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EXECUTIVE SUMMARY

This report constitutes the initial stage of the environmental assessment process. It consists of the
description of the project and of the environment. A second report completes the assessment by
describing the project’s environmental impacts and the proposed mitigation measures.

Upon reviewing the conclusions of expert reports on the current state of the bridge’s deterioration
and the estimate of the increasingly higher maintenance costs needed to maintain the required
level of safety, Transport Canada has decided to build a new bridge (the “New Bridge for the

St. Lawrence”) to replace the components of the current Champlain Bridge.

When it was launched, the New Bridge for the St. Lawrence project was subject to the Canadian
Environmental Assessment Act (CEAA). Although the former CEAA was repealed in 2012,
because of a transitional provision, this environmental assessment (EA) will continue under the
former Act. Transport Canada, Fisheries and Oceans Canada and Environment Canada are the
authorities in charge of this EA.

The project part of this EA consists of the following: construction of the New Bridge for the

St. Lawrence and the Nuns’ Island bridge, reconstruction and widening of Highway 15, road work
on Nuns’ Island, the alignment with Highway 10 on the South Shore, and deconstruction of the
existing Champlain and Nuns’ Island bridges. Pre-construction and post-construction work along
with the project operation will also be included in the EA.

Regarding the description of the physical environment, some “contaminated” soil and groundwater
are found in certain sectors of the project. With respect to surface water, the St. Lawrence River’s
water quality has been monitored since the 1980s. There are no sampling stations in the study
area; however, there are stations both upstream and downstream of the study area. According to
the assessments, none of the measured parameters exceeds the water quality criteria for the
protection of aquatic life. With respect to air quality, despite the direct and indirect impacts of
transportation-related pollution on the quality of life and human health, current conditions for both
greenhouse gas emissions and those related to the main atmospheric contaminants show that air
quality is not a significant issue for the project.

Regarding the description of the biological environment, though they were not all observed in the
study area, there are five species of fish that could potentially be found in the study area with
special conservation status. The American eel, chain pickerel, lake sturgeon and rosyface shiner
are all likely to be designated threatened or vulnerable at the provincial level, while the American
shad is a vulnerable species at the provincial level. The brown snake, a wildlife species likely to be
designated threatened or vulnerable in Quebec, was the only notable reptile that was sighted.
Regarding birds, only one species should be mentioned, the peregrine falcon, which was sighted
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during the inventories and is nesting on the present bridge. This species is designated as
vulnerable in Quebec and has the status of species of concern in Canada. The study area is
characterized by a migratory bird sanctuary that is under federal jurisdiction, known as Couvée
Island. However, the colony of ring-billed gulls found on this island has been continuously declining
in the past decades. The study area also contains a waterfowl concentration area, La Prairie Basin,
and Nuns’ Island. Lastly, in terms of flora, plant inventories were used to identify two species of
water-horehound likely to be designated threatened or vulnerable, i.e. the St. Lawrence water-
horehound and the rough water-horehound.

Regarding the description of the human environment, the Aboriginal community of Kahnawake is
located a dozen kilometres southwest of the footprint of the New Bridge for the St. Lawrence.
There is no commercial fishing in the study area; however, there is recreational fishing all over the
waterway. As for navigation, the St. Lawrence, in the study area, is not suitable for navigation, with
the exception of the seaway. There are about 15 bicycle paths in the study area. There is also a
real estate development project on Nuns’ Island very close to the proposed footprint of the new
bridge. Lastly, there are two sites of archeological interest on Nuns’ Island in the proposed footprint
of the new bridge.

The elements described above shed light on the context in which the project is being carried out.
The second report highlights the project’s environmental impacts and covers the mitigation
measures.
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LIST OF ACRONYMS

AADT
AARQ

ACOA
ADM
AMQ
AMT
ASDT
BANQ

BNQ
BRT
CAP
CCDG
CCG
CCME
CD
CDPNQ

CEAA

Annual average daily traffic

Atlas des amphibiens et des reptiles du Québec (Atlas of Amphibians and Reptiles of
Quebec)

Aire de concentration des oiseaux aquatiques (Waterfowl concentration area)
Aéroports de Montréal (Montreal Airports Authority)

Association maritime du Québec (Quebec Marine Association)

Agence métropolitaine de transport (Montreal’s Transportation Agency)
Average summer daily traffic

Bibliotheque et Archives nationales du Québec (Quebec National Library and
Archives)

Bureau de normalisation du Québec

Bus rapid transit

Criteria air pollutants

Cabhier de charge et devis généraux

Canadian Coast Guard

Canadian Council of Ministers of the Environment
Chart datum

Centre de données sur le patrimoine naturel du Québec (Quebec Natural Heritage
Data Centre)

Canadian Environmental Assessment Act, S.C. 1992, c. 37

CEAA (2012) Canadian Environmental Assessment Act, S.C. 2012, c. 19, s. 52

CFE
CHS
CIS
CMM
CN
CNR
COE

Concentration of frequent effects

Canadian Hydrographic Service

Canadian Ice Service

Communauté métropolitaine de Montréal (Montreal Metropolitan Community)
Canadian National

Canadian National Railway Company

Concentration of occasional effects

COSEWIC Committee on the Status of Endangered Wildlife in Canada
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Ct
DBH
DFO
DRTL
EA
EPOQ
FHWA
GHG
GPS
GTR
ISAQ

ISDM
ITS
JCCBI
LAC
Leqgr:

L1oo :

LQE
LRT
MAMROT

MBS
MCCCF

MDDEP

MDDEFP

MEL

Total concentration

Diameter at breast height

Fisheries and Oceans Canada

Dedicated rapid transit lane

Environmental assessment

Etude des populations d'oiseaux du Québec (Study of Bird Populations in Quebec)
Federal Highway Administration

Greenhouse gases

Global positioning system

Grand Trunk Railway System

Inventaire des sites archéologiques du Québec (Inventory of Archeological Sites in
Quebec)

Integrated science data management
Intelligent transportation system
Jacques Cartier and Champlain Bridges Incorporated
Library and Archives Canada
Equivalent continuous noise level.

The noise level reached or exceeded during 10% of the analysis period. The analysis
period is 30 minute.

Loi sur la qualité de I'environnement (Quebec Environment Quality Act)
Light rail transit

Ministére des Affaires municipales, des Régions et de I'Occupation du territoire
(Quebec Ministry of Municipal Affairs, Regions and Land Occupancy

Migratory bird sanctuary

Ministére de la Culture, des Communications et de la Condition féminine du Québec
(Quebec Ministry of Culture, Communications and the Status of Women

Ministére du Développement durable, de 'Environnement et des Parcs (Quebec
Ministry of Sustainable Development, Environment and Parks)

Ministére du Développement durable, de 'Environnement, de la Faune et des Parcs
(Quebec Ministry of Sustainable Development, Environment, Wildlife and Parks)

Minimal effect level
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MRN Ministére des Ressources naturelles (Quebec Ministry of Natural
Resources)
MRNF Ministére des Ressources naturelles et de la Faune (Quebec Ministry of Natural

Resources and Wildlife)

MSL Mean sea level

MTQ Ministére des Transports du Québec (Quebec Ministry of Transport)

OME Ontario Ministry of the Environment

PM, 5 Fine airborne particulate matter less than 2.5 micron

PMot Total airborne particulate matter

PAH Polycyclic aromatic hydrocarbons

PCB Polychlorinated biphenyl

PET-A Pierre Elliott Trudeau Airport

PH Petroleum hydrocarbons

RESIE Rejet dans les eaux de surface et infiltration a I'égout (surface water outfall and sewer
ingress)

RPCQ Répertoire du patrimoine culturel du Québec (Cultural Heritage Inventory for Quebec)

SAE Society for Automobile Engineers

SLSMC St. Lawrence Seaway Management Corporation

SS Suspended solids

TC Transport Canada

TDG Transportation of dangerous goods

TOC Total organic carbon

VEC Valued ecosystem/environmental component

VSP Segments on piers

ZIP Zone d'intervention prioritaire (priority intervention zone)
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GLOSSARY

Abscissa:

Abutment:

Air draught:

Alluvial meadow:

Anaerobic environment:
Anthropic:

Anuran:

Aquatic plant community:

Aquifer:

Ash stand:
Avian fauna:
Avifauna:

Basal area:

Bathymetric chart:

Bathymetry:

Berm:

Biodiversity:

Bordering:

Buffer zone:

Calcicole:
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Coordinate used to express the position of a point on the x-axis of a Cartesian
coordinate system.

Support structure located at the end of a bridge which also links the structure to
the land.

Vertical distance between the waterline and the highest point of a ship
structure: the masthead.

Piece of land primarily comprised of sedimentary particles transported and
deposited by running water (alluvium).

Environment totally devoid of oxygen.

Relating to human activity.

Amphibian destitute of a tail in the adult form (e.g.: frogs).

Sea or riverbed with vegetation.

Geological formation that stores water temporarily or permanently.
Area planted with ash trees.

See Avifauna.

All species of birds in a given region.

The basal area of a stand of trees is the surface area of all cross-sections of
the trunks of the trees over a hectare of forest, measured at 1.30 metres high.
It is expressed in m#/ha for tree stands and is calculated using a factor 2 forest
prism.

A hydrographic map showing the contours of submerged areas of the sea floor
or lake beds and sometimes riverbeds.

Measurement of water depths to determine the topography of sea or riverbeds.

Bank developed at the bottom of a cut or fill slope to ensure its stability and
potentially used for signage.

All living organisms in a given region considered in terms of variety of species,
variability within each species and variability of ecosystems.

Located at the border of a country or region.

Controlled outlying area of an ecological reserve that serves as a transition
between the reserve (partially or fully restricted) and the occupied space.

Plant that grows well in calcium-rich or calcareous soil.
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Cantilever:

Catostomidae:
Centrarchidae:

Chlorophyll a:

Chloride:

Civil engineering structures:

Climate change

Coffer-dam:

Conductivity:

Cutaneous:
Cyprinidae:
Depth contour:

Diameter at breast height:

Deck:
Downstream:
Draught:
Ecotoxicity:

Expansion joint:

Factor 2 prism:

Fecal coliforms:
Federal land:
Fish fauna:

Fish guild:

Bridge whose main beams extend beyond and overhang and in turn support a
shorter beam.

Family of freshwater fish closely related to minnows.

Family of fish including types of sunfish.

Green pigment in plants, principal element in photosynthesis.
Combination of chlorine and another non-oxygen element.
Bridges and crossing structures.

Changes in climate that are directly or indirectly attributed to a human activity
that alters the composition of the Earth’s atmosphere and exacerbates the
natural variability of the climate observed over comparable periods of time.

Temporary dam used to allow work to be done below water level.

Opposite of resistivity, measurement of which makes it possible to determine
overall mineralization of water.

Relating to the skin.
Family of freshwater fish including carp, barbel and chub.
Contour line connecting points of equal water depth.

The diameter at breast height (DBH) of a tree trunk is measured at 1.30 metres
above the ground

Horizontal part of the frame of a bridge located beneath the roadway.
Occuring after the bridge, in the direction from which water is moving.
Quantity or volume of water displaced by a ship.

Nature of a substance that is toxic to living organisms and their environment.

Joint between various parts of a structure to allow differential horizontal and
vertical movements.

A factor 2 forest prism is a precise optical instrument designed especially to
measure the basal area of a stand of trees. This measurement instrument is
made of angled optical glass that bends light and produces an offset image.
The number of trees offset is multiplied by a factor of two to obtain the basal
area.

Bacteria of fecal origin.
Land that is the sole property of the State.
See Ichthyofauna.

Group of fish species having the same need for a given activity, such as
spawning or rearing.

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

XXii



Flat:

Food chain:

Forest litter:

Fyke net:

Geomatics:

Glacial till:

Granulometric:

Hard water:

Heavy lift derrick:

Herbaceous field:

Herpetofauna:
Heterogeneous:
Hibernaculum:

Hoist:

Hydraulic regime:

Hydraulicity:

Hydrodynamic regime:

Hydrogeological:

Hydrographic chart:

Hydrometric station:
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Piece of land that is relatively level, without a defined water flow network,
forming a transition between a relief and a valley bottom or body of water.

Sequence of organisms in which each becomes food for an organism higher in
the same sequence.

Any organic plant matter, including litter and unincorporated humus, covering
the mineral soil under forest vegetation.

A net held in a tube by a few hoops that get smaller by degrees allowing the
animal to reach the end, where it is held by cones that keep it from passing
through.

Discipline involving managing and using sciences and technologies to acquire,
store, process and distribute geographic data.

Deposit left by an unsolidified glacier.

Expression of the distribution of a fragmented material into the various
granulometric classes comprising it.

Water containing a great deal of calcium in bicarbonate form.

Assembly of two or three poles whose lower ends are spread out and which
are fastened at the upper ends to support a hoist for lifting heavy loads.

Field dominated by natural herbaceous vegetation, may be used extensively or
uncultivated.

All reptiles and amphibians found in an area.
Made up of elements differing in nature and form.
Winter habitat of certain small animals and insects.

Lifting device that is usually suspended and serves to move loads vertically
from a fixed or mobile position.

All variations in the state and characteristics of an aquatic formation that repeat
regularly in time and space and go through cyclical (e.g.: seasonal) variations.

Relationship between the annual average flow (module) for one year and the
module calculated over a longer period, designed to characterize the
abundance of flow of running water for that particular year.

All of the sedimentary parameters, e.g.: erosion, transportation of solid matter
and sedimentation, that change according to the season, flow, tides, wind and
ice.

Related to hydrogeology, the circulation of water in the subsoil.

A chart primarily designed to show the topography of a submerged area of
land, but also generally showing above-water elements.

A facility for measuring elevation and a section for measuring flow of a channel.
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Ice control structure:

Ice jam:
Ichthyofauna:

Iconographical:

Invertebrate:

Jetty:

Juvenile:

Lacustrine:

Laminar:

Launching equipment:

Lentic:

Leqgr:

Lx% .

Lithic:

Lithopelagic species:

Lithophile:

Lithophilous species:

The Champlain Bridge ice control structure is a structure located upstream of
and parallel to the bridge which controls the formation of ice jams in the La
Prairie Basin and thus facilitates shipping.

Obstruction of a watercourse by an accumulation of ice.
All species of fish forming a population.

Relating to the study of artistic representations of a subject, sometimes using
various media (painting, sculpture, etc.).

Animals that do not have a spinal column, such as insects and molluscs.

Construction forming a roadbed extending into the water in order to provide
access to a work site or the other riverbank.

Animal below reproductive age, distinguished from adults by its external
features.

Of or relating to lakes.
Characterizing a flow that is not turbulent.

Temporary steel structures used to guide a civil engineering structure during
launching.

Characterizing freshwater in which the water circulates slowly or not at all
(lakes, ponds, canals, etc.).

Equivalent continuous noise level. This parameter corresponds to the level of
continuous noise with the same sound energy as discontinuous noise during a
time interval (T). It therefore makes it possible to take into account dynamic
fluctuations in noise level. The parameter is largely used in environmental
noise, because noise sources are often variable, such as the noise generated
by vehicles travelling over highway infrastructures.

Statistical noise parameters. Statistical analysis makes it possible to measure
variations in noise levels for an analysis period. The statistical values are
usually indicated as a percentage of the measurement period. The values
commonly used are: L1%, L10%, L50%, L90%, L95% and L99%. For instance,
L1% is the noise level reached or exceeded during 1% of the analysis period,
i.e. for 1% of the time, the noise level was above this value and for 99% of the
time, the noise level was below that value.

Containing debris from rocks (generally crystalline) recognizable as rocks.

Species that spawn on a substrate of coarse sand, gravel or rock, whose eggs
or larvae become pelagic as they develop.

Describes chemical elements that have a great affinity for oxygen and
halogens that are preferably found in the lithosphere.

Species that spawn on a coarse substrate (gravel, rock, blocks) or in fast-
flowing water.
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Low-water period:
Macrophyte:

Median:

Multi-use path:

Navigation clearance:
Nitrate:
Nitrite:

Noise barrier:

Organochlorine:
Ornithological:

Orthophosphate:

Palustrine:
Pelagic species:
Percidae:

Photo-interpretation:

Physicochemical:

Phytolithophilous species:

Pier:

Piezometric contour:
Plankton community:
Poplar stand:

Portal cap beam:

Prestressed concrete:
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Period when the minimum level of a watercourse is observed.
Large aquatic plant.

In a series of data in order of size, the figure in the middle of the series,
dividing the two series in equal halves.

Lane intended for use by cyclists, pedestrians, roller-bladers and others using
non-motorized forms of transportation on a dedicated site or separated from
motor traffic by a physical barrier.

Maximum space provided by a navigable waterway for passage of vessels.
Common name for sodium nitrate.
Salt of nitrous acid.

Screen of varying compositions that make it possible to reduce noise levels
perceived.

A chlorine derivative product.
Relating to the study of birds.

Phosphorus compound (acid or salt) characterized by the following radicals:
H2PO4-1, HPO4-2 and PO4-3,

Relating to marshes or marsh-like environments.
Species that spawn in the water column.
Member of a family of bony fish such as perch.

Thematic study of an aerial or space-based image, photographic or non-
photographic, carried out based on a previous analysis of information obtained
photo-identification.

Relating to physicochemistry, the science of the physical and chemical
properties of matter.

Species that spawn on varied material beds, organic or not, with vegetation
present.

Intermediate supports of a bridge’s deck.

Contour line joining points in which the groundwater table is the same altitude.
Community of all microscopic organisms suspended in sea or freshwater.
Area planted with poplar trees.

Horizontal piece at the top of one or more posts and serving to support the
deck of a bridge.

Concrete cast around tensioned steel cables placed under permanent stress in
the opposite direction of that of the loads that will be applied to it.
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Private partner:

Rearing habitat:

River sand:

Roundabout:

Sapropel:

Scrubland:

Sedimentation

hydrodynamics:

Segment:
Seismic analysis:

Sheet pile:

Silicate:

Silt:

Snake cover board:

Spawning area:

Spawning ground:

Special status species

Standard deviation

Stratigraphic:
Substrate:

Survey:

Company that takes responsibility for completing and operating the New Bridge
for the St. Lawrence. The private partner will be supported by contractors
during the construction period.

Habitat in which fish larvae (fry) absorb their yolk sac and move into another
development stage.

Sand carried by a watercourse, characterized by specific forms related to
transportation capacity, erosion and sedimentation of the watercourse.

Intersection in which traffic flows in a continuous circle in one direction around
a central island.

