaluation > TEL > Integrated Effect Level
Food and water ingestion Drinking water, food, soil and dust Mussels, marine worms and < i
(background) Pathways Direct contact with water s e Fish intake From Gaspé wharf to Sandy Beach Immediate sector of the wharf
Fish 100% 20% 20% } 5% 1% ) - . . o
Local fish Exposure to site 100% (10 ha / 250 ha) 100% (10 ha / 89 ha) 100% not applicable Ecolog|ca| Risk Potential Non Slgnlflcatlve
and seafood | | opsters 100% 20% 0% - — - — — -
ingestion Endpoints Reproduction inhibition / mortality Growth inhibition Reproduction inhibition / mortality Non X ianifi i
Mussels 100% 5% 0% . . Potential Non significative
- - - §ﬁ‘e";fﬁ{.‘§§2 Fluoranthene (PAH) SR Toxicological risk Carcinogenic
Non Carcinogenic Risk As, Cd, Cu, Zn As, Cd As (background) potential risk ST Carcinogenic Potential Non significative
Carcinogenic Risk 6 PAHSs, As, Pb 6 PAHSs, As
—3» The development of a site-specific criteria for Cu and PAHs allowed to determine a
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-3 Subsequent work:
v Rehabilitation plan and complementary analysis

v/ Environmental impacts study (EIS)
v/ Public Hearings
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