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Sur. Ia trace
0“ 0 N1tdaim l l
du Saint-Laurent

Quelle quantité de contaminants les Grands Lacs exportent-ils
annuellement vers le fleuve Saint-Laurent et quelle quantité de
contaminants le fleuwve exporte-t-il a son tour vers son estuaire ?

Ce projet a permis d’estimer les charges annuelles de
contaminants, soit la quantité de contaminants trans-
portée au cours de I'année hydrologique 1995-1996,
aux deux entrées principales et 4 la sortie du trongon
fluvial Cornwall-Québec. Les deux entrées sunt consti-
tuées I'une par I"arivée des eaux en provenance du lac
Ontario (4 Cornwall) et I'autre par I'arrivée des eaux de
la riviere des Qutaouais (3 Carillon) ; la sortie référe a

I'embouchure du Saint-Laurent a la hauteur de Québec,

Quatre-vingt cing contaminants chimiques regroupés
en six ciasses (metaux BPC HAP pestlmdes organu—

par I'étude (von' encadre I]

I*l Environnement  Environment
Canada Canada
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La gestion de 'eau au Quebec
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Voila tes deux questions principales auxquelles une équipe scientifigue du Centre Saint-Laurent (CSL)
a tenté de répondre dans le cadre du projet « Bilan massique des contaminants du Saint-Laurent ».

La validité de ce type de bilan massique dépend en
tout premier lieu de la qualité et de la quantité de
données disponibles pour évaluer les charges. Les
contaminants retrouves dans le fleuve étant en trés
faibles concentrations, il a fallu recourir 4 des techniques
de prélévement et de dosage adaptées aux preduits
présents a 1'état de traces. Les niveaux dont il est
question ici correspondent & moins d'un milliardiéme
de gramme (souvent au millieme de milliardiéme de
gramme] d'un contaminant contenu dans un litre
d’eau, ce qu1 equwaudralt a une demi cuillére a thé
donnees ﬁables et précises, des techniques rigoureuses
de préléevement et d'analyse ont été appliquées.



SOME BASIC CONCEPTS

To better appreciate the perspective of this study,
a distinction should be made between two terms
being used here: contaminant concentration and
contaminant load. A contaminant concentration is
the quantity of a contaminant found in a given
volume of water (e.g. one litre}, whereas the load
(or flux) of a contaminant refers to the
guantity found in the entire water mass
being considered at any given time

(in tonnes per year, for example). When
we analyse a contaminant, we determine
its concentration; the contaminant load,
on the other hand, is the product of the
concentration by the discharge [or flow)
rate of a watercourse. The annual load
therefore comresponds to the quantity m
of a contaminant that has moved through mo
a section of the river during a single year,
Thus, when the concentration of a
contaminant is equal at two different
sampling stations (e.g. Quebec City and Cornwall),
the load of said contaminant will be higher at Que

th

c

City because the volume of water transported by the

river per unit of time is higher.
Contaminants are transported in the water in

Depending on

may be from 10

lower than levels

European rivers.

SUSPENDED MATTER

Suspended matter functions as a transport vessel Q
for many contaminants. As such, it is essential that
the quantity and origin of suspended matter in the
river are known. Although inputs of water from the
Great Lakes and the Ottawa River made up, respec-
tively, 61% and 16% of water flowing past Quebec
City, their combined load of suspended
matter represented only 11% of the load
of suspended matter at Quebec City in
1995-96. The south shore tributaries of
the St. Lawrence are generally thought
to be responsible for the input of
particles, however, research carried out
at the SLC suggests that a main source
is erosion of the river's hanks and bed.
By analysing and calculating
contaminant loads in both the dissolved
and the particulate phase, scientists have
been able to define their main pathways
at each sampling station. At Cornwall,
most of the chemical contaminants are transported
in the dissolved phase. The situation is reversed at
Carillon and Quebec City, where most contaminants
are carried in the particulate phase.

e metals being
considered,
oncentrations

to 100 times

easured in the
st contaminated
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both the dissolved and particulate form (associated
with suspended matter). All the contaminants targeted

®

by this study were therefore analysed in both phases.
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LES METAUX

L'origine des métaux
toxiques est parfois difficile
4 déterminer, car ceux-ci
sant naturellement présents
dans les cours d’eau.
Ce n’est que lorsque les
concentrations dépassent
un certain seuil que I'on
peut conclure a une contri-
bution significative des
activités humaines. Les
concentrations de métaux
mesurées aux trois stations
de cette €tude sont du
méme ordre de grandeur
que celles rencontrées dans
les milieux juges peu ou pas
contaminés. Selon les métaux
considérés, les concentrations
peuvent étre de 10 3 100
fois inférieures 4 celles
mesurées dans les fleuves
européens les plus contaminés. Les différences de
concentrations observées entre les trois stations et leurs
variations enregistrées dans le temps s’expliquent par
des phénoménes naturels liés a la nature des sols et
sous-sols drainés, aux caractéristiques hydrologiques
des bassins versants et aux propriétés chimiques des
éléments considérés.

