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Preface

In April, 1994, the governments of Canada and Québec approved a four-year
action plan to carry on the work of the St. Lawrence Action Plan.

The goal of St Lawrence Vision 2000 is to conserve and protect the
St. Lawrence River and the Saguenay River so that the people who live along their shores
can reclaim use of these rivers in the spirit of sustainable development.

The Priority Intervention Zones Program — better known by its French acronym
ZIP — is a major element of the Community Involvement component of the St. Lawrence
Vision 2000 action plan.

Through the ZIP Program, riverside communities are invited to play an active
part in achieving the objectives aimed at restoring the St. Lawrence and Saguenay rivers.

The program urges various community pariners, non-governmental
organizations and citizens’ committees to work together to identify common priorities for
the conservation and restoration of the St. Lawrence River.

We are pleased to present this assessment, which reports on the uses, resources
and main environmental problems specific to this area. It has been prepared using all the
data available from the various federal departments and provincial ministries involved in
St. Lawrence Vision 2000. . ,

We hope it will prompt a more enlightened public debate based on information
that is as objective as possible, and that the debate will help the various partners involved
to develop and implement an action plan for restoration of the area in question.

Frangois Guimont

Regional Director General
Quebec Region
Environment Canada

Co-Chair, St. Lawrence Vision 2000

Georges Arsenault

Assistant Deputy Minister
Direction Générale de la Ressource
Faunique et des Parcs

Ministére de I’Environnement et
de la Faune du Québec

Co-Chair, St. Lawrence Vision 2000 -







Management Perspective

The Priority Intervention Zones (ZIP) Program is a federal-provincial initiative that
seeks to involve stakeholders in riverside communities m implementing rehabilitation measures
for the St. Lawrence River and the Saguenay River. The program has three broad phases:
producing regional assessment reports on the state of the St. Lawrence, consulting riverside
partners and sétting priorities for action, and developing an ecological rehabilitation action plan
(ERAP). .

The regional assessment is a synthesis of three technical reports on the biological,
physico-chemical and socio-economic aspects of the study area. These reports are prepared by
the federal and provincial partners of the St. Lawrence Vision 2000 action plan, under its
Community Involvement component.

This is the first time that data has been gathered and analysed on a local scale for
the entire St. Lawrence River and the Saguenay River. The technical reports go even further,
assessing the current state of a given area based on known quality criteria.

The challenge, then, is to formulate a scientific opinion based on the available
information. The pitfalls are numerous: the data were collected for other purposes, the geographic
and temporal coverage is less than ideal and the chemical analysis methods are not standardized,
to name but a few.

The ZIP working group remains nonetheless convinced that an enlightened and
thoughtful overview of each study area can be presented without further delay. This first
assessment, written for the riverside partners in each study area, is therefore a starting point and

discussion paper.
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Perspective de gestion

Le programme des Zones d’intervention prioritaire (ZIP) reléve le défi de la
concertation entre les gouvernements fédéral et provincial et de 1’implication communautaire des
partenaires riverains, en vue de metire en oeuvre des mesures de réhabilitation du Saint-Laurent
et du Saguenay. Ce programme comporte trois grandes étapes, soit 1’élaboration d’un bilan
environnemental sur 1’état du fleuve d 1’échelle locale, la consultation de partenaires riverains,
avec l'identification de priorités d’intervention, et 1’élaboration d’un plan d’action et de réhabili-
tation écologique (PARE).

Un bilan régional est établi 4 partir d’'une synthése des trois rapports techniques
portant sur les aspects biologiques, physico-chimiques et socio-économiques du secteur étudié.
Ces rapports sont préparés par les partenaires fédéraux et provinciaux du plan d’action Saint-
Laurent Vision 2000, dans le cadre du volet Implication communautaire.

La cueillette et I’analyse des données existantes & 1’échelle locale constituent une
premiére pour ’ensemble du fleuve Saint-Laurent et de la riviére Saguenay. Les rapports
techniques vont plus loin encore, en proposant un bilan des connaissances sur 1’état actuel d’un
secteur 4 partir de critéres de qualité connus.