Fine sediment containing organic matter that is transformed by the action of
anaerobic bacteria in the reducing environment formed by calm water depths,
which produces methane and hydrogen sulphide in particular.

Vegetation dominated by shrubs greater than 10 cm in height.

Movement of sedimentary particles caused by a waterway (saltation,
sedimentation, traction, etc.).

Part of a prestressed concrete structure built using balanced cantilevers.
Analysis relating to earthquakes.

Wood, steel or concrete piece in thin sections with grooves enabling them to be
interlaced.

Silica in combination with various metallic oxide minerals.

Very fine moving detrital sediment or mineral of organic/mineral origin with
grains less than 0.06 mm in diameter.

Cover made of shingles and used to inventory reptiles and amphibians.

Area of an aquatic environment where spawning and fertilization of the eggs of
an animal species takes place.

An aquatic area where a species of fish lays and fertilizes its eggs.

Species protected under the Species at Risk Act or the Loi sur les espéces
menacées ou vulnérables (Threatened or Vulnerable Species Act).

Measure of the dispersion of a set of data in relation to the mean.
Relating to stratigraphy, the study of layers of the Earth's crust.
Layer that serves or once served as a support.

In the archeological sense, a local exploration technique used in an area to
detect the presence of relevant and useable elements from a historical
standpoint.
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Terrestrial herbaceous
graminoid:

Topography:
Toponymy:

Transect:

Tributary:
Turbidity:

Typology:

Underwashing:

Unwatered:
Upstream:
Water table:

Wind erosion:
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Land-based plant of the grass family.
Configuration of the land surface.
Relating to the study of the origin and form of place names.

Narrow line or strip that crosses a given environment, along which are located
observation, measurement or sampling stations that make it possible to
analyze, profile or map the environment.

Watercourse that empties into a larger watercourse or lake.

Characteristic of water with reduced transparency due to the presence of fine
suspended particles of natural origin or due to pollutants.

Systematic classification of individuals according to certain physical or
behavioural characteristics.

Process of erosion of the soil forming the bed of a watercourse, which
intensifies during high-water periods, particularly beneath bridge piers.

Removed from or above water (a place previously inundated).
Occuring before the bridge, in the direction from which water is moving.
Surface level of groundwater with or without flow from the outside.

Change in the landform caused by the wind.
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INTRODUCTION

The details regarding the specifics of the project components presented in this report are provided
solely for illustrative purposes. This project description does not constitute a final decision by the
promoter. Changes to these details may be made based on the results of this environmental
assessment and as the concept for the New Bridge for the St. Lawrence develops.

It should also be noted that this report is the first stage in the environmental assessment process
and addresses the project description and the environment. A second report will be published to
complete the analysis and will provide a description of the project's effects on the environment and
proposed mitigation measures. This report may be modified in order to take into account comments
made during the planned public consultation period (please visit the Canadian Environmental
Assessment Registry website for more details).

Blank pages have been inserted intentionally to facilitate printing and reading of the report.

BACKGROUND

The Champlain Bridge has been in operation since 1962 and is the busiest bridge in Canada. It
provides a link between the Island of Montreal and the South Shore, the eastern United States and
western North America. It is also an important route for transporting freight and a strategic link in
the Port of Montreal transportation network, which has an area of influence extending as far as the
American Midwest (Transport Canada, 2012b).

Given the conclusions of expert reports regarding the current state of deterioration of the bridge
and the increasing estimated cost of maintenance to maintain required safety levels, Transport
Canada (TC) has decided to build a new bridge (hereafter referred to as the "New Bridge for the
St. Lawrence") to replace the components of the existing Champlain Bridge (see Section 2.1).

As such, the Champlain Bridge will be kept in operation for another 10 years while the New Bridge
for the St. Lawrence is built. It will then be dismantled in sections.

The New Bridge for the St. Lawrence will be located between the Island of Montreal and Brossard,
immediately downstream of the current Champlain Bridge. The project will involve work on both
banks of the St. Lawrence as well as on Nuns' Island. The main activities and structures that will be
required for construction of the new bridge are: redevelopment of Highway 10 and 15 service lanes
accessing the Nuns' Island Bridge and the Champlain Bridge, reconstruction of the Nuns' Island
Bridge, construction of the New Bridge for the St. Lawrence and deconstruction of the Champlain
and Nuns' Island bridges. The corridor for the New Bridge for the St. Lawrence project is described
in greater detail in Section 1.3 and Figure 2.

The activities and structures constitute a project within the meaning of the Canadian Environmental
Assessment Act, S.C. 1992, c. 37 (CEAA) and, for the reasons set out in Section 1.5 of this report,
are subject to a federal environmental assessment screening.
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As stated in the preamble of the CEAA:

Environmental assessment provides an effective means of integrating environmental factors into
planning and decision-making processes in a manner that promotes sustainable development.

It should be noted that reconstruction of the Nuns' Island Bridge involves building a temporary
causeway to maintain traffic flow during deconstruction of the existing bridge and construction of
the new bridge. Jacques Cartier and Champlain Bridges Incorporated (hereafter JCCBI) is
responsible for building the causeway and this component is therefore not covered by this
environmental assessment.

1.2 PROJECT PROPONENT AND ROLE

TC is responsible for developing and applying laws and policies in the area of interprovincial and
international transportation in Canada. More specifically, it deals with marine, rail and air
transportation infrastructure and equipment certification. As such, TC is responsible for inter-
provincial and cross-border transportation policies and programs. Its mission is to serve the public
interest through the promotion of a safe and secure, efficient and environmentally responsible
transportation system in Canada in order to protect people, ensure the efficient flow of people and
goods and contribute to a prosperous economy. (http://www.tc.gc.ca/eng/aboutus-menu.htm).

Further to a decision by the Honourable Denis Lebel, TC is the proponent and responsible authority
for the project to build a New Bridge for the St. Lawrence. As such, it will ensure coordination at the
federal level with the other departments and agencies concerned with project implementation,
including Fisheries and Oceans Canada, Environment Canada, Health Canada, the Federal Bridge
Corporation Limited/JCCBI and the St. Lawrence Seaway Management Corporation (SLSMC).

1.3 PROJECT LOCATION AND STUDY AREAS

The New Bridge for the St. Lawrence and its related components will be located in the Montreal
area in the province of Quebec. They will lie between the Island of Montreal and the city of
Brossard and encompass work on both banks of the River as well as on Nuns' Island (see
Figure 1). The new bridge will be built approximately 10 metres downstream (to the north) of the
Champlain Bridge in order to minimize the impact of the new route on Nuns' Island, facilitate
temporary installation work during construction (stabilization and/or anchoring of the temporary
structures and barges on existing piles upstream), facilitate the connection to the existing
transportation network and protect the temporary structures from ice.
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The study area identified for the New Bridge for the St. Lawrence project covers an area around
the existing and planned bridges that is sufficiently broad to take into account most of the potential
direct and indirect effects that the project may cause. The study area is shown in Figure 2 and the
boundaries are defined as follows:

v

A line 1 km to the north of and parallel to the Champlain Bridge;

v

A line 500 metres to the south of and parallel to the Champlain Bridge;

v

A line parallel to the western bank of the Lachine Canal,

v

Pelletier Boulevard, within the Brossard city limits, to the east.

Although the boundaries encompass most of the potential impact that will be felt by the various
area components, it is possible that for certain specific elements the inventories will need to cover
a larger area (e.g.: fish fauna, aesthetic and visual aspects, navigation, etc.). In those cases, the
area considered will be defined in the section on the area component in question.

Lastly, the project work area, i.e. the right of way in which the actual work will take place, basically
corresponds to the footprint of the existing Champlain and Nuns’ Island Bridges, as well as the
components of the New Bridge for the St. Lawrence. The area is shown in blue in Figure 2.

PROJECT RATIONALE

The Champlain Bridge provides a commercial link between Canada and the United States and
Quebec and the other Canadian provinces and ensures the flow of goods and people between the
Island of Montreal and the South Shore. Traffic flow over the bridge is estimated at close to 60
million vehicles per year, making it the busiest bridge in Canada and one of the busiest in North
America.

The Champlain Bridge was built in 1962. A 10-year maintenance plan has been initiated to extend
the life of the bridge long enough to build a new one. The plan will cost over $212 million and is not
sufficient to correct all structural problems, which would require over time increasingly extensive,
complex and costly work. Given that situation, Transport Canada (TC) has concluded that the
Champlain Bridge has reached the end of its useful life and must be replaced. This is an essential,
priority project. A new bridge over the St. Lawrence will therefore be built downstream from the
existing bridge and the Champlain Bridge will be deconstructed.

The Nuns’ Island Bridge, built in 1960, sits alongside Champlain Bridge and connects the Island of
Montreal and Nuns’ Island. Like the Champlain Bridge, the Nuns' Island Bridge has reached the
end of its useful life. Inspection studies conducted in 2009 indicated that both the bridge
superstructure and infrastructure are in a general state of disrepair and that deterioration of the
structures is accelerating rapidly. Replacement of Nuns' Island Bridge is also therefore
unavoidable. It will be deconstructed and a new bridge built in the same location.
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1.5

1.51

1.5.2

LEGAL FRAMEWORK FOR THE ENVIRONMENTAL ASSESSMENT

CEAA (2012)

The new Canadian Environmental Assessment Act (2012), S.C. 2012, c. 19, s. 52 (CEAA 2012)
was enacted on June 29, 2012 and came into effect on July 6, 2012. CEAA 2012 offers an
updated, modern approach that responds to Canada’s current economic and environmental
context. It implements central elements of the Government’s plan for Responsible Resource
Development to modernize the regulatory system and allow for natural resources to be developed
in a responsible and timely way for the benefit of all Canadians (Canadian Environmental
Assessment Agency, 2012.). It focuses on federal areas of jurisdiction and consequently on the
potential adverse environmental effects that are within federal jurisdiction. Projects subject to
environmental assessment under CEAA 2012 are generally those designated by that Act.

On July 6, 2012, the Minister of the Environment designated the New Bridge for the St. Lawrence
Project, for which the environmental assessment was begun in accordance with the CEAA,
pursuant to subsections 14(2) and 124(2) of the CEAA (2012). The environmental assessment of
the project was thus carried out in accordance with the CEAA.

CEAA

In light of the Minister of the Environment's decision to continue the environmental assessment of
the New Bridge for the St. Lawrence under CEAA, this section explains why screening was
selected as the method of environmental assessment for the project.

The primary purpose of CEAA is to ensure that projects are considered in a careful and
precautionary manner before federal authorities take action in connection with them, in order to
ensure that such projects do not cause significant adverse environmental effects. CEAA is intended
to encourage responsible authorities to take actions that promote sustainable development and
thereby achieve or maintain a healthy environment and a healthy economy, to promote cooperation
between federal and provincial governments and to eliminate unnecessary duplication in the
environmental assessment process.

CEAA applies to projects involving undertaking (including construction, operation, modification,
decommissioning or abandonment) a physical work or physical activity not relating to a physical
work that is prescribed or is within a class of physical activities that is prescribed pursuant to
regulations made under paragraph 59(b) of the Act.

The New Bridge for the St. Lawrence project involves the undertaking and decommissioning of
physical works, i.e. construction of the new bridge and deconstruction of the Champlain Bridge, the
reconstruction of the Nuns’ Island Bridge, reconstruction and expansion of Highway 15,
modification of Highway 10 and the on- and off-ramps for Nuns’ Island, as well as realignment of
the Highway approach to the Bridge from the South Shore. The project meets the definition of

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT



153

DESSAU | CIMA+

“project” within the meaning of subsection 2(1) of CEAA, and is not an excluded project as provided
for in Section 7 of CEAA and the Exclusion List Regulations of 2007.

Further, in order for the federal environmental assessment process to apply, there must, in addition
to a project, be a trigger within the meaning of subsection 5(1) of CEAA. In this case, a number of
triggers are present: the project has federal funding, the project proponent is federal and a number
of regulatory provisions require permits to be obtained from various agencies that are responsible
authorities, including:

» Transport Canada, pursuant to:
- paragraph 5(1)(a) of the CEAA: TC is the project proponent; and

- paragraph 5(1)(d) of the CEAA: project approval is required under section 5 of the Navigable
Waters Protection Act, which is subject to the Regulations on Designated Legislative and
Regulatory Provisions.

» Fisheries and Oceans Canada, pursuant to:

- paragraph 5(1)(d) of the CEAA: authorization to modify the fish habitat as a result of the
project is required under subsection 35(2) of the Fisheries Act, which is subject to the
Regulations on Designated Legislative and Regulatory Provisions.

» Environment Canada, pursuant to:

- paragraph 5(1)(d) of the CEAA: permits are required for the project under subsection 9(1) of
the Migratory Bird Sanctuary Regulations, which is subject to the Regulations on Designated
Legislative and Regulatory Provisions.

Lastly, because the project to build a new bridge for the St. Lawrence is not described in the
Comprehensive Study List Regulations, the environmental assessment must be performed using
the screening method and must meet the requirements set forth in Section 18 of CEAA.

Environmental assessment by objectives

Since the pre-feasibility study completed in 2011 showed how diverse the options are for
construction of the New Bridge for the St. Lawrence, Transport Canada decided to opt for an
objective-based approach for the environmental assessment. This approach was selected because
it is suitable for projects where certain details are not yet defined or will be identified at a later date.

The first preliminary report and the future reports will therefore be completed using this proven
approach, which makes it possible to achieve environmental objectives without delaying the
project. The mitigation measures are set out in the report in the form of objectives to be achieved
rather than specific parameters that must be met. The result, ultimately, is the same, i.e. sensitive
environmental components are protected and the environment is taken into consideration upstream
of the later stages of the project.

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

9






21

211

DESSAU | CIMA+

PROJECT DESCRIPTION

In 2012, TC accorded the joint venture led by PricewaterhouseCoopers a three-year mandate to
complete, among other tasks, the project's preliminary design and costing. Consequently, no final
decision has yet been made concerning the manner in which the project is to be carried out and
new project completion options could arise from this or subsequent studies.

Therefore, the environmental assessment for the New Bridge for the St. Lawrence construction
project was based on the engineering and technical information in the reports of the pre-feasibility
studies conducted in 2010 and 2011 for the JCCBI and the Quebec Ministry of Transport. The
information concerns the construction of the New Bridge for the St. Lawrence and the Nun's Island
Bridge, reconstruction and expansion of Highway 15, road work on Nun's Island, alignment with
Highway 10 on the South Shore and deconstruction of the existing Champlain and Nun's Island
Bridges (see Figure 3).

In addition, the report on the pre-feasibility study for options for the two bridges described seven
bridge types being considered for the New Bridge for the St. Lawrence. Since no choice has yet
been made as to the solution for the new bridge, a technical summary of proposed solutions
considered in the pre-feasibility study is presented in Appendix 1.

DESCRIPTION OF PROJECT COMPONENTS AND ASSOCIATED WORK

The following sections present details regarding the specifics of the project components and are
provided solely for illustrative purposes. This project description does not constitute a final decision
by the promoter (TC). Changes to these details may be made based on the results of this
environmental assessment and as the concept for the New Bridge for the St. Lawrence develops.

Reconstruction and Expansion of Highway 15 (Component A)

The federal segment of Highway 15, that part between the Nun's Island Bridge and the Atwater
Avenue off and on ramps, will be rebuilt due to structural conditions.

For this segment of the corridor, the solution recommended in the report on the pre-feasibility study
prepared for the JCCBI (May 2010) concerning the rehabilitation of the Highway 15 link, would
involve enlarging the current highway in order to increase the number of traffic lanes from two to
three in both directions. Lane width would be standardized to 3.7 m and a 1.0 m shoulder on the
left and a 2.0 m on the right would be added. The proposed solution would also reconfigure the
Atwater interchange and the Wellington Street — Highway 10 East/Downtown interchange.
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Two options were reviewed for the approach to the Nun's Island Bridge and for the bridge itself:

» Option 1 involves a cross-section of three 3.7 m traffic lanes in both directions with a 1.3 m
shoulder on the left and a 2 m shoulder on the right. This option also proposes two 6.5 m-wide
lanes, in each direction, reserved exclusively for public transit with a cycle lane on the upstream
side. On the Montreal side, the route of the public transit lane, which would follow the same route
as the highway, would leave the centre of the route on Montreal Island, pass beneath the
highway going west and head downtown via the Bonaventure Expressway (JCCBI
September 2010).

» Option 2 differs from Option 1 in that there is no provision for a reserved lane since this lane
would leave the centre of the highway on Nun's Island (JCCBI March 2011).

The decision on the public transit route will be made by the Government of Quebec. Discussions
are ongoing between TC and the Agence métropolitaine de transport (AMT) to finalize this route.
Interestingly, both options share the advantage of having been designed with possibility of
integrating Light Rail Transit (LRT) rather than Bus Rapid Transit (BRT). However, Option 2 would
follow the route recommended in the AMT Preliminary Design Study of February 2007 for a Light
Rail Transit (LRT) system along the Highway 10 corridor between the South Shore and downtown
Montreal.

In addition, the cross-section of the Nun's Island Bridge for options 1 and 2 could be modified to
add weaving lanes (a 4™ Jane in each direction) between the on and off ramps near the bridge
(JCCBI March 2011).

Scope of work

Given that the proposed solution entails the complete reconstruction and widening of the highway,
the principal tasks planned in connection with this work would be:

» Implementation of traffic maintenance measures based on work phases to free up work sites and
allow construction to proceed;

» Deconstruction of existing structures (bridges, retaining walls, etc.);

» Construction of temporary structures (temporary retaining walls, etc.);

» Construction of engineering works (bridges, retaining walls);

» Embankments including excavation and backfilling beneath the infrastructure corridor;

» Relocation of municipal (water and sewer) and public (Hydro-Québec power lines, etc.) services;

» Construction of drainage system (pipes, manholes, catch basins, drains, etc.);

» Civil engineering work for lighting, traffic lights, signage and the intelligent transportation system
(ITS) (foundations and pipes);
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» Construction of the road surface (sub-base, base and possibly a concrete slab surface
depending on the choice made for the Turcot project and the road surface of Highway 10 on the
South Shore);

» Construction of restraint systems (guardrails), sidewalks, curbs;
» Installation of overhead sign gantries and other signs;

» Installation of lighting, traffic lights, ITS system (drums, brackets, variable message signs,
cameras, etc.);

» Landscaping (planting, topsoil, turf).

Estimated work duration

Reconstruction work is estimated at three years.