Les charges de metaux & Québec sont supérieures
a la somme des charges calculées pour les deux entrées
étudiees. Ces résultats attestent que le trongon fluvial
ne constitue donc pas une zone d'accumulation perma-

Riviére
des Outaouais

La perspective de gestion e

Le bilan massique des contaminants chimiques
du trongon fluvial du Saint-Laurent a été réalisé
par le Centre Saint-Laurent d'Environnement
Canada, dans le cadre du plan d'action quinquennal
(1993-1998) fédéral-provincial Saint-Laurent
Vision 2000. Ce projet, qui faisait partie des
activités du volet « Aide 3 la prise de décision »,
visait & quantifier Uapport de substances chimigues
provenant des Grands Lacs et de son principal
tributaire, la riviére des Qutaouais, et d'évaluer
les exportations vers l'estuaire, Il ne s'agissait
pas de procéder a une quantification de toutes
les sources de contamination a lintérieur du
couloir fluvial, mais plutdt d’obtenir un cadre
général qui permette d'estimer l'importance
relative des sources internes de contaminants
chimiques au Québec. Cette étude a permis
également de déterminer les concentrations

de certains contaminants chimiques dans 'eau
du fleuve, d'évaluer leurs variations saisonniéres
4 partir des suivis temporels et de produire un
bilan annuet.

nente pour les éléments étudiés et que la sédimentation
dans les tacs fluviaux est largement inférieure aux
apports de métaux a I'intérieur du trongon étudié.

On estime que I'apport de métaux de source naturelle
en provenance des tributaires et adsorbés aux parti
cules provenant de I'érosion des berges et du lit du
fleuve constitue la source majeure des apports internes
pour ce trongon.

Carte des stations d'échantillonnage

Québec

Trois-Riviéres

Carillon

© Sites d'échantillonage
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ORGANIC CONTAMINANTS

With the exception of PAHs, the organic contaminants
studied here have no natural source, Unlike metals, an
increase in the load of organic contaminants between
the river's two inlets and its outlet inevitably indicates
an anthropic (human) source. The loads of PCBs and
PAHs entering the St. Lawrence from Lake Ontario and
the Ottawa River are essentially the same, but loads at
Quebec City are five times higher than the combined
load of the two inlet stations. This points to major
inputs of PCBs and PAHs somewhere in between Cormnwall
and Quebec City. Nonetheless, if we compare the concen-
trations of PCBs measured
in this study to those in
other watercourses, we
find that the St. Lawrence
is one of the world's least
contaminated rivers. PCB
concentrations in the St.
Lawrence are 5 to 10 times
lower than concentrations
measured in Lake Ontario
in the 1980s, a clear indi-
cation of how the situation
has improved. The concen-
trations of PAHs in the

St. Lawrence fall about
midway between those
reported in contaminated
water bodies and relatively
pristine waters. PAH levels
have not dropped relative
to past data, but this is
not surprising given the
pervasiveness of PAHs

in the environment.

As for the four herbicides detected {atrazine,
simazine, metolachlor and cyanazine), loads at
Cornwall and Quebec City are similar, which suggests
that the Great Lakes basin is far and away the biggest
source for such contamination in the St. Lawrence
River. Generally speaking, levels of atrazine and
metolachlor are of the same order of magnitude
as the levels in Lake Ontario. Levels generally tend
to be a little higher in summer, seemingly in response
to manure spreading on the land, and they tend to
be lower in spring, probably due to the dilution
effect caused by snowmelt.

This report is available at the Documentation Centre of the St. Lawrence Centre, 105 McGill Street, 2nd Floor, Montreal, Quebec H2Y 2E7

Given the low contaminant concentrations
reported at this time in the St. Lawrence River,
studies aimed at their detection should adopt
and eventually improve upon the sampling,
processing and analysis methodologies employed
in this study. A similar mass balance study should
be undertaken every ten years to trace the
evolution of contaminant concentrations and
fluxes coming from the Great Lakes and the
Ottawa River. For the time being, the level

of contamination in the St. Lawrence River

at Quebec City should be monitored to keep
track of any improvements and, likewise, any
deterioration in the water quality. Lastly, the
list of contaminants being studied should be
broadened so as to take the environmental
concerns of the day into consideration,

OUR FINDINGS; TAKING ACTION

While the mass balance study did indeed provide us
with answers to some impartant questions regarding

the chemical contamination of the St. Lawrence, it alsg

raised a few new ones,

1. The substantial difference in the load of suspended
matter recorded at the Cornwall station and the load
at Quebec City leads inevitably to this question:
what is the relative contribution of internal sources
such as bank erosion, tributary inpuis and erosion
of the river bed? The answer is directly linked to the
water level and the regulation thereof, and to ship
traffic. This difference also points to natural sources
for the major sources of metals examined in this study.
Estimates of loads at the inlets and the outlet of the
river are proof that there are sources of PCBs and
PAHs within the study area, thus highlighting the
need for these sources to be charactenized.
Our study sheds no light on what impact a given
contaminant discharge might have within a limited
geographical area if contaminants were to accu-
mulate there. Local studies should therefore be
carried out in the vicinity of such effluent discharges.
4., The relative importance of areas of contaminated
sediment as a source of contaminants all along the
river corridor has yet to be assessed.

-]

w
.

Reference: Cossa, D., T. T. Pham, B. Rondeau, S. Proulx, C. Surette, and B. Quemerais. 1998. Bilan Massique des Contaminants Chimiques dans le Fleure
Sainr-Laurent, Environment Canada - Quebec Region, Environmental Conservation, St. Lawrence Centre, Scientific and Technical Report 5T-163. 258 pages.
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