Le défi consiste donc 4 poser un jugement scientifique fondé sur 1’information
disponible. Les embiiches sont nombreuses : les données ont été recueillies 4 d’autres fins, la
couverture spatiale ou temporelle n’est pas idéale, les méthodes d’analyses chimiques ne sont pas
uniformes, etc. |

L’équipe de travail ZIP demeure convaincue qu’il est possible de poser, sans plus
attendre, un regard éclairé et prudent sur chaque secteur. Cette premiére évaluation constitue un
point de départ et un document de base rédigé a 1’intention des partenaires riverains de chaque
secteur d’étude.
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Abstract

The Saguenay region (ZIPs 22 and 23) is comprised of three distinct ecosystems: a
fluvial ecosystem (Saguenay River), an estuary with an extensive sedimentation area on the tidal
flats at Saint-Fulgence, and a marine ecosystem (Saguenay Fjord) characterized by the inflow of
icy, oxygen-rich salt water teeming with marine life.

The rich biodiversity of the Saguenay is reflected in the more than 20 freshwater fish
species, some 50 saltwater species and several anadromous species. The region is also home to
over 400 species of invertebrates, including crustaceans and molluscs, and more than 250 species
of riparian plants, including glasswort (Salicornia europaea) which, in the Saguenay-Lac-Saint-
Jean region, is found only at Saint-Fulgence. Lastly, there are close to 300 species of birds,
concentrated for the most part at Saint-Fulgence and La Baie, as well as marine mammals,
including the Harbour seal and the Beluga whale.

The Saguenay is one of the sectors of the St. Lawrence River system most disturbed
by human activity, along with the sectors of Montreal and Quebec City-Lévis. In the first half
of the 20th century, the hydrodynamics of the Saguenay were greatly modified when the river
was hamessed to generate hydroelectric power. This is also true of its upstream stretch, which
was once similar to a large salmon river. The Saguenay has suffered the adverse effects of
industrial development, particularly from aluminum smelters and pulp and paper mills.

The entire aquatic ecosystem of the Saguenay has been contaminated by mercury and
polycyclic aromatic hydrocarbons (PAHs). While the main source of mercury was a chlor-alkali
plant which operated in Jonquiére from 1947 to 1976, the primary historical PAH sources have
been two aluminum smelters, at Alma and Jonquiére, both of which still employ the Soderberg
process and continue to release PAHs into the atmosphere. An appreciable portion of these two
contaminants settled in the sediment, primarily in the upstream portion of the fjord, between
Saint-Fulgence and Cap a I’Est. By the end of the 1970s, the entire food chain of the Saguenay
was highly contaminated by mercury.

PAH and mercury levels in the ecosystem have dropped steadily since the closure
of the chlor-alkali plant in 1976 and the phase-out of the Sdderberg process, begun in 1984,
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because the contaminated sediment has slowly become buried beneath more recent, cleaner
sediment. Nevertheless, contaminated sediment remains a potential source of pollution in the
upstream part of the fjord.

In addition to this generalized contamination of the ecosystem, more localized areas
have suffered repeated onslaughts from a variety of sources. These are the main ones, along with
their respective sources of degradation: the La Petite Décharge River, issuing from Lake Saint-
Jean (flow regulation, log drives and the outfalls of a paper mill and the municipality of Alma);
the southern channel of Chute-3-Caron (outfalls of two paper mills and, during heavy rainfall,
untreated wastewater from the town of Jonquiére); and the shoreline of Ha! Ha! Bay
(enéroachment on the aquatic environment, log drives, paper mill effluent, accidental spills in
ports).

The main sources of contamination in the study area have been reduced on the whole.
Aluminum production using the obsolete Soderberg process is declining as facilities bring cleaner
technologies on line. In 1995, the four pulp and paper mills in the region introduced secondary
wastewater treatment systems and shut down certain polluting processes. The main hazardous
waste disposal sites have been rehabilitated so as to eliminate losses to the environment. Today,
56% of residents in the riverside municipalities of the Saguenay are served by a wastewater
treatment plant. That figure will épproach 86% in 1997.

Much of the riparian and aquatic environments of the Saguenay, prized for their
ecological, recreational and tourism value, are officially protected by virtue of Saguenay Park,
the Saguenay-St. Lawrence Marine Park and the Saint-Fulgence municipal park. The boom in
recreation and tourism in the Saguenay Fjord over the last decade is nonetheless exerting pressure
on the environment, making the co-ordination of development and environmental protection an
important local challenge.
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Résumé

Le Saguenay (zones d’intervention prioritaire 22 et 23) présente trois écosystémes
bien distincts : un écosystéme fluvial (1a riviére Saguenay), un estuaire avec une vaste zone de
sédimentation sur les battures de Saimt-Fulgence et un écosystéme marin (fjord du Saguenay)
caractérisé par un apport d’eaux marines, glaciales et bien oxygénées, qui permettent le
foisonnement d’une vie marine.