Traffic management

Traffic maintenance was analyzed in the pre-feasibility study report of May 2010 with regard to
rehabilitation of the Highway 15 corridor. The main points are summarized below:

Widening work in this sector will take place in a confined space due to the restricted highway
footprint in this urban area.

During the three construction phases, traffic lanes and ramps will be partly or completely closed,
which would affect two types of traffic movement: through traffic on Highway 15 and exchanges
between Highway 15 and the adjacent road system. However, for the most part, two lanes in both
directions would be maintained during each construction phase.

According to the phasing plans, phase 1 would involve widening Highway 15 northbound,
construction of new ramps for the Atwater interchange, construction of a temporary bridge for
Nun's Island. Phase 2 would consist in completing the widening of Highway 15 south, beginning
reconstruction of Nun's Island Bridge and deconstructing the old Atwater interchange ramps.
Lastly, phase 3 would consist in finalizing widening work and deconstruction of temporary
structures for the complete recommissioning of Highway 15.

The temporary changes that would disrupt traffic are chiefly limited to the elimination of auxiliary
lanes during certain construction phases, the temporary closure of the Atwater Avenue East exit
(interchange 61) and the temporary closure of the bus access to the reserved lane on the
Champlain bridge (interchange 58). In effect, access by AMT buses to the reserved lane on
Highway 15 south would be adversely affected: the access ramp would be closed during the first
two construction phases; reopening is planned for the third phase with a new graded access
(without intersecting the lanes of Highway 15 north). A solution is being studied in collaboration
with AMT.
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Finally, closure of the exit to Atwater Avenue from Highway 15 northbound (for the first construction
phase) could adversely affect traffic on Highway 15 northbound and on the neighbouring road
network. The only realistic option for this situation would be to use the upstream interchange
(interchange 60) for the exit from Highway 15 northbound and a route west or east of the highway
to rejoin Atwater Avenue. This would increase traffic flow in the nearby residential neighbourhoods.
Therefore, during the first construction phase, the closure period for this ramp would have to be
limited and the recommended detours well-signed.

New Nuns’ Island Bridge (Component B)

Five road geometry scenarios were developed for the replacement of the Nun's Island Bridge as
part of the pre-feasibility study prepared for the JCCBI. The description below is based on the
results of that study. However, it should be kept in mind that other studies are in preparation or will
soon be underway. Consequently, the solution chosen for the new bridge could very well differ from
the scenarios developed in the pre-feasibility study.

No complete scenario has yet been adopted. However, the JCCBI is in the process of awarding
design contracts and, possibly, construction contracts for the temporary causeway-bridge to begin
replacement of the Nun's Island Bridge. The passage below describes the only scenario discussed
in the pre-feasibility study, which includes building a temporary causeway-bridge. This scenario
would entail the construction of two bridges, one downstream from the current bridge and the other
following the route of the current bridge. A temporary causeway-bridge would be built to maintain
traffic during deconstruction of the existing bridge and construction of the new bridge. Work related
to the construction of the temporary causeway-bridge is subject to a separate environmental
assessment under the responsibility of the JCCBI.

This solution was developed with the idea of building two separate parallel structures, one for each
traffic direction. The preferred solution for each direction would include:

» Three lanes for automobile traffic;

» One reserved lane for public transit;

» One multi-use path.

Three types of bridge structure would be possible according to the pre-feasibility studies for the
new Nun's Island Bridge:

» Short-span bridge;

» Medium-span bridge;

» Long-span bridge.

The geometry of short-span bridges is similar to that of the existing structure, twelve 39 m spans.
Medium-span options would halve the number of support piers in the river, and so would consist of
six 78 m spans. Lastly, long-span bridges were also considered given that the total length of
approximately 450 m is feasible with this design.
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Scope of work

Deck

For the bridge deck, the construction techniques proposed in the pre-feasibility are presented in
Table 1.

Table 1 Summary of bridge deck construction methods

#OF TYPE OF CONSTRUCTION
CATEGORY ' spans LENGTH (M) STRUCTURE METHOD

Short-span bridge 12 12x39m =468 m Concrete frame Launching gantry
Steel frame Crane assembly
Mgdmm-span 6 6x78m =468 m Steel frame Crane assembly
bridge
Long-span bridge 4 140m-210m-2x50m = Steel frame Crane assembly
450 m
Piers

For short- and medium-span bridges, the piers would be reinforced concrete columns topped with a
portal cap beam. As the columns are not very high (never more than 15 m), there is no particular
advantage to using hollow sections; therefore, solid sections would be proposed. The exact shape
of the columns (circular, elliptical, sail, etc.) will be decided based on the solution chosen. However,
the number of piers would vary for each type of structure.

For a cable-stayed bridge (long-span), a hollow section would be feasible given the height of the
pylons. The amount of concrete required and the weight of the concrete would make a solution with
solid sections less attractive.

Foundations

The foundations would most likely be shallow footings resting on bedrock, as is the case with the
existing bridge. Placement of the foundations would vary with the type of structure chosen and the
potential construction techniques such as the use of coffer-dams following completion of the
temporary access.

Estimated work duration

For the chosen solution, work is estimated to stretch over four years from the date the private
partner is authorized to begin construction.
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Traffic management

The Nun's Island Bridge will be rebuilt along the same route as the existing bridge. A temporary
causeway will be constructed downstream from the current structure to carry traffic during
construction of the new bridge.

Work on structures for the bridge approaches may disrupt traffic, particularly on the Montreal Island
side, where it may be necessary to build tunnels for the reserved bus lane beneath Highway 15
westbound and beneath the Wellington Street—Highway 10/Downtown exit ramp.

Traffic maintenance with respect to work proposed for the approaches to the new Nun's Island
Bridge was not examined in the pre-feasibility studies used to assess the impact the work would
have on traffic, to define traffic maintenance needs and to develop a work completion strategy.
However, as the JCCBI has begun the bidding process for the temporary causeway-bridge, a
strategy should be in place before the start of work on the New Bridge for the St. Lawrence.

In principle, this component, a crucial element to consider during highway work carried out in a
high-volume urban setting, should be examined as part of the mandate to construct the temporary
causeway-bridge downstream from the future Nun's Island Bridge.

Work on Nuns’ Island (Component C)

Based on the pre-feasibility studies, there are two construction options for the Nun's island sector,
depending on the scenario finally chosen for public transit service.

In principle, the cross-section of the highway on Nun's Island would be similar to the cross-section
for the Nun's Island Bridge and for the New Bridge for the St. Lawrence. There would be three

3.7 m-wide traffic lanes with a 1.3 m shoulder on the left and a 2 m wide shoulder on the right. This
would reduce the highway's footprint since the former toll station would be deconstructed. The
longitudinal profile would be similar to the current profile.

With regard to the space required for public transit, the route could either follow the Nun's Island
Bridge or leave the centre of the highway on Nun's Island, run beneath the highway going west,
cross the river and join the route proposed in the AMT February 2007 preliminary study for the LRT
in the Highway 10 corridor between the South Shore and downtown Montreal.

As the New Bridge for the St. Lawrence is planned to be downstream from the current bridge and
the Nun's Island Bridge is to be built along the same route as the existing bridge, the proposal
would retain most of the existing infrastructure apart from the partial relocation of René Lévesque
Boulevard.

Scope of work
Given that the proposed solution entails the complete reconstruction of the highway, the principal

tasks planned in connection with this work would be:
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» Implementation of traffic maintenance measures based on work phases to free up work sites and
allow construction to proceed;

» Embankments including excavation and backfilling beneath the infrastructure corridor;
» Relocation of municipal (water and sewer) and public (Hydro-Québec, Bell, etc.) services:
» Construction of drainage system (pipes, manholes, catch basins, drains, etc.);

» Civil engineering work for lighting, traffic lights, signage and the intelligent transportation system
(ITS) (foundations and pipes);

» Construction of the road surface (sub-base, base and possibly a concrete slab surface
depending on the choice made for the Turcot project and the road surface of Highway 10 on the
South Shore);

» Construction of restraint systems (guardrails), sidewalks, curbs;
» Installation of overhead sign gantries and other signs;

» Installation of lighting, traffic lights, ITS system (drums, brackets, variable message signs,
cameras, etc.);

» Landscaping (planting, topsoil, turf).

Estimated work duration

For this component of the project, the construction period was estimated at 8 months in the
pre-feasibility studies. Work should start in the year prior to the end of bridge construction.

Traffic management

The work on this approach could be executed in two main phases since the corridor is wide enough
to build a temporary road surface making it possible to completely rebuild the road surface for the
approach to the New Bridge for the St. Lawrence.

Construction of temporary access ramps to the Bonaventure Expressway and to Nun's Island will
be necessary in order to maintain an uninterrupted link between the adjacent road system and
Highway 10. In the René-Lévesque Boulevard sector, construction of the New Bridge for the

St. Lawrence over this boulevard imposes a constraint which will have to be taken into account
when choosing the type of structure in order to minimize the number of complete closures of this
major link to Nun's Island. Traffic management in this sector will involve closing René Lévesque
Boulevard completely at night and implementing detours.

The New Bridge for the St. Lawrence (Component D)

The following paragraphs describe the options considered for the New Bridge for the St. Lawrence,
as presented in the pre-feasibility study. To date, no solution, either in terms of location (route and
profile) or structural solution (bridge type) has been officially chosen. Therefore, all options

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

20



2141

DESSAU | CIMA+

described below are still possible, and since more detailed studies are or will be undertaken, other
solutions may be proposed.

The location proposed for the New Bridge for the St. Lawrence in the pre-feasibility study is
approximately 10 m downstream (north side) from the existing Champlain Bridge. It would be about
3.5 km long and divided into three segments:

» Section 1: crossing the St. Lawrence River between Nun's Island and the Seaway,
approximately 2,300 m;

» Section 2: crossing the Seaway, approximately 400 m;

» Section 3: crossing the Lesser La Prairie Basin, approximately 800 m.

The bridge proposed in the pre-feasibility study would consist of two identical decks each

supporting three automobile traffic lanes and one dedicated public rapid transit lane (DRTL). The

implementation designs for the piers were developed to take into account this constraint: the
number of piers must not exceed the number for the existing bridge.

Structural studies carried out for the pre-feasibility study produced five concepts for the New Bridge
for the St. Lawrence:

» Pre-stressed concrete single-box bridge;

v

Hybrid steel-concrete bridge;
» Composite superstructure bridge;

» Composite superstructure with V-shaped piers;

v

Cable-stayed bridge with composite superstructure deck.

Depending on the type of structure chosen, the quantities of materials required will vary.

Components D1a and D1b: crossing the St. Lawrence River between Nun's Island and the Seaway
and the Lesser La Prairie Basin

The span lengths chosen in the pre-feasibility study for crossing the river and the Lesser La Prairie
Basin are 80 m. This was determined based on:

» The reduction in the number of piers compared to the current number (elimination of one pier out
of three);

» Economic length for the type of structure considered.

Table 2 presents the various concepts studied in the pre-feasibility study for construction of these
two sections and the applicable construction methods. The different types of structures are
presented in sub-section 2.1.4.3 and the construction methods are explained in detail in
sub-section 2.1.4.4. The number of spans is important in the study since this is directly related to
the number of piers required, which in turn has a direct impact on the biophysical environment.
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Table 2 Summary of concepts considered for crossing components D1a and D1b

2.1.4.2

NUMBER
TYPE OF CONSTRUCTION
CONCEPT SECTION SP?;\IS LENGTH (M) STRUCTURE METHOD
Balanced
River 30 60m-70m-28x80m = 2,370 m Sonarete  cantiever
Pre-stressed supersiructure (launch gantry)
concrete single box  Lesser La Concrete Balanced
Prairie 10 4x80m-5x72.3m-55m = 737 m cantilever
X superstructure
Basin (launch gantry)
Concrete Balanced
cantilever
superstructure (launch gantry)
River 30 60m-70m-28x80m = 2,370 m gantty
Concrete Launched
superstructure superstructure
Hybrid steel- P Crane assembly
concrete Concrete Balanced
Lesser La superstructure EZEEE/ zrantry)
Prairie 10 4x80m-5x72.3m-55m =737 m Launched
Basin sucgrr?t)r(ijilttl?re superstructure
P Crane assembly
River 30 60m-70m-28x80m = 2,370 m Composite - Launched
Composite superstructure = superstructure
Lesser La .
superstucture Prairie 10 4x80m-5x72.3m-55m =737 m Composite | Launched
Basin superstructure = superstructure
. Launched
c it River 29 70m-28x80m =2,310 m su(r:)zrrz‘t)r%ilttﬁre superstructure
omposite
superstructure with 1 1 E;z:iha:;embly
V-shaped piers esserLa i
Pecp Prairie 12 11x70.2m-55m = 827 m Composite ¢ herstructure
Basi superstructure
asin Crane assembly
_ Launched
River 27 70m-26x80m = 2,140 m Su%‘;rr‘;?&i'ttjre superstructure
Crane assembly
Cable-stayed 1 1 Launched
esser La .
Prairie 12 7X72.9m-63m-372.9m-55m=g47m _ COMPOSE g persiructure
. superstructure
Basin Crane assembly

Component D2: crossing the Seaway

Based on the data in the pre-feasibility study, the Seaway crossing would require a span of at least
200 m in order to meet the navigation clearance given the angle between the structure and the

canal.
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Table 3 presents the various concepts studied in the pre-feasibility study for construction of this
section and the applicable construction methods. The different types of structures are presented in
sub-section 2.1.4.3 and the construction methods are explained in detalil in sub-section 2.1.4.4.

Table 3 Summary of concepts considered for crossing components D2

SECTION

Seaway

TYPE OF CONSTRUCTION
celleedl LENSILUN STRUCTURE METHOD
Pre-stressed Concrete Balanced
concrete 110m-200m-110m = 420 m cantilever (cast-
; superstructure | .
single box in-place)
Concrete Balanced
Hybrid steel- superstructure  cantilever (cast-
y 110m-200m-110m =420 m and in-place) and
concrete . s
composite hoisting central
superstructure = span
Composite 110m-200m-110m = 420 m Composite  Launched
superstructure superstructure | superstructure
SL? n;Fr)sot?llJtsture Composite Crane assembly
P 65m-48.5m-157m-48.5m-65m = 384 m P and hoisting
with V-shaped superstructure
i central span
piers
Launched
' superstructure
Cable-stayed 2x80m-90m-200m-80m = 530 m Composite . SUPET
superstructure  Hoisting central
span
2 pylon cable- 250m-3x80m = 490 m Composite  Hoisting central
stayed superstructure = span

Types of structures considered

Detailed information on the range of structures considered in the pre-feasibility study is presented
in Appendix 1 in order to simplify this section. This information does not usefully contribute to an
understanding of the environmental impact.

Scope of work

Deck construction

The St. Lawrence River crossing (Component D1a and b) and the Seaway crossing

(Component D2) will be built using distinct construction methods. Given that the Seaway

constraints are particularly demanding, the solutions proposed in the pre-feasibility study were

developed with these in mind. The study identified three possible construction methods:
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» Balanced cantilever construction over the channel;

» Hoisting the central span, in one or more segments, from the channel;

» Launched superstructure over the canal.

For the river crossing, the construction methods considered in the pre-feasibility study are:

» Launch beam assembly;
» Launched superstructure;

» Crane assembly.

Tables 1, 2 and 3 present the construction techniques considered for the deck. The following
sub-sections summarize each technique.

Balanced cantilever

This structure consists of a concrete superstructure that is built by successively increasing the
length the deck extends from both sides of a pier. The elements of the superstructure, called
segments, are either cast in place or prefabricated and are assembled by pre-stressing to form a
part of the deck called a balance bar (since during construction, the deck looks like a gigantic set of
scales balanced on its pier). The stability and safety of the balance bar is assured by fitting it
provisionally on the pier.

In practice, the construction begins by building the segment over the pier, which effectively extends
the pier and constitutes the first element of the deck. The pier segment is a hybrid piece, complex
to make, which transfers forces between the superstructure and the pier. Once this first element is
completed, construction continues symmetrically with respect to the pier, in order to ensure that the
gigantic balance stays in equilibrium, with the segments being concreted as they advance using a
machine called a form traveller. Since the work is performed mirror-wise at each end of the balance
bar, two form travellers are needed, with each one moving forward after each segment has been
completed. Concreting is done by a crane supplying the material in buckets, or by concrete pumps.
The segments are connected to each other by prestressing to hold them fixed. Each pier thus has
its half balance bars advance to meet those of the neighbouring piers, and the operation to join the
two parts of the deck, called joint concreting, occurs using an element known as the keying
segment, as shown in Figure 4.
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Figure 4 Balanced cantilever — Construction flow
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Segments cast in place

When the number of segments required is less than 350 to 400, which is the case for the vast
majority of bridges, the deck is cast in place. Beyond that number, prefabrication is preferred to
reduce construction time. However, prefabrication is not feasible for spans over 110 m due to the
size of the segments and the launch beam.

Pier segments are always built with formwork specific to a given part of the deck and placed on a
work platform attached to the top of the pier (see Figure 5).

Figure 5 Balanced cantilever — Construction of pier segment

[ — Pier segment on pier
— | | i: _Formwork
- : !
_‘T' ......... 3
Working
platform

Pier

Fixed steel forms are used for external formwork. Wood is generally used for internal formwork but
an articulated metal tool may also be used. On some structures with only one or two piers, both the
length and the cost of external formwork for pier segments are reduced by using the external
formwork of the form travellers to frame the lateral sections of these segments.
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The work platform attached to the metal inserts embedded at the top of the pier cap is rectangular
in shape. It is perforated at the centre to allow direct contact direct between the underside of the
pier segment, the top of the support stabilizers and the bridge bearings.

Pier segments are usually constructed in two phases: the first involves the lower slab, gussets and
the web toes; the second phase includes the rest of the transverse section and the pier crossheam.
Construction time for a pier segment is between 6 and 10 weeks for a traditional structure but can
rise to 15 weeks for very wide structures or structures with very long spans. Standard segments
are constructed with very complex formwork tools called form travellers (see Figure 6). Depending
on the circumstances, such tools are built for a particular project or can be adapted to a project.