La grande diversité biologique du Saguenay s’illustre par la présence de plus de 20
espéces de poissons dulcicoles, une cinquantaine d’espéces marines et plusieurs espéces
anadromes. Sont aussi présentes plus de 400 espéces d’invertébrés, dont des crustacés et des
mollusques, plus de 250 espéces de plantes sur les rives, dont la Salicorne d’Europe qui, dans
la région du Saguenay—Lac Saint-Jean, n’est connue qu’a Saint-Fulgence, prés de 300 espéces
d’oiseaux concentrées surtout a Saint-Fulgence et 4 La Baie, et des mammiféres marins dont le
Phoque commun et le Béluga.

Le Saguenay est, avec les secteurs de Montréal et de Québec-Lévis, 'un des secteurs
du systéme du Saint-Laurent les plus perturbés par les activités humaines. Le harnachement de
la riviére Saguenay pour la production hydroélectrique au cours de la premiére moitié du 20°
siécle a considérablement modifié 1’hydrodynamique du cours d’eau dont la partie amont
s’apparentait jadis 4 une grande riviére 4 salmonidés. Le Saguenay a subi les contre-coups du
développement industriel, notamment des alumineries et des fabriques de pates et papiers.

L’ensemble de 1’écosystéme aquatique du Saguenay a été contaminé par le mercure
et les hydrocarbures aromatiques polycycliques (HAP). La principale source de mercure était une
usine de chlore et de soude caustique située 4 Jonquiére qui a été exploitée de 1947 4 1976, et
les principales sources historiques de HAP sont deux alumineries, ’une située a Alma, 1"aufre
a Jonquiére, qui utilisent encore le procédé Soderberg & goujons horizontaux et qui émettent
encore des HAP dans I’atmosphére. Une grande partie de ces deux contaminants s’est déposée
dans les sédiments, principalement dans la partie amont du fjord, entre Saint-Fulgence et le cap
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i Est. A la fin des années 1970, I’ensemble de la chaine alimentaire du Saguenay était
fortement contaminée par ie mercure.

A 1a suite de Ia fermeture de 1’usine de chlore et de soude caustique en 1976 et de
I’abandon progressif du procédé Siderberg depuis 1984, on assiste 4 une diminution constante
du niveau de contamination de I’écosystéme par le mercure et les HAP, les sédiments contaminés
étant progressivement enfouis sous des sédiments récents plus propres. Les sédiments contaminés
sont toutefois une source potenticlle de contamination dans la partie amont du fjord.

En plus de cette contamination globale de 1’écosystéme, certains secteurs plus
localisés ont subi les atteintes répétées de sources diverses. 1l s’agit principalement de la riviére
La Petite Décharge du lac Saint-Jean (régularisation du débit, flottage du bois, émissaires d’eaux
usées d’une papetiére et de la ville d’Alma), du bras sud de Chute-a-Caron (émissaires d’eaux
usées de deux papetiéres et lors de fortes pluies, des eaux usées non traitées de la ville de
Jonguiére) et le littoral de la baie des Ha! Ha! (empiétements sur le milieu aquatique, flottage
du bois, eaux usées d’une papetiére, déversements accidentels en zone portuaire).

Dans I’ensembile, les principales sources de contamination du secteur ont été réduites.
La production d’aluminium au moyen d’une technologie vétuste (procédé Soderberg) a diminué
au profit d’installations utilisant un procédé peu polluant. Les autres papetiéres du secteur ont
entrepris en 1995 le traitement secondaire de leurs eaux usées et ont éliminé certains procédés
polluants. Les principaux sites d’élimination de déchets dangereux ont été restaurés afin
d’éliminer les pertes i I’environnement. Aujourd’hui, 56 p. 100 de la population des municipalités
riveraines au Saguenay est desservie par une station d’épuration des eaux usées et on prévoit
qu’en 1997, prés de 86 p. 100 de la population le sera.

Une grande partie des milieux littoraux et aquatiques d forte valeur écologique et
récréo-touristique du secteur jouissent d’une protection grice au Parc du Saguenay, au Parc marin
Saguenay—Saint-Laurent et au parc municipal de Saint-Fulgence. La croissance spectaculaire des
activités récréo-touristiques dans le fjord du Saguenay au cours de la derniére décennie exerce
toutefois des pressions sur I’environnement et ’harmonisation de ce développement avec la

protection du milieu constitue un enjeu important pour le secteur.