Figure 6 Balanced cantilever — Form traveller

Prefabricated segments — Launch beams

The most common construction method for installing prefabricated segments for a balanced
cantilever is the launching gantry. The launching gantry, or launcher (see Figure 7), is a self-
propelled independently controlled material handler that is supported on the deck and the piers,
and which is therefore free from most crossing constraints.
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Figure 7 Launching gantry
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Construction begins by installing segments on the pier. At this stage, the launcher is resting on its
two towers and the front jack leg. Once the twin segments on the pier have been assembled,
adjusted and bolted, the rear jack leg is extended and the front tower slides to rest above the
segment on pier. The launching gantry can then advance so that the rear tower is at the end of the
balance bar centred on the previous pier. The front jack leg is then placed at the end of the tower,
on the side of the next pier, in order not to interfere with the placement of the current segments,
which can then start. During construction of a balance bar, the two symmetrical segments are
usually placed one after the other. On some sites, a so-called symmetrical method of installation is
used. This method, which consists of synchronizing the release of the segments to the left and the
right of the pier by the two gantries, limits the stress placed on the supports by eliminating
situations of deliberate imbalance. The construction flow is shown in Figure 8.
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Figure 8 Launching gantry — Construction flow
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Hoisted structure

When it is necessary to cross a navigable waterway that requires substantial clearance, one
method often used is hoisting. This proven method consists of fabricating the central section on
land and then transporting it by barge in the channel to the foot of the bridge. The section is then
hoisted by equipment attached to the portion of the deck already built or by cranes mounted on
barges. Once the new section is in place, it is connected to the existing deck.

The main advantage of this method is that it makes it possible to minimize disruption of marine
traffic. The equipment can also lift very large loads, thus limiting the number of hoisting operations.
Figure 9 illustrates this construction method. The main disadvantage of this method is its
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dependence on the weather, since winds must be moderate to be able to control the assembly
operations.

It is also possible to divide up the operation by hoisting several smaller, lighter deck components.
This solution has the advantage of limiting the importance of the lift equipment but requires a
greater number of hoisting operations.

Figure 9 Hoisting concept
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Launched superstructure

It is unlikely that the Seaway authorities will authorize the installation of temporary groups of piers
in the channel. Therefore, given the size of this span, incremental launching from both sides should
be considered. In fact, the maximum launching range is in the order of 140 m, which is far below
the span of approximately 200 m required by the channel.

Incremental launching can be carried out while the Seaway is in use, as is done in many places
around the world. This technique is in fact used commonly in many countries for crossing traffic
zones — road, railway, marine — without imposing special restrictions on their operations.

Incremental launching is one of the most common methods used around the world for erecting
metal superstructures. The principle of incremental launching is to advance the structure by having
it roll or slide on supports until it reaches its final position, after being assembled in a staging area
behind one of the abutments (Figure 10). The launching nose, a light, temporary, metallic structure
attached to the front of the superstructure, is required to reduce the cantilever stresses and to
facilitate docking on the next pier.

When launching is done from both sides, the launching nose is no longer required for launching
operations where the two half-structures meet. In fact, it must be dismantled in order to bring the
two deck halves together.
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Figure 10 Launching concept
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Crane assembly — Metal superstructures

Another possible construction method for the river crossing is crane assembly (Figure 11). The
concept consists of lifting the superstructure, using one or more pieces of lifting apparatus to place
it on its supports. The dimensions of the elements to be lifted are the result of optimizing the
number of crane operations, the weight of the elements and the equipment necessary to perform
the lift.

Figure 11 Crane assembly

Cranes can be used both on land and at aquatic sites. In the latter case, a crane barge with a
heavy lift derrick is used. A crane barge is a mechanized barge on which a lifting apparatus is
attached consisting of a frame hinged at its base, with a variable angle, carrying a hoist at its upper
end (Figure 12). This type of equipment can lift components a hundred metres. Depending on the
site, each segment is manoeuvred into place by one or two cranes positioned at the ends of the
structure, or on the route being crossed.
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Figure 12 Crane assembly — Heavy lift derrick

Depending on the dimensions of the parts and the capacity of the cranes, the frame can be lifted in
complete, previously assembled sections and thus in one piece, or in multiple pieces which are
then assembled at height.

The heavy lift derrick is positioned to best facilitate lifting while taking into account interactions with
river traffic and ensuring sufficient draught, which will require a bathymetric survey.

Piers

As mentioned earlier, the placement of the piers will be chosen to reduce the number of piers in
comparison with the existing bridge while offering economically attractive spans. With spans in the
order of 80 m in the current zone, the number of piers per deck is lower (approximately 12 piers
fewer per deck).

For the balanced cantilever bridge solutions, both composite and hybrid, two options are possible
for the location of the piers. Since two distinct decks are necessary, the piers for the two decks can
be offset, or not, in the longitudinal axis of the bridge. The offset solution for locating the piers was
chosen in the pre-feasibility study as this seemed preferable given the hydraulic constraints though
it is less favourable from an aesthetic standpoint.

For solutions with V-shaped piers and for a cable-stayed bridge, the piers must be aligned for
aesthetic considerations, which slightly increases the distance to cross over the Seaway. For those
solutions, if it is deemed necessary, in particular by hydraulic constraints, it is possible to go back
to offset piers for the St-Lawrence crossing by using transition spans on each side of the main
span.

The piers considered for all the solutions except the V-shaped piers are elliptical or circular in
section, hollow and made of concrete. The section and the height of the piers favour the use of
hollow piers. In fact, the volume of concrete required, as well as the weight of the pier, amply
justifies the use of hollow piers, which while more difficult to install offer an economic benefit.

A similar solution — a hollow section — was chosen for the cable-stayed bridge pylons.
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Figure 13 Piers
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For V-shaped piers, metal piers are proposed. This type of structure has been used notably in
Le Havre in France, as seen in Figure 14. These metal piers have the advantage of being light and
are better suited to the deck for this particular solution.

Figure 14 V-shaped piers— Le Havre Grand Canal
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2.1.4.4.3 Foundations

Since the existing bridge was built on shallow foundations, it seems feasible, at this point in the
development phase, to opt for a similar solution for the new bridge. The foundation footings would
be built inside sheet pile coffer-dams and would lie on the basement rock, below the modified
surface area (see Figure 15).

Figure 15 Coffer-dams
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Pier

Walkway

If the future geotechnical investigations indicate that piles are required, sheet pile coffer-dams
would also be needed to create a dry space where the connecting footings for the piles can be
poured.

The use of coffer-dams would certainly be a quite valid option. This option could, however, entail
some difficulties and disadvantages that should be noted.

In terms of construction, while it is naturally possible to drive sheet piles into fractured rock, the
type of sheet pile used can depend on penetration resistance rather than the strength of the sheet
pile wall. If necessary, various techniques, such as predrilling, can minimize this problem, and may
be necessary for the embankments required.

Dewatering the coffer-dam may also be difficult, in the case where the rock is so broken up that
water ingress is possible. In fact, water ingress in the coffer-dams posed some difficulties during
the foundation work on the existing bridge. To eliminate this problem and provide a safe work area
for personnel, leaks can be plugged with underwater concrete.
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To minimize the impact on the environment, a special solution could be used, either for all
foundation work or only for the most critical areas. This would involve the use of a box consisting of
a concrete base and sheet pile sides.

The box would be constructed on dry land. Openings — plugged temporarily — would be provided in
the base for bored piles (see Figures 16 and 17). The box would be floated into position over the
footprint of the future foundation and secured in place at a specified distance from the river bed by
tubes (not shown in the figures) lying on the bottom. The plugs would then be removed and the box
would fill with water.

Figure 16 Prefabricated coffer-dam

Figure 17 Prefabricated coffer-dam — Stage 1

Tubes for the piles would then be inserted through the openings. As the pile is bored, its tube is
driven down. When the pile boring is complete, the tube presses against a steel collar and a seal
on the bottom of the box (see Figure 18).
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Figure 18 Prefabricated coffer-dam — Stage 2

When all the piles are in place, the box can be pumped out, and the buoyant force presses the box
against the steel collars. The pile connecting footing can then be built (see Figure 19), followed by
the pier. The sheet pile walls can be removed and reused to build another box.

Figure 19 Prefabricated coffer-dam — Stage 3

This solution presupposes, however, that the water level will be at a minimum during the low water
season, depending essentially on the thickness of the footing. One possible outcome is that the
footing is visible at low water.

For piers close to the shore, where the water is too shallow to use barges, several solutions are
available, such as building jetties or a temporary bridge on piles (see Figure 20). The latter solution
has the advantage of providing a dock for the marine components of the site work.
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Figure 20 Temporary bridge on piles

2.1.45 Estimated work duration

The duration of the work depends on the type of structure and the construction method used.
Following the decision by the authorities concerned, the work duration can therefore be
determined.

However, depending on the construction method used for the deck, it is possible to estimate the
duration of the interaction between this work and the Seaway. The interaction of the work with the
Seaway may simply require that additional precautions be taken when ships are going by, but the
Seaway may also need to be closed for brief periods. These estimates are provided in Table 4.

Table 4 Duration of interaction with Seaway based on construction method and type of structure

TYPE OF STRUCTURE CONSTRUCTION METHOD FOR | DURATION OF INTERACTION WITH

Cable-stayed bridge

Steel-concrete framework

DECK
Hoisting
Hoisting

SEAWAY
7 days
2 to 4 days

Prefabricated concrete

Launching

2 days

The duration of certain activities can be estimated for each of the construction methods selected.
However, the supply of construction materials and job site organization are determining factors in
the progress of work.

2.1.4.5.1 Balanced cantilever

Cast-in-place segments

Current segments of standard dimensions and shape are almost always poured in a single phase.
As arule, a pair of current segments takes one week to build (placing concrete, shifting the mobile
crew, etc.).

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

36



2.145.2

21453

DESSAU | CIMA+

Prefabricated segments — launching gantry

At any given time, the rate of progress of a job site employing prefabricated segments can vary
widely. The average rate of progress is 6 m per day, which translates to one pair of segments per
day.

Hoisted structure

Where the centre span consists of just one section, it is possible to place it in alignment with the
piers, hoist it, and secure the connections between the centre span and the previously assembled
part of the structure in one to two days.

When hoisting in sections, the operation takes less time. For each section, generally four hours
must be allocated just for hoisting, and one to two days in total including securing to the previously
built part of the structure.

Launched bridge

Given the large number of launched bridges around the world, average construction times have
been worked out. The operations can be summarized as follows:

» assembling frame components in the assembly area: for double girders with bracing, one week
on average per section to create the two girder joints and attach the braces; with double girders
for deck parts, from 1.5 to 2 weeks for the two welded joints between the main girders and
assembling the deck parts;

» launching: one week per launch, although the launch itself takes only one day for a span of 50 to
70 m and two days to launch a bridge with three spans 100 to 150 m in length, but time must be
allowed for installing the winch, adjusting the bracket levels, intermediate jacking, etc.;

» lowering onto temporary supports: must be done in stages, alternating between the various
supports, and will of course depend on the number of supports involved and the height of the
launch supports or braces. The number of days of work can be estimated by dividing the
cumulative height to be lowered on all the support lines by 50 cm. Beforehand, the launching
equipment must be removed and replaced with supports or braces, which takes about one
additional week per support line.

When optimum speed has been achieved and not counting unforeseen elements, the rate of
launching progress is about 50 cm per minute, or 30 m per hour, although the rate at any given
time can be as high as 45 or even 60 m/h. The average rate, however, is much lower due to the
delicate work involved in positioning on a pier, the dropping of a bracket at the rear, differences in
intermediary support levels, and repositioning the cables in the system of pulleys connected to the
traction winch.
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2.1.4.5.4 Assembling by crane — steel framework

2.1.4.6

Once the section is in place below its final position, installing it doesn’t take much time: about 4
hours. Considering the various operations involved and securing the component in place, the
overall time can be estimated at one to two days.

Traffic management

The New Bridge for the St. Lawrence will be erected on the downstream (north) side of the existing
Champlain Bridge. This location was preferred due to the availability of land north of Nuns’ Island,
but in particular with a view to minimizing the adverse impact on nearby residential areas. The
alignment of the new bridge was determined with a view to preserving existing infrastructure as
much as possible. However, on Nuns'’ Island, René Lévesque Boulevard and the bike path may
need to be relocated (to a minor extent), since they are currently within the proposed alignment,
which will also require adjustments to the traffic circle. As regards the South Shore, the on-ramps
and off-ramps of the new bridge will require some improvements and adjustments to expedite
traffic flow, particularly with regard to acceleration and deceleration lanes.

The pre-feasibility study proposed the following in order to maintain traffic flow with the alignment
selected. The principal element for facilitating traffic flow stems from the fact that the existing bridge
will continue to be used essentially throughout construction of the new bridge just downstream.
Work on the approaches, however, will affect traffic. In order to complete all roadwork on the two
approaches to the new bridge simultaneously, it will be necessary to work in phases on both the
west (Nuns’ Island) and the east approaches (Brossard). Three main phases have been proposed,
as follows:

» The preparation phase is to consist of building temporary detour roads and putting in place all
elements required to maintain traffic flow (marking, work site signage and others);

» Phase 1 of the work will consist of building almost all roadways on the bridge approaches;

» Phase 2 will consist of completing work on the west approach to connect the on-ramp from
Bonaventure Expressway/Nuns’ Island to the new section of Highway 10 East. Also included in
this phase is the work on the east bridge approach for the access ramps (off-ramp for
Highway 10 East/Route 132 and on-ramp for Route 132/Highway 10 East) and on Highway
10 East. Finally, this phase will include dismantling the temporary facilities and deconstructing
the existing roadways, except those elements required in the deconstruction of the existing
Champlain Bridge.

Under this proposal, during all phases of the project, the current number of traffic lanes will be
maintained on all roads in the area. However, during the work on the approaches, the configuration
of on- and off-lanes may cause some slowing of traffic due to the slope and curve radius of
temporary ramps. It is noted that the work on the approaches will be of limited duration when
compared with the bridge project as a whole.
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Alignment with Highway 10 (Component E)

For this last segment of the corridor under study, providing a connection to the existing Highway 10
on the South Shore, the planned solution would provide for three lanes in each direction, as on the
New Bridge for the St. Lawrence, each lane being 3.7 m wide, and a 1.3 m shoulder on the left and
a 3.0 m shoulder on the right. Also, a space on the site in the middle of the highway reserved
exclusively for urban transit (LRT or dedicated bus lane) is planned to link up with existing transit
infrastructure on the South Shore, which is currently used by buses.

Since the new bridge will be erected downstream of the existing bridge, the new section of
Highway 10 will be about 60 m closer to the residential area in the northeast quadrant of the
Highway 10/132 interchange (the distance will decrease from 220 to 160 m). As for longitudinal
profile, conditions related to height clearance over the St. Lawrence Seaway require that the
structure be raised by 4 to 8 m, depending on the bridge type decided upon.

At present, there are no plans to purchase property to accommodate this solution because the
footprint falls within properties owned by either the MTQ or the City of Longueuil.

Scope of work

The proposed solution calls for the reconstruction of about 750 metres of Highway 10 to connect
with the existing highway. The main components of this work would be:

» Provision for maintaining traffic flow as required during the different phases of the project in
order to clear the work areas and allow work to proceed;

» Earthwork, including excavation and fill below the infrastructure line;

» Moving utilities (e.g., Hydro-Québec high tension lines);

» Construction of drainage systems (pipes, manholes, catch basins, sewer drains, etc.);

» Civil engineering work for lighting, signage and intelligent transportation systems (ITS) (bases
and conduit);

» Roadway construction (sub-base, base and possibly a surface concrete slab given the option
selected for the Turcot interchange and for Highway 10 on the South Shore);

» Building retaining systems (guardrails), sidewalks and curbs;

» Installing overhead and other signage;

» Installing lighting and ITS (towers, poles, changeable message signs, cameras, etc.);
» Installing noise barriers (if required);

» Landscaping (plantings, topsoil and grass seeding).

Estimated work duration

The time required for this component of the project is 6 months.

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

39



DESSAU | CIMA+

2.1.5.3 Traffic management

The issue of traffic flow maintenance in the project area was examined in the pre-feasibility study. It
can be broken down into three specific sectors, each with its own particular features, which are
taken into account when determining what temporary configurations are needed to maintain traffic
flow.

2.1.5.3.1 Section of Route 132

In this sector, the future bridge crosses over Route 132 and the service roads. This requires traffic
management procedures that involve completely closing Route 132 and/or the service roads at
night during some construction activities (installing beams, formwork and pouring concrete for the
slab). Completely closing Route 132 and/or the service roads will require establishing narrower
lanes, by-pass lanes and contraflow configurations on Route 132.

2.1.5.3.2 Access ramps for Route 132

This sector poses the greatest challenge for maintaining traffic because of the very great difference
in level between the existing and proposed profiles. For this reason, a retaining wall will have to be
built between the lanes of traffic and the work area. Also, the temporary configurations (slopes and
radii of the access ramps) may reduce user comfort and impact capacity.

2.1.5.3.3 Eastern sector — Connection to the existing A-10

This sector is different because the proposed profile lies on the existing road. Despite this, the work
can be carried out in the same phases as in the other sectors, except that there is a smaller margin
for manoeuvre because the right-of-way is narrower here. This may reduce capacity along the axis
of the highway.

216 Deconstruction of existing Champlain Bridge and Nuns’ Island Bridge (Components
F and G)

For both bridges, the proposed deconstruction method is based on the principle of sawing the
concrete spans and piers using diamond-encrusted wire cables and dismantling the entire steel
spans, and then dismantling various other elements singly. In the case of the Champlain Bridge,
the largest pieces would be transported by barge to the Seaway jetty, where the blocks would be
reduced and then taken by truck to the South Shore (see Figure 21). In the case of the Nuns’
Island Bridge, the largest pieces would be taken to Montreal, either by barge or using a launch
beam. The blocks would then be reduced and taken by truck to disposal or reclamation sites (see
Figure 23). Reclamation is always the preferred option.
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Figure 21 Transport of deconstruction items from the Champlain Bridge to the jetty
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Figure 22 Transport of deconstruction items from Nuns' Island Bridge to Montreal
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Deconstruction of Champlain Bridge

The Champlain Bridge will be deconstructed once construction of the New Bridge for the
St. Lawrence has been completed.

The structure of the Champlain Bridge can be divided into two main sections—the “steel portion”
and the “concrete portion.” The steel structure is in the major section above the Seaway and sits on
adjacent spans. The concrete structure, which was built of prefabricated, pre-stressed concrete
beams, is made up of more than 40 spans crossing the St. Lawrence River on the Montreal side
and 10 spans in the area between the Seaway and the South Shore.

The entire structure contains approximately 165,000 tonnes of concrete and 13,300 tonnes of steel
(6,500 in the structure and 6,800 in the deck.
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2.1.6.1.1 Scope of work

Table 5 shows the various activities that need to be carried out in connection with the
deconstruction of the Champlain Bridge.

Table 5 Activities involved in deconstruction of the Champlain Bridge

PORTION

Seaway

SECTION

Central suspended
span (1,050 tonnes)

Cantilevered spans
(2 x 390 tonnes)

Anchor spans
(2 x 1,280 tonnes)

ACTIVITY

» Coordinate with SLSMC to carry out these activities when there is no ice on the
Seaway and prior to the official opening (if the water level allows access).
Consideration must be given to the fact that water-based operations are
prohibited from December to July.

Install strand-jack support/lift system.

Detach span and lower it to barges (55 m x 16 m).

Transport on barges away from the navigable channel to the South-Shore basin.
Stabilize barge system using anchors or stabilizing piers.

Reopen Seaway (the following day).

Dismantle the span on the barge and load simplest elements using a LIEBHERR
LHM 600 S crane (cap. of 208 tonnes at 21 m) onto a transport barge.

» Transport by barge to site of jetty.
» Load onto trucks and transport to recycling/reclamation plant.

» Clean up in compliance with environmental restrictions (possible presence of lead
and other contaminants?).

» Successively dismantle and lower small elements using two (2) cranes.

» Transport by barge (South-Shore side) to site of jetty or by truck (Montreal side)
directly to a recycling plant.

» Unload barge (span from South Shore side) to the jetty site, load onto trucks and
take to recycling/reclamation plant.

> Clean up in compliance with environmental restrictions.

» Install support systems on ground (jetty and dike) and in the water at each end of
the spans (near piers), in compliance with restriction period on conducting work
on water and in the spawning area around the island.

» Detach the span and place on barges and on the ground (jetty and dike).
» Dismantle spans into smaller pieces.

» Transport by barge to the jetty or by ftruck (jetty) directly to a
recycling/reclamation plant.

» Unload from barge and load onto trucks.
» Transport to recycling/reclamation plant.
» Clean up in compliance with environmental restrictions.

vV v vV vV VY

1 Originally, lead paint was used to paint the Champlain Bridge structure. The structure was repainted with a zinc-
epoxy-urethane system and the orthotropic deck (built in 1992) has a zinc-based system.
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Table 5 (Cont'd) Activities involved in deconstruction of the Champlain Bridge

PORTION

River and
Lesser La
Prairie Basin

Seaway, river
and Lesser
La Prairie
Basin

SECTION

Approach spans
(4 x 520 tonnes)

Deck

40 spans of approx.
54 mon the
Montreal side and
10 spans (of £ 51 m
to £ 54 m) on the
South Shore side

Portal cap beams
(100 and 125T)

Piers

Section 6:

8 piers -
3 columns

Sections 5and 7:
50 piers in blocks

2 m high and
weighing 110 T
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ACTIVITY

Install support system in water at each end of the spans (near piers).
Detach span and place on a barge.

Dismantle spans in small pieces.

Transport by barge to jetty site.

Load onto trucks.

Truck to recycling plant and clean up in compliance with environmental
limitations.

Install launch girder (£ 120 m long) with three (3) lift systems and four (4)
diamond cable saws.

Drill 18 holes in the longitudinal saw lines (6 holes per saw cut).
Install lift system to support the sectioned portions.

Moor barge underneath the span.

Install a system to recover water resulting from sawing (sawing mud).
Saw deck longitudinally.

Saw transversally into blocks of + 60 or + 150 T.

Lower blocks in succession and place on barge; “waiting” portions of deck remain
in place supported by beams suspended from the launch girders.

Transport by barge to jetty site.

Install a system to capture water resulting from sawing operation at base of pier.
Moor a transport barge and floating crane.

Install lift device to support the sawn portion.

Saw near extremities of the pier.

Lift and place blocks onto barge for transport to jetty site.
Over-water sawing.

Moor transport barge.

Install sawing apparatus.

Moor floating crane.

Partial sawing prior to installation of lift equipment.

Anchor crane lift equipment to support sawn portions.

Transversally cut portal cap beam near extremities of pier.

Lift and place blocks on barge.

Install sawing apparatus for next section.

Etc. (repeat sequence).

Dismantle system for capturing water resulting from sawing process.
Below-water sawing.

Install equipment for sawing below water level.

Install underwater system for suctioning water produced during sawing process
and nets (screens) to confine suspended particles.

Lift blocks and place on barge for transport to jetty site.
Etc. (repeat sequence).
Saw down to within 300 mm above base of pier.
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Deconstruction of the piers will be carried out toward the end of the recommended deconstruction
period. The bases of the piers could be left in place in order to avoid disturbing the river bottom and
to allow for the establishment of potential fish habitats, provided this practice would not entail any
dangers to navigation or have any negative or undesirable impact on the ice process, visual
aspects, ownership rights, etc. All of these aspects will have to be assessed before any final
decision is made. Further, the work will have to be authorized in advance by the appropriate
officials. From a financial standpoint, the complete deconstruction of the bases would represent
additional costs of approximately $20 million.

In addition, it must be remembered that the blocks taken from the deck or the piers will have to be
sawn, once they arrive at the jobsite. This work involves:

» Unloading onto the jetty on the sawing lines;
» Sawing into truck-transportable pieces (£ 20 T);

» Transportation to a crushing plant for re-use as backfill, subject to environmental classification.

The duration of the operations to deconstruct the spans resulting from limitations on work in the
water and a suspension of deconstruction operations in the winter have led to consideration of two
areas where the work could possibly be done in parallel. This work would begin in parallel with the
work to deconstruct the steel spans, or immediately after removal of the orthotropic deck, which is
part of steel component D2.

2.1.6.1.2 Estimated work duration

It is estimated that the work to deconstruct the Champlain Bridge will take three years. This
estimate takes the winter period (December-March) into account.

2.1.6.2  Deconstruction of Nuns' Island Bridge

Deconstruction of the Nuns’ Island Bridge will occur after a temporary causeway has been built
downstream of the existing bridge. The construction, operation and dismantling of this causeway
will be analyzed under a separate environmental assessment for which JCCBI will be responsible.
The new Nuns’ Island Bridge will be built along the same axis as the existing bridge using pre-
stressed pre-fabricated concrete beams. It will be made up of twelve 39-metre spans, and include
11 beams mounted on a 165-mm slab.

There are approximately 16,500 tonnes of concrete decking to be deconstructed, approximately
18,000 tonnes of concrete in the piers and 16,200 tonnes of concrete in the bases.
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Scope of work

One method often used in deconstructing bridges involves deconstruction from barges. For
example, the concrete elements are cut up using hydraulic shears and are then taken by barge to
shore. While the height of the piers above the water level lends itself to this type of deconstruction,
it is not certain that this method can be used because the draught is rather shallow. In order to use
this method, the bathymetry and the water-level fluctuations will need to be carefully studied to
ensure that the water depth is sufficient for the barges throughout the deconstruction operations.

If barge-based deconstruction is eliminated as an option, the same method that was proposed for
the deconstruction of sections 5 and 7 of the Champlain Bridge could be used, because these two
sections, like the Nuns’ Island Bridge, are made of prefabricated beams that are simply supported.
The spans on the Nuns’ Island Bridge are shorter than those on the Champlain Bridge and so the
same type of equipment can be used for both the deck and the piers.

Estimated work duration

Deconstruction of the Nuns’ Island Bridge is estimated to take five months.

Pre-construction work: set-up of jobsites

Regardless of the solution that is ultimately chosen, a project of the scope of the New Bridge for
the St. Lawrence will require the establishment of a very large jobsite, which must be carefully
planned out in advance. A map of the areas where the private partner can potentially set up shop
will need to be determined, as will a listing of the various available river access locations. There is
no doubt that a portion of the jobsite will have to be supplied via the river, but it is important to state
that the scope of this project will amply justify investments on the part of the private partner. For
example, it is natural that a new jetty will need to be built.

When the contractor is working in close proximity to the riverbanks, it is quite likely that it will need
to use temporary bridges or causeways. Approvals will be required for all temporary work, and the
locations of these sites will need to be submitted for approval, as will their detailed plans. The
private partner will need to pay special attention to the operations of pleasure craft, both motorized
and non-motorized, pedestrian pathways and bike trails.

Areas with a potential for the installation of jobsite facilities have been identified for this contract by
the Dessau-Cima joint venture. One possibility is to allow the private partner to locate its jobsite on
the extension of the planned bridge, on Nuns’ Island. To allow this to happen, the roadway will
have to be realigned, and it is possible that the area currently occupied by the former Champlain
Bridge tollbooth will have to be completely modified, or even deconstructed, in order to allow traffic
to pass. This area will be especially important if the new bridge is launched. The space between
the boom and the existing Champlain Bridge could also serve as a jobsite (see Figure 23).
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Figure 23 Jobsite location — Nuns' Island

Preferred jobsite

location
(needed for launching) Former tollbooth

Preferred location for
jobsite faciliies

For the Seaway span, a jobsite could be set up on the dike (see Figure 24).

Figure 24 Jobsite location — Dike

Champlain bridge
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. jobsite location o
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Finally, for the spans of the La Prairie Lesser Basin, space is required in the extended part of the
new bridge, as shown in Figure 25. This area is important if the bridge is to be launched. The area
in between the ramps could also be used for various site facilities.

Figure 25 Jobsite — South Shore

)t | ¥

Preferred o . .
jobsite location Champlain bridge
New bridge z

Regarding the construction of the new Nuns’ Island Bridge there are two possible options upstream
from the existing bridge, one on Nuns’ Island and the other on the Island of Montreal (see

Figure 26). The space available on Nuns’ Island may not be large enough and using it would
require closing the bike path. On the Montreal side, an area owned by the federal government and
identified as contaminated would be suitable for setting up a jobsite.
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Figure 26 Jobsite — Montreal and Nuns'’ Island

Post-construction work

Once construction has been completed (in full or a major section), the jobsite facilities will have to
be dismantled. Areas used by the private partner for its jobsite (pre-fabrication area, launch area,
etc.), must be returned to their original or equivalent condition, based on requirements set out by

the property owners or contained in performance specifications.

Operation of new infrastructure

During the operational phase, monitoring of the structures’ conditions (inspections) will be required
in order to ensure user safety throughout the useful lifespan of the bridge and to appropriately plan
for maintenance activities that could have an impact on commercial ship traffic whenever the
maintenance work is required in the St. Lawrence Seaway section.

Inspection

Inspections will be required at regular pre-defined intervals specified by the operating authorities.
As a general rule, there are two inspection levels: general inspections and detailed inspections.
General inspections are carried out annually, while detailed inspections are done every four (4) to
five (5) years. These inspections make it possible to monitor any changes in the structure and to
plan maintenance.

Provision must also be made for underwater inspections, in particular to ensure that there are no
problems involving underwashing.
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Maintenance

Throughout their useful lifespans, structures require maintenance, which can be subdivided into
two categories: routine maintenance and heavy maintenance.

Routine maintenance encompasses the routine activities that are carried out at regular intervals on
structures, for example:

» Replacement of bearings;

» Replacement of expansion joints;

» Painting.

Bearing replacement requires a perimeter of approximately 5 m around the piers. None of this
maintenance activity must encroach upon the Seaway clearances.

Heavy maintenance includes repairs, the scope of which require more in-depth investigation and
are more difficult to perform:

» Replacement of the slab;
» Replacement of the stay cables;

» Repairs to the concrete.

Repairs to the concrete and painting should not encroach on the Seaway clearances, and
replacement of the slab could impact seaway traffic, depending on the method used for the deck.

It is important to note here that a structural design that includes, from the outset, studies on the
problems associated with maintenance could greatly simplify future operations, or at least reduce
their frequency and the impact on users. For example, efforts need to be made to minimize the
number of expansion joints included in the design. In so doing, the number of locations where
interventions are required is reduced. In addition, by minimizing the number of joints, damage
caused to the foundation units by possible waterproofing-related problems will be reduced.

Numerous maintenance operations, such as replacement of the joints or the asphalt, will require
traffic on the structures to be interrupted. If the bridge has two separate decks, all traffic could be
rerouted to the other deck while maintenance work is being done.

Summary of activities

Table 6 shows all activities that are required as part of the various works. These activities have
been grouped into project components, as described in the previous sections.
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2.2
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IMPLEMENTATION PHASES AND COMPLETION TIMETABLE

The total estimated time required to build the New Bridge for the St. Lawrence is 5 years.
Deconstruction of the existing bridge is estimated to take 3 years.

These estimates must take into account the following periods, when restrictions will be in place:

» Restriction on in-water work;
» Restriction on work on Seaway;

» Suspension of certain work during the winter period.

DESCRIPTION AND ANALYSIS OF ALTERNATE SOLUTIONS CONSIDERED

Maintain the existing bridge

The pre-feasibility report contains expert findings which show that ever-increasing maintenance
costs would be required to extend the useful life of the existing Champlain Bridge; this would not
raise the level of its seismic performance or rehabilitate the deck.

Based on the information reported in this study, a seismic analysis shows a substantial lack of
resistance, even without taking into account the degree of pier deterioration. Further, the concrete
superstructure of the existing Champlain Bridge, which accounts for 80% of the total length of the
bridge, is configured in such a way that rehabilitating the deck, which is deemed critically
necessary after so many years of service, would involve a complete reconstruction of all the spans.
Add to this the fact that, according to the consultant’s report, the original concrete is contaminated
with chloride ions, which promote corrosion in the reinforcing steel and the prestressing steel.

The current level of bridge deterioration, maintenance work that will require ever-increasing
amounts of money, and the technical challenges encountered all mean that maintaining the
existing bridge is not one of the options chosen by TC.
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Table 6 Activities planned for the project

PROJECT COMPONENTS PROJECT COMPONENTS 7 |

Component F: Demolition of the Champlain and

Component D: New bridge over the St. Lawrence Nuns' Island bridges

Component A -Reconstruction Component B: New | Component C: Work on Nuns’ | Component E: Alignment | Components D 1 a and ‘ ‘ Demolition of the river | Pre-construction | Post-construction
and expansion of Highway 15 Nuns’ Island bridge Island with Highway 10 a?]:d ?Egnpnégg éi;z sril\r:edre Component D2: Seaway SZZTvgytgggc?it) t:g) Zi%rgir:sd(?ﬁgt;\i?:s work work
Laprairie Island bridge
» Increase the number of lanes
from two to three traffic lanes in
each direction » Connection of the new St.
» Standardization of the lane width . » Standardization of the lane ngrence bridge to _ . Demolition of the _
to 3.7 m, shoulders of .3 mon  |» Construction and . Highway 10 Construction of the bridge . . o . : Preparation of )
o . width to 3.7 m, shoulders of - Construction of the bridge | Champlain bridge (after | Demolition of the Nuns Restoration of work
Objectives the left and 2.0 m on the right development of the new » Standardization of the lane | segment (30 spans — . . areas to set up
\ ; ) . 1.3 monthe leftand 2.0 mon . segment (3 spans - 420 m) | construction of the Island bridge : areas
» Reconfiguration of the Atwater Nuns' Island bridge the riaht width to 3.7 m, shoulders |2 370 m) NSLB) work sites
interchange into a “diamond” g of 1.3 m on the left and
interchange and the Wellington 2.0 mon the right
Street and A-10 East/Downtown
interchange
» Traffic flow control according to
work phase
» Demolition of existing works
(bridges, retaining walls, etc.)
» Construction of temporary works
such as temporary retaining walls
g E?rgzttrrtccttlsg%ﬁgdg: and » Traffic flow control according to work phase
retaining walls) g » Earthworks, which include excavation and backfilling under
. . , , the infrastructure » Dismantling of deck
g ai?jrtk?:é?(:‘ﬁﬁr:g(jUdlng excavation (> ;ﬂ?]zt;’igt:;” of the » Relocation of municipal (waterworks and sewer) and public spans » Removal of deck » Organization and
Rdostnaimunpd |+ Contnaioncve || SESCESL MO e contneton ot unsions
(waterworks and sewer) and bridge piers g e ge Sy components » Construction of the bridge piers gep ysawing | p y sawing . . .
Work public services » Construction of the > Civil engineering work for lighting, traffic lights, signalization | Construction of the deck over the water and in water and in the water > Construction of a | Dismantling of the
» Construction of the drainage deck . é%i;;ﬁéﬁ:ﬁ%? ﬁ]ldrgggsvlgtS) » Installation of the lighting, traffic lights and ITS . aﬁzr\:\;atgrrtation of the g H:tr; Sr%?%?]t'ggrogéh?hen . g%%kstruction ofa work site
system'’s components > Installation of the R ion of retaining d V. drails). sidewalks and equipment p Lonb K g I" brid
» Civil enaineeri  for liahti liahting. traffic liaht Construction of retaining devices (guardrails), sidewalks an material on barges, on trucks to recycling temporary bridge
' engineering work for lignting, | ighting, traffic ights curbs then on trucks to plants or causeway
Egggshgwj’cﬂggs:g tionand ITS | and ITS equipment » Installation of portal frames for overhead signs and road signs recycling plants
. » Installation of the lighting, traffic lights and ITS equipment
» Construction of the roadway > Landscanin
» Construction of retaining devices ping
(guardrails), sidewalks and curbs
» Installation of road signs and
portal frames for overhead signs
» Installation of the lighting, traffic
lights and ITS equipment
» Landscaping
Period/ length 8 years (phase 1. 18 months/ 4 years 8 months 6 months Varies according to the bridge options chosen 3 years
phase 2 and 3: 18 months)
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Tunnel solutions

Replacing the Champlain Bridge with a tunnel infrastructure has been analyzed by a number of
experts. Two types of solution were examined from technical, environmental and financial
standpoints, and from the standpoint of the transportation of dangerous goods (TDG).

Solutions involving bored tunnels are technically possible, but involve a certain number of major
disadvantages, specifically the connections to various highway axes, on both the right and left
banks, as well as serving Nuns’ Island with a direct highway connection from the right bank of the
St. Lawrence. Dealing with these situations would involve acquiring and demolishing numerous
buildings, which could have a severe impact on the duration and costs of building a tunnel. This is
in addition to the fact that the length of the construction for this type of solution is greater and the
cost of construction is much higher than those of sub-river tunnels.

Solutions involving sub-river tunnels can be achieved, but crossing the Seaway remains complex.
This would have to be done in three winter periods in order to avoid hindering navigation. In
addition, the construction of a sub-river tunnel would impact the fish habitat and, depending on the
construction method chosen, would result in the complete or partial loss of a spawning area of one
vulnerable species on Nuns’ Island (+1 ha).