Table of Contents

Preface

Management Perspective
Perspective de gestion
Abstract

Résumé

List of Figures

List of Tables

CHAPTER 1 THE SAGUENAY, THEN AND NOW

CHAPTER 2 PRIORITY INTERVENTION ZONES (ZIP) PROGRAM

CHAPTER 3 CHARACTERIZATION OF THE SAGUENAY SECTOR

3.1  Physical Environment

3.2  Aquatic Habitats and Communities

3.2.1 Upper Saguenay
3.2.2 Middle Saguenay
3.2.3 Saguenay Fjord (lower Saguenay)

3.3  Fishery Resources
3.3.1 Invertebrates
3.3.2 Fish

34  Birds

35 Marine Mammals

3.6  Rare and Threatened Species
3.7 Land Use

3.8  Developed Uses

CHAPTER 4 HUMAN ACTIVITIES AND THEIR MAIN EFFECTS ON

THE ENVIRONMENT AND USES

E: E: E Mox 5B

[y

W

33




Xvi

41

4.2

4.2.1
422
4.2.3

4.3
4.4

CHAPTER 5 ISSUES OF SUSTAINABLE DEVELOPMENT OF THE SAGUENAY

5.1
5.2
5.3
5.4

Appendices 1

Physical Changes in the Environment

Pollution

Sources of pollution

Effects on resources and uses
Risks to human health

Introduction of Species
Disturbance of Marine Mammals

Poliution Reduction
Protection and Rehabilitation of Habitats and Resources
Access to the Saguenay

Harmonization of Recreation and Tourism Development
with Environmental Protection

Priority Species of the St. Lawrence Vision 2000 Action Plan
(SLV 2000) Present in the Saguenay Sector

Environmental Quality Criteria

Glossary

33

35
35
45
51

52
53

35
57

57

62

63




List of Figures

xvii

1 ZIP Program study areas 4
2 Map of the study area 6
3 Saguenay River subdivisions and distribution of water masses 7
4 Distribution of mud flats in the Saguenay study area 12
5 Zonation of vegetation in freshwater and brackish wetlands

of the Saguenay River 14
6 Habitat distribution for selected wildlife resources 17
7 Land use patterns in Saguenay riverside municipalities 24
8 Locations of main developed uses and access to the Saguenay River 28
9 Protected areas in the Saguenay study area 31
10 Physical changes in the habitats inventoried in

the Saguenay region between 1945-1988 34
11 Main sources of present and past pollution of the Saguenay River 36
12 Risks of biomagnification 46
List of Tables
1 List of industrial plants targeted by SLV 2000 in the Saguenay study area 38
2 Inventory of hazardous waste disposal sites in the Saguenay watershed 42
3 Main issues of sustainable development of the Saguenay region 58







CHAPTER 1 The Saguenay, Then and Now

Development of the Saguenay-Lake-Saint-Jean region commenced in the mid-
nineteenth century with the second wave of Quebec settlement. Migration to this new territory
was prompted by congestion of the farmland allotments along the St. Lawrence River, easy
access through the natural seaway formed by the Saguenay Rivér, and the tremendous promise
of its natural resources. '

Beginning in the 19th century, harvesting of forest resources became the primary
impetus for regional development and settlement, and the first villages sprang up near logging
camps and sawmills. Then in the late 19th century, agriculture took over as the driving force for
regional development, particularly in the lower Saguenay. The 20th century was marked by
industrialization of the region, which centred on the aluminum and timber processing sectors. The
proxixriity and accessibility of watercourses were crucial to the establishment of industry in the
upper Saguenay in that they lowered the cost of transporting raw materials and provided a water
supply and a means of disposal of industrial effluents and waste. The arrival of large industrial
concerns in the region fostered the emergence of four large urban areas: Chicoutimi, Jonquiére,
La Baie and Alma. This had a decisive impact on regional planning and changes in uses linked
to the Saguenay River, including shipping and hydroelectric power generation. The many
hydroelectric dams built on the upper Saguenay and along certain tributaries bear this out.

The Saguenay River gradually succumbed to the many onslaughts of development,
first from forestry, particularly log drives and sawmill operations along the tributaries, and then
from industrialization, which harnessed the river’s power-generating capacity and gave rise to
discharges of toxic substances. As with the St. Lawrence, a few informed observers noted that
the abundance of some animal populations was declining and suggested that the reason was
habitat degradation. Their warnings aroused little public interest, however.

Then, in the early 1970s, public opinion was suddenly roused by the realization that
mercury contamination of fish was not just an abstract research iopic, but a very real risk to
which many fishermen were exposed. As the list of toxic substances detected in the aquatic




2 THE SAGUENAY, THEN AND NOW

environment grew longer, the general public eventually made environmental quality its primary
concern. There is now near-unanimous agreement that the comforts afforded by an industrial
society have their drawbacks, that unbridled exploitation of resources and pollution of the
ecosystem pose a potential threat to all forms of life, including human beings.