The TDG issue was also examined in conjunction with the tunnel solution, given the dangers
relating to this activity, that is, primarily, explosions, toxic clouds, fire and water and soil
contamination. If these events were to occur inside a tunnel, they would likely result in serious
consequences that would be difficult to manage, given the confined space that a tunnel constitutes.
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SCOPE OF THE ENVIRONMENTAL ASSESSMENT

SCOPE OF THE PROJECT

Since the prefeasibility study completed in 2011 showed how diverse the options are for
construction of the New Bridge for the St. Lawrence, TC decided to opt for an objective-based
approach for the environmental assessment.

Under this approach, the current impact study presents a series of potential construction activities.
No preferred construction scenario has been chosen, so as not to favour one approach over
another during the tender process. Instead, the project description in the previous section presents
a set of potential construction activities that the potential service providers who will be invited to bid
on the project will combine to draft a preferred scenario.

This approach will lead to the establishment of mitigation measures that will in turn become
environmental objectives to be achieved at later stages of development of the New Bridge for the
St. Lawrence concept. This type of approach therefore makes it possible to consider environmental
concerns before the project design is finalized and thus better integrate them into the
environmental components of the project area.

As defined in Transport Canada’s Final Environmental Assessment Guidelines for the New Bridge
for the St. Lawrence (2012b), the final plans and specifications for the New Bridge for the

St. Lawrence will be prepared after the contract is awarded. The environmental assessment will
assess the project in its most advanced concept stage. Thus the project environmental assessment
will be based on the concept plans from the pre-feasibility studies ordered by the JCCBI and
presented in the previous section.

Note that the mitigation measures identified in the EA process will be incorporated into the final
plans and specifications.

Preconstruction phase

The preconstruction phase includes all preparatory activities required before the construction work
itself is initiated. These activities include the following, without necessarily being limited thereto:

» Establish temporary access roads;

» Prepare work areas and material storage sites;

» Establish proper signage to protect workers and users of the Champlain Bridge and the
associated highway network;

» Marshall work crews, equipment and material;
» Construct the temporary structures required to facilitate the work;

» Move or protect public utility and other infrastructures that may be affected by the work.
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31.2

3.1.2.1

3.1.2.2

3.1.2.3

3.1.2.4

3.1.25

Project execution phase

The New Bridge for the St. Lawrence construction project is divided into seven major components
as illustrated in Figure 3 at the beginning of Section 2. The following sections briefly present these
components, which were introduced in more detail in Section 2.0.

Component A: Reconstruction and widening of Highway 15

The federal section of Highway 15 (i.e. the section between Nuns’ Island Bridge and the Atwater
Avenue off-ramps) will be rebuilt and widened. There are plans to add a third lane in each direction,
so that there will be three continuous lanes between the Turcot Interchange and the New Bridge for
the St. Lawrence. There will also have to be work carried out on several on-ramps in the Atwater
Avenue and Nuns’ Island areas.

Component B: New Nuns’ Island Bridge

After a temporary causeway is installed, the bridge connecting Nuns’ Island to the Island of
Montreal will be replaced.

Component C: Work on Nuns’ Island

On Nuns' Island, the work will consist of doing alterations to Highway 10, the on-ramps to the New
Bridge for the St. Lawrence and to the Nuns’ Island Bridge, as well as to certain local roads. The
on-ramps located at the entry and exit points to Nuns’ Island will also have to be realigned with the
new bridge. Additional work could be required to facilitate the movement of public transit.

Component D: New Bridge for the St. Lawrence

The new bridge will span the St. Lawrence downstream from the Champlain Bridge. This bridge,
which will be built over the St. Lawrence River and the St. Lawrence Seaway, will be built starting
from Nuns’ Island in the borough of Verdun in Montreal, and extending over to the City of Brossard
on the South Shore. According to the Pre-feasibility Study Concerning the Replacement of the
Existing Champlain Bridge (JCCBI, 2011), the best configuration would comprise three lanes in
each direction, plus a fourth lane in each direction reserved for public transit. The bridge includes
three components:

» Component D1a: spans the St. Lawrence River between Nuns’ Island and the Seaway;
» Component D2: spans the Seaway; and

» Component D1b: spans the Small La Prairie Basin between the Seaway and the Brossard shore.

Component E: Alignment with Highway 10

Highway 10 will have to be realigned so that it connects to the new bridge. The access ramps to
the South Shore will also have to be slightly reconfigured to connect with Highway 10.
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Component F: Deconstruction of the existing Champlain Bridge

The deconstruction of the Champlain Bridge will take place after the construction of the New Bridge
for the St. Lawrence.

Component G: Deconstruction of the Nuns’ Island Bridge

After the temporary bridge is built, the existing Nuns' Island Bridge will be deconstructed to make
way for reconstruction in the same right-of-way.

Post-construction phase

The post-construction phase includes various activities associated with demobilizing crews and
material. These activities include the following, without necessarily being limited thereto:
» Deconstruct the current bridge;

» Dismantle temporary facilities (access roads, storage areas, maintenance and supply areas,
trailers, etc.);

» Site restoration (levelling, replanting, removal of final debris, etc.).

Operations phase

Anticipated activities in the operations phase are associated with traffic control and maintenance
operations. These activities include the following, without necessarily being limited thereto:

» Monitor the flow of traffic to ensure the safety of users;

» Maintain the structure, traffic lanes and operations buildings;

» Snow and ice removal.

Decommissioning phase

Although the infrastructures will be designed to last at least 125 years, at some point they will have
to be replaced. The decommissioning phase activities are the same as those listed for the post-
construction phase, although they are not necessarily limited to this list.

FACTORS TO BE CONSIDERED

Subsection 16(1) of the Canadian Environmental Assessment Act specifies the factors that must be
considered in a “screening-type” environmental assessment:

16(1) Every screening [...] shall include a consideration of the following factors:

a) the environmental effects of the project, including the environmental effects of malfunctions or
accidents that may occur in connection with the project and any cumulative environmental
effects that are likely to result from the project in combination with other projects or activities
that have been or will be carried out;
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b) the significance of the effects referred to in paragraph (a);
c¢) comments from the public that are received in accordance with this act and the regulations;

d) measures that are technically and economically feasible and that would mitigate any
significant adverse environmental effects of the project; and

e) any other matter relevant to the screening [...] that the responsible authority [...] may require
to be considered.

In addition, certain project alternatives will be discussed.

It should be noted that the terms “environment” and “environmental effect” are defined in
subsection 2(1) of the Canadian Environmental Assessment Act:

“Environment”:

means the components of the Earth, and includes:

a) land, water and air, including all layers of the atmosphere;

b) all organic and inorganic matter and living organisms; and

¢) the interacting natural systems that include components referred to in paragraphs (a) and (b).
“Environmental effect” (adapted from the full text of the Act):

In respect of a project, “environmental effect” means any change that the project may cause in
the environment, including any change it may cause to a listed wildlife species, its critical habitat
or the residences of individuals of that species, as those terms are defined in subsection 2(1) of
the Species at Risk Act; any effect of any change referred to health and socio-economic
conditions, physical and cultural heritage, the current use of lands and resources for traditional
purposes by aboriginal persons, or any structure, site or thing that is of historical, archaeological,
paleontological or architectural significance, or any change to the project that may be caused by
the environment.

Lastly, appropriate directives under Quebec’s Environment Quality Act will also be taken into
account in this environmental assessment that is those:
» For carrying out an environmental impact study for a highway project (September 2010), and;

» For carrying out an environmental impact study for a project involving dredging, digging or fill in a
hydrous environment (November 2011).

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

58



DESSAU| CIMA+

3.3 SCOPE OF FACTORS TO BE CONSIDERED

3.31 Valued environmental components

Delivering the project will have an impact on environmental components. The environmental
assessment will have to demonstrate what impact the project will have on these components.

Special attention will be focused on components called “valued environmental components”
(VECs), which are selected on the basis of their legal, scientific, cultural, social, economic or
aesthetic value. The tentative list of the valued environmental components selected for this project
is shown in Table 7.

The consultation that the federal authorities will conduct with interested parties and the public
during the environmental assessment could result in the addition of other environmental
components.

Table 7 Tentative list of valued environmental components selected for this project

ENVIRONMENT VALUED ENVIRONMENTAL COMPONENTS

Physical environment Water quality/hydrology; and
Soil and sediment quality.
Biological environment Fish and fish habitat;
Migratory birds and their habitats (protected areas);
Precarious plant, wildlife and aquatic species; and
Herpetofauna.
Human environment Navigation;
Physical and cultural heritage resources;
Quality of life;
Aesthetic and visual aspects;
Sound environment; and
Air quality.

Note that the component “Quality of life” will be approached through other valued environmental
components relating to biodiversity and to elements that support it, such as “Water quality” or “Fish
and fish habitat”, as well as to human activities such as “Navigation” or nuisance factors that may
be associated with the sound environment, for example.

332 Effect of the environment on the project

The assessment must take into account how the environment could adversely affect the project: for
example, from seismic events or severe weather, including occurrences of extreme ice jam and
high water level events. The assessment should also consider any potential effect of climate

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

59



DESSAU | CIMA+

333

334

change? on the project, such as an assessment of whether the project is designed to endure
changes in climate conditions during its life span.

This part of the assessment must be done step by step, rather like the assessment of project
effects. The possible major interactions between potential natural hazards and the project will be
first identified, followed by an assessment of the effects of those interactions, mitigation measures,
if required, and the significance of any remaining likely adverse environmental effects.

The emphasis in this section is on environmental conditions that are reasonably plausible, but
should not be limited to events that occur on a regular b.

Assessment of accidents and malfunctions

The environmental assessment will examine the malfunctions and accidents that might occur, so
that relevant environmental effects are taken into account in the assessment. The information
provided will include a description of:

» specific malfunctions and accidents that have a reasonable probability of occurring during the
various phases of the project, including an explanation of how these occurrences were identified
for purposes of this environmental assessment;

» the source, quantity, mechanism, flow, form and characteristics of contaminants and other
materials (physical and chemical) that risk being released into the surrounding environment
should any malfunctions or accidents occur; and

» all emergency plans or cleaning or restoration activities in the surrounding environment that
could be required in the case of malfunctions or accidents, or immediately after them.

Special attention must be paid to vulnerable components of the environment that could be affected
by an accident or a malfunction and could have more serious consequences (for example,
proximity to communities, natural sites of special value).

Temporal boundaries

The temporal boundaries of this assessment establish the period of time during which the negative
environmental effects of the project will be taken into consideration.

The temporal boundaries of the project components must include the construction, operation and
maintenance of the New Bridge for the Saint Lawrence and the new Nuns’ Island Bridge, and the
decommissioning of the existing Champlain Bridge and the Nuns’ Island Bridge as well as site
restoration.

For example, would roadway drainage structures be able to safely accommodate the modest increase in the
frequency and intensity of precipitation extremes and associated flood flows expected to occur in the future
(based on climate change predictions), compared with those provided for under current drainage design
standards?
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Spatial boundaries

The spatial boundaries that will be established for the environmental assessment include
geographical areas where it would be reasonable to foresee that the project would have an impact
on the environment, or that might be relevant to assessing cumulative environmental effects. These
directions resulted in defining a study area with specific boundaries described in Section 1.3 and
illustrated in Figure 2, and confirmed that the intervention zone (the space where the work itself will
be carried out) corresponds basically to the footprint of the existing Champlain and Nuns’ Island
Bridges combined with that intended for the New Bridge for the St. Lawrence.

Study of likely cumulative effects

Cumulative effects are residual effects of the project on the environment (i.e. which persist even
after mitigation measures have been put in place) combined with the cumulative effects of past,
present and future projects or activities. They may also result from a combination of various effects
of the project on the same environmental component. Therefore, the following will be considered:
both the impact of the project and that of other projects and activities that have already been
completed or will be, and whose effect will be added to the impact of the project (at the same time
and the same location).

All reasonably foreseeable projects will be considered, especially those that contribute to the
cumulative effects on the valued ecosystem components, particularly water quality, vegetation,
wildlife habitat, air quality and sound environment, because these are the environmental factors
that are most often subject to the impact of multiple projects or cumulative effects.

The consideration of cumulative effects on the environment will be based on the reference guide
entitled Cumulative Effects Assessment Practitioners’ Guide (Canadian Environmental Assessment
Agency, 1999) available on the following Web site:
http://www.ceaa.gc.ca/default.asp?lang=en&n=43952694-1
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DESCRIPTION OF ENVIRONMENT AND VALUED
ENVIRONMENTAL COMPONENTS (VECs)

PHYSICAL ENVIRONMENT

Meteorological

Four Environment Canada weather stations are located around the study area. The closest one is
the Montreal-McGill station, 5.2 km northwest of the area. The farthest station is the
Montreal/Pierre-Elliot-Trudeau International Airport station, located 16.8 km west of the area.
Between these two extreme distances is the Montreal-Lafontaine station, 5.7 km north-northwest of
the area, and the Montreal-St-Hubert station, 10.6 km from the area on the other side of the

St. Lawrence River. While the climate data collected by the Montreal-McGill station may be
considered representative of the conditions in the study area, the data from the four stations were
compared to determine whether they were actually uniform over a larger area. As the climate data
in Table 8 show relative similarity between the four stations, the climate data for the study area are
considered similar to those shown here. All the climate data are determined based on the most
recent monthly climate normals in the National Climate Archive of Canada as published by
Environment Canada (2012). They represent the period 1971-2000. Monthly climate normals
based on data from the last decade are not available. However, although some changes have been
observed in the occurrence and intensity of certain climate events during the last decade, and this
can have an influence on those climate normals, the difference between the climate normals for the
period 1971-2010 and the known normals for 1971-2000 should not be very significant because the
data from the first 30 years would be common to both groups of statistics. For that reason, the data
on which the monthly climate normals for the period 1971-2000 are based are considered as
representative for purposes of describing the physical environment for this environmental
assessment.

Temperature

Average temperature

The annual average daily temperature, calculated from the monthly averages recorded at the
Montreal-McGill station, is 7.4°C, with an annual average daily maximum of 11.1°C and an annual
average daily minimum of 3.6°C. Annual precipitation was just over 1,000 mm.
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Table 8 Annual climate data for weather stations around the study area

MCGILL

MONTREAL-
MONTREAL- MONTREAL- PIERRE- MONTREAL-

LAFONTAINE ELLIOTT- SAINT-HUBERT

TRUDEAU

Annual avg. temperature 74°C 7.3°C 6.2°C 5.8°C
Annual maximum temperature 11.1°C 11.3°C 11.1°C 11.1°C
Annual minimum temperature 3.6°C 3.3°C 1.4°C 0.5°C
Annual number of days with Tmin <20°C 77 8.9 16.9 215
é;(r;ugl number of days with Tmax 112 114.0 127 137
Annual total precipitation 1,062.5 mm 1,053.4 mm 978.9 mm 1,046.2 mm
Hourly avg. wind speed 11.5 km/h NA 14.3 km/h 15.6 km/h
Prevailing wind direction Southwest NA Southwest Southwest

Table 9 shows the daily temperatures at the Montreal-McGill weather station. The coldest period is
December to February, with an average temperature over these three months of -7.2°C. The
average minimum temperature over these three months is -10.6°C and a minimum in January
(-12.4°C). The average maximum temperature over the three months is 3.8°C. As for the warmest
period, it occurred from June to August, with an average temperature for these three months of
20.8°C. The average minimum temperature over the three summer months is 16.5°C, while the
average maximum is 25.0°C. The average temperature is at its maximum in July (26.6°C). Figure
27 shows these temperature variations in graphic form, as recorded at the Montreal-McGill weather
station.

Table 9 Daily average, maximum and minimum temperatures at Montreal-McGill station

JAN FEB MAR APR MAY | JUN | JUL SEP OCT NOV | DEC | YEAR
Dalymax.°C) 54 37 24 11 19 237 266 248 194 123 51 23 11

Dallymin.(°C) 124 106 -48 29 10 149 179 167 119 59 02 89 36
(Doac';y avg. emp. g9 72 42 7 145 193 223 208 157 92 25 56 T4
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Figure 27 Daily average, maximum and minimum temperatures at Montreal-McGill station
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4.1.1.1.2 Temperature changes

Temperatures at Montreal Airport (PET-A) were analyzed over the period 2002 to 2012. figure 28
and figure 29 show how the average temperature changed and how it differed from the curves
including the standard deviation calculated from the available data.
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Figure 28 Changes in average temperature at Montreal, 2002-2012 (P.E. Trudeau Airport)
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Figure 29 Confidence interval of annual average temperature at Montreal PET-A (average +/- standard deviation)
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From these figures it can be seen that the average temperature at Montreal rose by an average of
about 1.5°C over the decade shown. It is noted, however, that since the data available for 2012

cover only the period from January 1 to August 31, the analysis may be skewed somewhat;

10 years is a very short period on which to base this kind of trend analysis.
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4.1.1.2 Precipitation

With regard to precipitation, including both snow and rain, the annual total is just over 1,060 mm,
with the minimums in January and February (73.6 and 70.9 mm, respectively, and mainly as snow);
and the maximums in July and August (106.2 and 100.6 mm, respectively, and solely as rain).
From 1971 to 2000, on average the month of December had the most snow (57.8 cm). Figre 30
shows how precipitation levels have changed as recorded at Montreal-McGill station. Figure 31
shows the trend in precipitation over the last 10 full years (2002-2011) at Montreal PET Airport.
Year-to-year changes can be relatively significant, notably in terms of snowfall (in 2008 there was
almost three times as much snow as in 2006). However, total precipitation showed an upward trend
during this period. Figure 32 shows the daily extremes of precipitation as rain and snow over the
same period, as well as the average snowfall. From 1971 to 2000, July had both the most rain on
average and the daily rainfall extremes (102.2 mm).

Figure 30 Average precipitation as rain or snow at Montreal-McGill station, 1971-2000
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Figure 31 Trend in precipitation over last 10 years (2002-2011) at Montreal PET Airport
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Figure 32 Daily precipitation extremes and snowfall at Montreal-McGill station, 1971-2000
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4.1.1.3 Wind

Wind data have been recorded at Montreal Airport (Pierre-Elliot-Trudeau-A, or PET-A) since 1953.
This station is located about 17 km west of Champlain Bridge, which makes it a valid source for the
Champlain Bridge site.

A first series of wind data from the period 1953-2002 was analyzed to get an idea of the general
wind pattern. Then the data series from January 2002 to August 2012 was analyzed in greater
detail to represent the current conditions. Finally, a third analysis was done to determine the
distribution of winds over the course of a year using the monthly climate normals from 1971 to
2000.

4.1.1.3.1 1953-2002 period

Figure 33 and 34 show the wind rose for the full year and for the summer period of May 1 to
October 31. The dominance of the west-southwest wind can be seen in the wind rose. The two
next most prevailing wind directions are west and northeast, in that order.
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Figure 33 Wind rose from Montreal PET Airport, 1953 to 2002 — Full year
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Figure 34 Wind rose from Montreal PET Airport, 1953 to 2002 — May 1 to Oct. 31
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4.1.1.3.2 2002-2012 period

The more recent period was then examined in greater detail to identify the recent trends in the
regional weather. Specific analyses were done on the period from January 1, 2002 to August 31,
2012.

Figure 35 shows the change in the annual average wind speed for the period 2002-2012. There is
a relatively significant and constant decrease (2 km/h or 13%) in this average speed over the
decade considered.
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Figure 35 Annual average wind speed at Montreal PET-A station — From 2002 to 2012
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The stronger winds recorded over this decade were then analyzed specifically. Figure 36 shows
the frequency of exceedence of a given wind speed based on the information collected between
2002 and 2012. The following figure records high-wind events occurring at given intervals. For
example, the wind speed that is exceeded for one hour every 10 years is 83 km/h, whereas the
wind speed of 69 km/h would be exceeded once a year (on average).
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Figure 36 Frequency of exceedence of high wind speeds, Montreal PET-A — 2002-2012 database
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The graph in Figure 37 illustrates the directions of these strong winds (same abscissa scale as the
preceding figure). Wind directions are indicated in tenths of a degree (unit used by Environment
Canada). This figure clearly shows that the winds in the arc from west-southwest (225°) to west
(270°) were dominant, followed by the northeast winds (45°).
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Figure 37 Direction of strongest winds, Montreal PET-A - 2002-2012
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4.1.1.3.3 Monthly breakdown of wind speeds

The monthly climate normals from 1971 to 2000 (Figure 38) revealed that, for the three weather
stations considered, wind speeds are highest during the months of November to March, then
diminish to the lowest levels in July and August.
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Figure 38 Wind speeds at Montreal-McGill, Montreal-International and Montreal-St-Hubert stations
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Visibility
There may be some concerns about using the data from Montreal Airport to assess visibility in the

area under study, since even where the term “fog” appears, the visibility distance recorded in the
Environment Canada database is almost never less than 1 kilometre.

In terms of navigation, which is the activity most affected by visibility in the study area, visibility of
1 km is fairly reasonable, especially with the navigational aids available to vessels (GPS and radar
in particular). Navigation problems are more serious when visibility is less than the length of the
vessel (around 200 m in this case), although the database from the airport cannot be used to
identify such cases. But as Figure 39 illustrates, visibility is very rarely less than 1 km. Over the
period 1971-2000, visibility was less than 1 km for under 1% of the hours of the year, with slightly
more hours (1.3%) during the months of December, January, February and March. Given this very
low frequency, there is no need to further refine the data for visibilities of less than 1 km.
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Figure 39 Distribution of hours with visibility as indicated at Montreal International Airport — 1971-2000
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41.2 Topography

The surface of the land adjacent to Champlain Bridge is relatively flat, be it in the Montreal sector,
on Nuns’ Island or on the South Shore. According to the topographical information on the maps
distributed by the Ministére des Ressources naturelles du Québec (MRN) (Quebec Ministry of
Natural Resources) numbers 31H05-200-202 (LaSalle) and 31H06-200-201 (Saint-Hubert), the
average elevation above sea level of the land adjacent to Champlain Bridge is approximately 16 m
on Montreal Island, 14 m on Nuns’ Island and 15 m on the South Shore. The maximum elevation,
i.e., just over 19 m, is found on Montreal Island on the vacant land bordered by the access ramp
from Champlain Bridge to Bonaventure Expressway (photo below).

Given the average level of the St. Lawrence at Champlain Bridge (about 10 m above mean sea
level), the maximum difference in elevation of 9 m above the river surface is located on Montreal
Island.
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Figure 40 Maximum elevation — Access ramp from Champlain Bridge to Bonaventure Expressway
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413 Soil stratigraphy and quality
4.1.3.1 Regional geological setting

4.1.3.1.1 Basement rock

The geology of the basement rock in the area of the Champlain Bridge right-of-way is identified as
Utica black shale dating from the middle Ordovician epoch. Utica shale is found on Montreal Island,
Nuns’ Island and on the South Shore at Brossard (Clark, 1972; Globensky, 1985). The estimated
maximum thickness of the Utica shale in the Montreal area is 125 m (Clark, 1972)

4.1.3.1.2 Unconsolidated deposits

The geology of the natural unconsolidated deposits in the Montreal area is generally represented
by three separate deposit episodes (Prest et Hode-Keyser, 1982). Starting at the top, one finds
relatively thin horizons of stream and estuarine sediments of the St. Lawrence (9,500 years to the
present), consisting generally of sand and gravel; thicker deposits of fine sediments (silty clay and
silt) characteristic of the Champlain Sea sedimentation episode (12,500-9500 years); and glacial
deposits of sand and silt to gravel which constitute the Malone and Fort Covington tills (60,000-
13,000 years).
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According to the map of unconsolidated deposits on Montreal Island by Prest and Hode-Keyser
(1982), the study area runs through zones covered solely by glacial till, including on Nuns’ Island;
zones of till covered by sea clay, including along the natural shoreline of the St. Lawrence on
Montreal Island; and zones of limited extent covered by river sand. As noted in the report by Prest
and Hode Keyser, horizons of muck soil or sapropel were identified locally in the study area. These
deposits of muddy sediment originate in former salt marshes or fluvial marshes. The muck soil
forms a thin horizon, which generally does not pose a problem for construction (See Figure 42).

In the same report, the estimated thicknesses of the natural unconsolidated deposits covering the
basement rock adjacent to Champlain Bridge on Montreal Island range from 6 to 12 m on average.

On the South Shore, according to the study by Dion and Caron, the natural unconsolidated
deposits over the basement rock are about 8 m in total thickness, and consist of clayey sediment
topped by a thin horizon of sand (less than 2 m) (Dion and Caron, 1982).

Historical fill

Significant episodes of fill characterize the area of the St. Lawrence shore on Montreal Island.
Placed during the period from 1864 to 1965, this fill resulted in the current position and geometry of
the river shore from Victoria Bridge in the east to Champlain Bridge in the west as far as the mouth
of the former Saint-Pierre stream (Saint-Pierre drain).

As documented in “L’autoparc Victoria, Petite histoire d’'une occupation fluviale,” produced for the
infrastructure, transportation and environment department of the City of Montreal in 2004, and
summarized in the report prepared by Tecsult in 2005, the history of the occupation and filling of
the area is described as follows:

» 1662 to 1731: the Congrégation de Notre-Dame de Montréal is the owner of a property known as
Pointe-Saint-Charles farm, which included the shore of the St. Lawrence in the study area.

» 1851: the Grand Trunk Railway (GTR) acquired land on the farm and developed the area
northeast of the study area.

» 1864 to 1868: part of the site is used as a dump.
» 1880: an enormous dike is built along the shore of the St. Lawrence.

» 1904 to 1937: part of the site is used as a dump.
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» 1919: the Canadian National Railway (CNR) is founded, and in 1922 it absorbs the GTR.
» 1937: the dump site is transferred to the CNR.

» 1955 to 1965: the dump extends from Victoria Bridge to Champlain Bridge.

» 1958 to 1962: construction of Champlain Bridge, opened in 1962.

» 1965 to 1967: construction of Bonaventure Expressway and Autoparc Victoria, a huge parking
lot used for Expo 67. These two construction projects involved major fill operations on the
St. Lawrence shore between Champlain Bridge and Victoria Bridge.

The figure below illustrates the modification of the St. Lawrence shoreline in the study area
between Victoria Bridge in the east and Champlain Bridge in the west.

Figure 44 Modification of St. Lawrence shoreline between Victoria and Champlain Bridges

Victoria

Autoroute
Bonaventure
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4.1.3.2 Local geology

The geology encountered on the property of JCCBI was documented through a series of drilling
campaigns conducted for JCCBI during the period from 1993 to 2011. The drilling operations
stemmed from environmental concerns (migration of contaminants) associated with the shoreline
fill, to the west of Technoparc Montreal (formerly Autoparc Victoria).

The studies in question, which were provided by JCCBI, are those carried out by Inspec-Sol in
June 1993 and February 1996, by Dessau-Soprin in March 2005, by Tecsult in July and
September 2005, and by TechnoRem in March 2007 and October 2011.

These drilling studies confirmed that the fill material on the land adjacent to Champlain Bridge
ranges from 4 to 12 m in thickness. The fill consists of sand, silt and gravel, and contains significant
concentrations of various waste materials, brick, concrete, wood, metal, glass, plastic, ash and
other substances, in concentrations which locally exceed 50% of the fill volume.

The fill containing waste materials lies on natural fine silty sand or on dense silty till to gravel of
thicknesses ranging from 1 to 3 m at the most. The basement rock, of locally calcareous black
shale, is encountered below the natural deposit at depths of 9 to 16 m below grade.

Other work aimed at describing the local geology was carried out in the form of an environmental
and geotechnical investigation for the rehabilitation of on- and off-ramps and viaducts on Nuns’
Island. There were two such studies done by Dessau in December 2008.

These drilling studies led to the identification of the natural soils under the pavement structures,
consisting of silty sand to clayey silt to gravel in thicknesses ranging from 1 m to over 9 m locally.
The natural soils lie on the basement rock (black shale) located from 1.1 to 14.3 m below grade.

On Highway 15 in Montreal, from the south Atwater on-ramp until west of Wellington Street, about
100 drilling operations were done in 1963 as part of the construction of the highway and the
Champlain Bridge approach (Lalonde and Valois, 1963).

Fill is found in almost all of these cores over an average thickness of 4 m (0.3 m to 12 m). The fill
mainly consists of sand or sand and gravel, with variable quantities of silt and clay. The fill is
heterogeneous and can contain construction debris (bricks, concrete, glass and wood) along with
combustion waste (ash, cinder and coal) in unspecified quantities. The natural soil under the fill
consists of sandy silt. The bedrock is found at a depth of 10-13 m below the ground. The presence
of till containing combustion waste points to the presence of relatively high concentrations of metals
and PAH, in particular.

Not specifically mandated in the previous studies, the geology of the unconsolidated deposits in the
zones on the eastern half of Nuns’ Island and at the south end of Champlain Bridge in Brossard
can be extrapolated from the regional geology and the extension of the units observed.
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Quiality of soils

Of all the areas included in the footprint of the New Bridge for the St. Lawrence, the soils near the
St. Lawrence shore of Montreal Island to the west of Technoparc Montreal potentially represent the
most complex environmental conditions by far. As indicated previously, these soils contain earth fill
and waste materials up to 12 m thick that were placed in the course of the operation of various
riverside dumps spanning a period of 100 years (1864-1965).

Studies provided by JCCBI allowed a more detailed assessment of soil quality in this part of the
footprint of the future bridge and on part of Nuns’ Island.

Of the studies provided by JCCBI, the studies reviewed in the evaluation of soil quality are those
that involved coring and soil sampling inside or within 200 m of the footprint designated for future
work.

Information derived from a total of 46 boreholes drilled between 1993 and 2011 was used to create
an overall portrait of soil quality in the areas covered by those studies. Borehole positions and
identification are shown in Figure 45.

The information on the type of fill, the soils and the analysis findings are summarized in the two
tables in Appendix 2, one for Montreal Island and one for Nuns’ Island.

Figure 46 illustrates, in simplified form, the environmental quality of the soils at the borehole
locations. The environmental quality of the soils was determined with reference to the
contamination categories defined in the Politique de protection des sols et de réhabilitation des
terrains contaminés (Policy on Soil Protection and Rehabilitation of Contaminated Land — the
Policy), issued by the ministére du Développement durable, de I'Environnement, de la Faune et
des Parcs (MDDEFP) (Quebec Ministry of Sustainable Development, Environment, Wildlife and
Parks). The soil quality determined for each borehole indicated in Figure 46 represents the worst
finding, considering all sampling intervals and all analysis parameters for any given borehole.

Soil

As shown in Figure 46, most of the cores taken from the area on the shore of Montreal Island have
concentrations for soils matching criteria BC or higher than criteria C of the Policy. As indicated in
the table for Montreal Island at Appendix 2, the concentrations BC or >C observed are associated
with various parameters (petroleum hydrocarbons C,4-Csg, polycyclic aromatic hydrocarbons and/or
metals), and are found at various depths in the fill, both at the surface (0-1.0 m) and at depth

(9-10 m).

In the west part of Nuns’ Island, all concentrations measured in the soils were below criteria C
prescribed by the Policy, and most are below criteria B (see the Table for Nuns’ Island at
Appendix 2 and Figure 46).
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Waste materials

In addition to the problem of contaminated soil in the categories BC or exceeding criteria C found in
the area adjacent to Champlain Bridge on Montreal Island, studies identified localized waste
materials representing over 50% of the fill. Cores locally revealed waste materials as much as

1.8 m in thickness. When excavated, if fill is found to contain over 50% waste material, it must be
managed as waste, not soil.

Methane

Another problem associated with the presence of waste material in the fill area on the shore of
Montreal Island is the local presence of significant concentrations of methane gas (CH,), which is a
product of waste degradation in an anaerobic environment. Concentrations of CH, exceeding 15%
by volume were measured by TechnoRem Inc. in 2007 in three wells in the study area.

The potential presence of methane in the soil must be taken into consideration in the design of the
future bridge structures to avoid any situation conducive to the collection of methane in an area or
enclosed space containing an ignition source or in a space or room that is occupied, even on an
occasional basis, by a worker or anyone else.

Quality assessment in areas not previously studied

As with the local geology, the quality of the soils and groundwater in areas not covered by the
studies provided by JCCBI cannot be assessed at this stage. The same applies to the area within
the footprint designated for future projects along Highway 15 North, to the west of Wellington
Street, on the eastern half of Nuns’ Island, and at the south end of Champlain Bridge in Brossard.

To determine the risk of soil contamination associated with the historical uses of these lands and
adjacent areas, a brief review of historical drawings, aerial photographs and topographical maps in
archives was undertaken.

Several environmental issues were identified in connection with the lands adjacent to the footprint
of Highway 15, to the west of Wellington Street. One example is the presence of industries in these
areas, some dating from the early 20" century (Consumers Glass, Montreal Light, Heat & Power,
petroleum product storage depots and metalworks alongside the Lachine Canal, etc.).

On the South Shore, aerial photos from as early as 1957 indicate that before the highways leading
to the bridge were built, the properties under and adjacent to the present-day roads were farmland.
Similarly, few environmental concerns are associated with the historical uses on the eastern part of
Nuns’ Island.

Irrespective of any historical or neighbouring activities, the mere presence of the bridge, on- and
off-ramps and the freeways connected to it represent in and of themselves an environmental issue.
Residues of metals and hydrocarbons produced by vehicles and the degradation of the bridge
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4.1.3.5

4.1.3.6

structures and coatings are likely to have affected the environmental quality of the surface soils
within the footprint since it was built about 50 years ago.

Additional characterization of soil

Building the new bridge does not entail an obligation to perform an environmental rehabilitation of
the lands that it will cross. This particularly applies to the area of Technoparc Montreal, where the
problem and the environmental issues go well beyond the scope of the construction of the new
bridge.

However, material that is excavated for the construction of the new bridge and associated
development work must be managed in accordance with applicable laws and regulations based on
the level of contamination involved.

Accordingly, additional soil characterization work appears to be required, both in the areas where
no characterization has been done and in the areas covered by previous characterization studies,
since most previous studies were not intended to characterize soil that was to be excavated.

Before any further environmental characterization of soil is undertaken, we recommend waiting
until the design parameters of the future bridge are defined (e.g., utilization, locations and
description of piers), as well as the nature of the excavation work required for the construction of
the bridge infrastructure and access routes (e.g., areas for excavated material and backfill,
resurfacing, etc.).

Since the work areas where soil is to be excavated and handled have not yet been identified, it is
too soon to put forward a specific characterization program at this stage or to identify specific
borehole locations. However, the basic parameters that are usually selected for soil
characterization studies in industrial areas should be adopted for the additional work, i.e. polycyclic
aromatic hydrocarbons (PAH), metals, petroleum hydrocarbons C1,-Cs, and volatile organic
compounds (VOC). Performance of analytical scans for a wider range of parameters (including
PCBs, phenols, etc.) using 10% of the basic parameter samples analyzed may also be indicated.

Additional characterization work must in all cases be conducted in accordance with the
characterization chart provided in the Guide de caractérisation des terrains (land characterization
guide) published by the MDDEP (2003), and the findings must provide a basis for the development
of plans for the management of excavated materials according to their environmental quality.

Assessment of risks to human health from contaminated sites and risk management

It is important to remember that the proposed work part of the construction of a New Bridge for the
St. Lawrence does not involve the rehabilitation of contaminated sites with respect to soil, sediment
and groundwater, but rather the proper management of the excavated materials or pumped water
to enable the construction of the new roadway infrastructures. From then on, the assessment of the
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risks to human health at this stage of the project is intended as qualitative and will focus solely on
the potential risk created during the construction period.

The risk can be defined by the result of the exposure of human receptors and the toxicity of the
contaminants that are found. These elements are then described summarily.

Sources of contamination and identification of contaminants

The soil characterization studies described in section 4.1.3.3 revealed the presence of several
contaminants measured at concentrations exceeding criteria C in the MDDEFP’s Policy on Soil
Protection and Rehabilitation of Contaminated Land (the Policy), the criteria applicable for roadway
infrastructures. These contaminants mainly consist of petroleum hydrocarbons (e.g. PH C15-Csp),
polycyclic aromatic hydrocarbons (PAH) and metals. Note that individual PAHs that exceed criteria
C are associated with heavy PAHs and not with petroleum products. This contamination is mainly
due to a heterogeneous fill of up to 12 m in depth, depending on the zone.

Contamination transport and outcome

Several transport and transformation mechanisms can contribute to the transfer of contaminants to
other environmental compartments. The main mechanisms likely to be observed during the work
when there are no mitigation methods are:

» Suspension of soil particles through wind erosion;

» Precipitation or wet or dry deposition following suspension in air;

» Percolation in the soil and infiltration into the water table;

» Off-site dispersion;

» Infiltration of outdoor air into indoor air;

» Suspension of sediment as a result of physical disruption.