Most industrialized nations have agreed to redirect their economies toward sustainable
development. No longer can the profit motive be the sole force governing human activity. Given
the fragile nature of our environment and the limitations of our planet, sustainable economic
development must ensure that resources serve a variety of uses. It must also take account the

quality of life of human beings and foster the preservation of biological diversity.




CHAPTER 2 Priority Intervention Zones (ZIP) Program

Starting in the 1960s, growing public awareness of the state of degradation of the
Great Lakes and the St. Lawrence and Saguenay rivers and the urgency of the situation prompted
governments to undertake joint action. That paved the way for the 1972 Canada-U.S. Great Lakes
Water Quality Agreement. An amendment was made in 1987 to include a program to restore use
at the local level (remedial action plans, or RAPs). In 1988, both an agreement to control toxic
discharges into the Great Lakes basin and the Great Lakes Charter were signed by Quebec,
Ontario and the eight U.S. states concerned. In 1978, concerned about the poor quality of the St.
Lawrence and its tributaries, the Quebec government launched its own wastewater treatment
program (PAEQ).

In 1989, the governments of Canada and Quebec agreed to co-ordinate their efforts
under the St. Lawrence Action Plan, which was extended in 1994 and renamed St. Lawrence
Vision 2000 (SLV 2000). The objectives of this action plan include producing an environmental
assessment which will encourage local stakeholders to work together to restore and protect the
St. Lawrence — as well as the Saguenay in this instance — and co-ordinate uses of this resource
(Figure 1). As part of the groundwork for public consultations, the SLV 2000 partners are
synthesizing and analysing the current state of knowledge of the environment in each study area.

This report presents the main points of the technical reports’ and reviews current
knowledge of the state of the resources, the present and potential uses of the Saguenay region
(ZIPs 22 and 23) and the associated limitations.

This effort to synthesize and analyse existing knowledge is meant to provide riverside
stakeholders with accessible, objective scientific data for use in establishing their priorities for
action. This will make it possible to devise local and regional action plans wherein each partner
will work within its particular sphere of responsibility, but in co-ordination with the other
partners.

1. One report deals with the physico-chemical aspects of the water and sediments (Fortin and Pelletier 1995), another with
biological communities (Mousseau and Armeflin 1995) and another with the socio-economic aspects (Jourdain et al, 1995).
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CHAPTER 3 Characterization of the Saguenay Region

The Saguenay sector encompasses ZIPs 22 and 23, corresponding to the Saguenay
river and fjord, respectively. There is a distance of almost 170 km from Lake Saint-Jean, the
source of the Saguenay, to the St. Lawrence River, into which it empties. The upstream limit of
the study area lies between the foot of fle-Maligne dam on the La Grande Décharge River (which
flows out of Lake Saint-Jean), and at the town of Alma on the La Petite Décharge River. The
downstream limit is situated at the confluence of the Saguenay River and the St. Lawrence
estuary, off Tadoussac (Figure 2).

3.1 Physical Environment

The Saguenay River, set between Mont Valin to the north and the Laurentians to the
south, occupies an ancient tectonic depression in which Lake Saint-Jean also lies. Glaciers carved
this valley during the Quaternary period, widening it in places and overdeepening it in others.
Based on its hydrodynamic and physico—chemical characteristics, the Saguenay River can be
divided into three distinct sections: the upper Saguenay, between the Ile-Maligne and Shipshaw
dams, the middle Saguenay, between the Shipshaw dam and Saint-Fulgence, and the lower
Saguenay, from Saint-Fulgence to the mouth of the Saguenay at Tadoussac (Figure 3).

The upper Saguenay spans a distance of 40 km from the La Grande Décharge and
La Petite Décharge rivers, both of which flow out of Lake Saint-Jean, to Shipshaw. Construction
of the Chute-a-Caron dam in 1930 radically altered the aquatic environment of this river section,
which once had the characteristics of a large salmon river. The upper Saguenay is now a deep,
still body of water that lies between rocky scarps, except for a stretch of a few kilometres
downstream of the dams on the La Grande Décharge and La Petite Décharge where the currents
are swift.

The middle Saguenay stretches 25 km between Shipshaw and Saint-Fulgence and has
the properties of a fluvial estuary. This part of the Saguenay River contains fresh water, but is
also affected by the tides. The banks consist of rocky escarpments on the south side and clay
terraces on the north shore.



























































































































































