Human receptors

The land on which the new infrastructures will be built is vacant but located near the present
Champlain Bridge and commercial and residential areas. The new infrastructures will also stretch
across the St. Lawrence River. The population potentially exposed to contamination will therefore
consist of:
» On site: workers at the New Bridge for the St. Lawrence work site;
» Off site:

- Workers at the commercial areas;

- Local residents;

« Recreational fishermen.
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41.3.6.4

414

41.4.1

41411

Potential routes of exposure

Given the previously mentioned transport and transformation mechanisms, the main potential
routes of exposure consist of:
» On site:
- Work on land:
= Inhalation of outdoor contaminated air and dust;
= Accidental ingestion of soil;

= Skin exposure to soil;

« Work in water:
= Contact with sediment;
= Accidental ingestion of sediment;

» Off site:
- Inhalation of outdoor contaminated air and dust;
= Inhalation of indoor contaminated air;
« Ingestion of indoor contaminated dust;

« Ingestion of fish.
Hydrography and hydrogeology
Hydrographic context

The La Prairie Basin is divided into two sections, the Greater La Prairie Basin, which includes the
main part of the river, and the Lesser La Prairie Basin, including the shipping channel of the
St. Lawrence Seaway (see Figure 49).

Greater La Prairie Basin

The Greater La Prairie Basin is fed by two large masses of water: the mass from the Great Lakes
(80%) and that from the Ottawa River (16%) (St. Lawrence Centre, 1996). The relative importance
of these two masses water varies with the seasonal variations in discharge rates, particularly the
fluctuations in the Ottawa River, which can represent up to 50% of inflow during the spring runoff.
The mass of water coming from the Great Lakes varies according to a flow rate management plan
designed to provide the minimum water level required for safe navigation in the Seaway. The water
mass inflowing from the Ottawa River is partially regulated and is subject to nival streamflow
control based on natural seasonal variations (Robitaille, J., 1997). Affluent from the Ottawa River
splits at Deux-Montagnes Lake. Most of it enters the Milles-lles and Prairies rivers. The remainder
flows through the Vaudreuil and Sainte-Anne canals and from there into Saint-Louis Lake, where it
mixes with the waters of the St. Lawrence, then it flows through the Lachine Rapids and into the
Greater La Prairie Basin. The hydrodynamic regime is characterized by the unidirectional
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(downstream) flow of fresh water. This type of flow induces very little friction in the water mass and
in the waters of the different tributaries, resulting in little mixing and in the preservation of their
individual physical and chemical characteristics (St. Lawrence Centre, 1996). One observes
therefore a mass of blended water (Ottawa and St. Lawrence) along the north shore, while the
centre and the south shore are characterized by water typical of the Great Lakes (Robitaille, J.,
1997).

Lesser La Prairie Basin

The Lesser La Prairie Basin, which is separated from the Greater La Prairie Basin by a dike
extending from Kahnawake to Longueuil, is divided by a string of artificial islets. These islets
demarcate the Seaway channel. The Seaway bypasses the Lachine Rapids by running along the
south shore starting at Saint-Louis Lake. The flow rate here is about 200 m*/s. The water level at
this point is regulated by locks (at Sainte-Catherine and Saint-Lambert, operated by the St.
Lawrence Seaway Management Corporation), where there are two small, private, hydroelectric
generating stations.

The Lesser La Prairie Basin is fed mainly by the water mass from the Great Lakes. There are three
main feeders supplying inflow to the Lesser Basin: the Saint-Régis, Tortue and Saint-Jacques
rivers (the Saint-Jacques also known as the Saint-Lambert River). However, these three affluents
represent only 5% of the streamflow, with a minimal effect on the water level in the basin
(Robitaille, J., 1997).

Hydrogeological setting

On both Montreal Island and the South Shore, water from precipitation and runoff on the land near
Champlain Bridge seeps directly into the ground because most of these surfaces are not paved or
drained. These areas are largely seen as recharge sources for the groundwater.

The flow of groundwater on these lands is directly influenced by the St. Lawrence River, into which
this water migrates. As a result, the groundwater flow in the part of Montreal Island concerned here
is generally toward the southeast, while the flow on the South Shore is presumed to be toward the

west.

The previous characterization studies mentioned in Section 4.1.3.2, including the TechnoRem
study of March 2007, provide a substantial quantity of relevant hydrogeological information about
the lands adjacent to Champlain Bridge on the Montreal side.

According to the piezometric data reported in these studies, the average depth of the groundwater
is on the order of 6.5 m below grade, which places it generally within the fill materials that
characterize the river shore.

068-P-0000810-0-00-110-01-EN-R-0001-00

NEW BRIDGE FOR THE ST. LAWRENCE - ENVIRONMENTAL ASSESSMENT

99



DESSAU | CIMA+

415

415.1

The fill represents the dominant hydrogeological unit and constitutes the surface aquifer. The silty
till to gravel underlying the fill represents a hydrogeological unit of very low permeability, described
as aquitard.

The 2007 TechnoRem study concludes that the average hydraulic conductivity in the fill is on the
order of 1.5 X 10° m/s. The piezometric charts provided in the study show isopiestic lines that
follow the contours of the shoreline and do not indicate that the Champlain Bridge structures have
any effect whatsoever on the estimated speed or directions of flow. Farther to the northeast, the
base structure of the Bonaventure Expressway (riprap), with which are associated high flow rates,
locally modify the isopiestic lines close to the shoreline.

The rate of flow in the fill in the area of Champlain Bridge as estimated by TechnoRem is on the
order of 200 m/yr. This flow rate is undoubtedly higher in the coarse permeable materials in the
base of the Bonaventure Expressway.

Water quality

Quiality of surface water

The portrait of the quality of surface water is based on a study by Roche Ltd., Consulting Group,
(1982) and on the archive of surveys carried out since 1990 by the MDDEP (MDDEP, 2012a;
Hébert and Belley, 2005). These sources of information are currently the only and the most recent
ones available upon which a description of surface water quality can be based.

In the report entitled “Projet Lachine étude des communautés planctoniques du lac Saint-Louis et
du La Prairie Basin,” the Roche Consulting Group describes the physical-chemical surveys
performed over the one-year period from November 1980 to October 1981. The surveys were
generally carried out every month at each of the 16 stations (see Figure 47). The parameters
measured in this study are:

» conductivity; > nitrites and nitrates;

> total hardness; > nitrites;

> total alkalinity; » total Kjeldahl nitrogen;

> turbidity; » ammoniacal nitrogen;

» suspended solids; » total inorganic phosphorus;
> pH; » orthophosphates;

» dissolved oxygen; » temperature;

» chlorides; » transparency.

> silicates;
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This study shows the influence of the St. Lawrence River and the Ottawa River on Saint-Louis Lake
and the La Prairie Basin. It reports that the water masses remain relatively separated, even when
they go over the Lachine Falls. However, the report describes only how these parameters evolve
as average values for all stations sampled over time. The result is that, besides the fact that the
surveys were done 30 years ago, only a general average is available, not the results from the
station closest to Champlain Bridge (site No. 16).

Since 1990, the MDDEFP has been monitoring water quality in the St. Lawrence River on a
monthly basis (30 stations are sampled). Five stations are located in the Montreal area, but none
are close to Champlain Bridge (see Figure 47). The parameters measured at the stations are:

» ammoniacal nitrogen; > nitrites;

> total dissolved nitrogen; > pH;

» chlorophyll a and phaeopigments; » total, dissolved and particulate
» total organic carbon; phosphorus;

» chlorides; » suspended solids;

» fecal coliforms; » temperature;

» conductivity; > turbidity.

> nitrates;
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Data are available for the following periods:

» Variations in surface water quality parameters from 1990 to 2001 for the five stations monitored in
the Montreal area (see Appendix 3);

» Variations in surface water quality parameters from May to October 2000 and from May to October
2001, at stations 72 and 78 (see Appendix 3);

» Variations in surface water quality parameters from January 7, 2008 to December 6, 2010, for
stations 72 and 78 (see Appendix 3);

» Variations in surface water quality parameters from May 6, 2008 to October 12, 2010, for stations
109, 110 and 123 (see Appendix 3).

These monitoring activities found that none of the measured parameters exceeded the water quality
criteria for the protection of aquatic life. (MDDEP, 201b2; CCME, 2012).

Current status of the area

No comprehensive water quality survey has been done directly on the site concerned. According to the
data available in the Montreal area, the water quality criteria for aquatic life (CCME and MDDEFP) are
complied with for the parameters measured (including turbidity, to which special attention will be paid in
future work).

Quality of groundwater

The findings of the analyses of groundwater quality in the areas previously covered by characterization
studies are summarized in the table on Montreal Island at Appendix 2. The results of previous studies
were compared against the regulatory requirements for storm sewer or surface outfall (by-law 2008-
047 of the Montreal Metropolitan Community (CMM).

As shown in Figure 48 and Appendix 2, all groundwater samples collected from the area of fill on the
Montreal shore exceed the levels prescribed by the CMM for at least one parameter.

In most cases, exceedence was noted for metals, manganese and/or barium or PAHS. It is noted that
the CMM standards for these parameters are especially stringent, notably in comparison with the
criteria in the MDDEFP Policy for surface water outfall and sewer ingress (RESIE).
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Bathymetry

Compilation of bathymetric data

The compilation of the available bathymetric data is not complete for the Greater La Prairie Basin as a
whole. For that reason, in this study, additional bathymetric surveys were carried out from July 10

to 14, 2012 on a strip running parallel to the centre-lines of Champlain Bridge and Nuns’ Island Bridge
(see Figure 49). The data published by the Canadian Hydrographic Service (station 15520: Montreal
Jetty #1) for this period show that the water level at the time of the measurements was 30 to 40 cm
below the chart datum. The bathymetric chart was completed based on data from different sources
(Table 10). Bathymetric coverage in the Greater La Prairie Basin is incomplete. The Canadian
Hydrographic Service (CHS) provides coverage upstream of Honoré Mercier bridge and downstream of
Victoria Bridge, but does not cover the section between the two bridges, as it is not considered
navigable. Data are however available for the section adjacent to Champlain Bridge, originating from
JCCBI (2007 coverage) and from a survey by Environnement lllimité, conducted for this study (2012),
and between Nuns’ Island and Verdun (JCCBI, 2007 coverage). They provide coverage on both sides
of the centre-line of the existing bridge and extend over an average width of 350 m. They were
incorporated into the data resulting from the 2012 survey campaign presented in Figure 49.

Bathymetric coverage of the Lesser La Prairie Basin is complete due to the presence of the

St. Lawrence Seaway. The data shown on the hydrographic chart are not very detailed, however, as
the bathymetry of the shipping channel is controlled (<8.2 m), while the adjacent zone is generally
within the area where the depth is less than 2.5 m. At Champlain Bridge, detailed data from different
sources are available, originating from the St. Lawrence Seaway Management Corporation (2010), the
JCCBI (2010 and 2011) and the survey by Environnement lllimité conducted for this study (2012).

Table 10 Information on different sets of bathymetric data

COORDINATES
SURVEY DONE SURVEY AND VERTICAL
ol BY AREA SURVEYED DATE | PROJECTION | DATUM
SYSTEM
St. Lawrence Seaway St'SL:;"Wr:;“’e Seaway July 2010 | NAD83, MTM8 IGLD85
Jacques Cartier and Environnement .
Champlain Brdges | llimitg and Brag- | 2" (o eream oF 1 July 2010 NAD&?ﬁSSRS' C?Jgi)zs
Inc. Tremblay 9
Jacques Cartier and . .
ey Entreprises Basin upstream of October CGVD-28
Champllar:g Bridges Normand Juneau bridge 2011 NADSS3, MTM8 (MSL)
Jacques Cartier and , )
S Entreprises Between Nuns’ Island CGVD-28
Champllar:g Bridges Normand Juneau and Verdun May 2007 NAD83, MTM8 (MSL)
Environnement lllimité Enwlrmrr:};aément Basin, Seaway, river July 2012 NAD&?ﬁSS RS, C?|\>|/g|_)2 8
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Greater La Prairie Basin

The banks of the Greater Basin are 26 km in length and are 100% artificial (Robitaille, J., 1997). At the
foot of the rapids, the river widens to form the Greater La Prairie Basin, the entrance of which contains
a few scattered islands. Some of the islands (Hérons, Chévres and Diable) have enough elevation to
remain above the level of the spring flood. The others, like Sept-Soeurs, Rock and numerous rocky
islets, may be partially or completely submerged, depending on the severity of spring flooding
(Robitaille, J., 1997). At the foot of the rapids, the depth is 5 m on average, with one hole 10 m deep
(Robitaille, J., 1997).

Under Champlain Bridge (see Figure 49), at the time of the surveys the water depth varied from 3 to
6 m on average, from the centre to the left bank, with one main channel varying from 7 to 9 m deep.
Along the right bank of the basin, depths varied from 1 to 3 m (see Figure 49). Along the left bank, at
Nuns’ Island, the variations were greater. Upstream of the island, depths varied from 0 to 2 m,
precluding navigation during low-water periods. Under the bridge (left arm), depths varied from 1 to
3 m, in general, allowing careful navigation, as some rocky islets or sills were almost exposed in this
area.

Lesser La Prairie Basin

The banks of the Lesser Basin are 79 km in length, and 85% of the shoreline is artificial (Robitaille, J.,
1997). The artificial and natural banks are being constantly degraded owing to the management of
water levels to allow for Seaway maintenance work after the boating season (Robitaille, J., 1997).

A navigation channel with a depth of 8.6 m on average was dredged along the dike that separates the
two basins, near the right bank, and the dredged material was used to create islets, thereby separating
the shipping channel from the rest of the Lesser Basin (St. Lawrence Centre, 1996). The channel is
maintained at a depth of about 8.6 m by the Seaway Management Corporation so that vessels can
navigate. The depth of the Lesser Basin at the time of the surveys averaged 2.5 m, with depths ranging
from 1 to 3 m (see Figure 49).

Ice Flow

The principal source of information concerning ice on the St. Lawrence is the Canadian Ice Service
(CIS), a unit of the Canadian Coast Guard (CCG). Ice charts covering from the outlet of Saint-Louis
Lake to the Port of Montreal were obtained from the CIS for the period from December 2000 to March
2012.

Canadian Ice Service charts

The ice charts produced by the CIS are thematic charts that represent a synthesis of information from a
variety of sources, including photos and observations made by CIS staff. The charts may be viewed as
“snapshots” of the ice cover, which is often in a state of constant change. Ice charts are issued at very
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41.7.2

irregular intervals (there may be as little as one day or as much as two months between two
consecutive editions).

From December 9, 2000 to March 19, 2012, 147 charts were issued by the CIS. However, five of those
charts had to be set aside, either because they were illegible (corrupted files) or because they
contained no information on ice. A total of 142 ice charts were used in the analysis of 12 ice seasons
(12 charts per season on average).

The ice charts use an egg-shaped symbol to describe ice conditions. This code (see Figure 50) is
described in a document available from the Environment Canada website. Since this report is about
navigation conditions, and to ensure clarity of analysis, only the total concentration (Ct) was used to
describe ice conditions.

Figure 50 Code based on an egg shape to describe ice conditions (Environment Canada)

Total )
concentration

Partial )
concentration
Stage of
formation

________________________________

Predominant
dimension
of floes

Plot of thickest/oldest
Thickest/oldest
2nd-thickest/-oldest
3rd-thickest/-oldest
Additional group

Analysis of existing data

Two zones were defined for the purpose of this analysis: the bridge zone over the St. Lawrence River
and the bridge zone over the Seaway.

For each ice chart (corresponding to a given date), the total ice concentration in the river and that in the
Seaway were noted. These items of information were plotted on the graphs shown in Figures 51 and
52 (two groups of six seasons of observation).
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Figure 51 Total ice concentration near Champlain Bridge — 2000 to 2006
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Figure 52 Total ice concentration near Champlain Bridge — 2006 to 2012
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From the two figures above, it is clear that there is a lower concentration of ice in the river than in the
Seaway at Champlain Bridge. The difference is due to the existence of two different hydraulic regimes
in these two masses of water.
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» In the Seaway, currents are very weak, especially in winter when the locks remain closed;

» In the river, the water flows all winter and moves the ice.

The ice charts also gave some idea of how long the ice season lasts at Champlain Bridge. The graph
below describes the evolution of this parameter from year to year. However, the information provided
by the CIS is too succinct to allow the figures in the graph to be utilized without some precautions.

According to the graph below, the ice season appears to have become shorter during the observation
period (36 days on average over the 12 years available for the Seaway, i.e., three days shorter per
year on average).

Figure 53 Length of ice season at Champlain Bridge, in river and in Seaway
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The CIS ice charts provide a clear picture of the process of icing up in the St. Lawrence and in the
Seaway.

At the start of the season, the Seaway freezes over sooner than the river, and as the season is ending,
the Seaway generally stays icebound longer than the river.

Figure 54 illustrates the ice conditions on December 7, 2007 (winter is starting), and the river is
completely free of ice, but the Seaway is icebound near Saint-Louis Lake with total concentrations of 9
or 9+ and a total concentration of 4 in the reach between the locks.
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Figure 55 illustrates the ice conditions on March 31, 2005 (winter is ending), and the river is completely
free of ice, but the Seaway is icebound upstream of the Sainte-Catherine lock with a total concentration
of 9 and upstream of the Saint-Lambert lock with a total concentration of 8.

Figure 54 Ice chart for December 7, 2007 — Beginning of winter
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Figure 55 Ice chart for March 31, 2005 — End of winter
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The other particular features of ice dynamics in the area of Champlain Bridge are:

» The ice boom upstream of Champlain Bridge. The ice boom can be quite effective in retaining ice in
La Prairie Basin.

» With the prevailing wind from the west, fast ice is regularly observed along the east shore of La
Prairie Basin.

» The shoals in La Prairie Basin tend to keep some of the ice cover in the Basin. This blocking effect
can sometimes have a significant impact.

The ice chart for March 17, 2005 (Figure 56) shows a combination of ice being blocked over three-
guarters of the length of the ice boom, on the east side, and fast ice along the east bank of La Prairie
Basin. The total concentration of ice in La Prairie Basin varies from 4 to 5, which indicates possible
downstream movement of the ice. This chart also shows the influence of the shoals in La Prairie Basin,
as they are blocking some small ice plates (below the letters A and C in the following figure).

Figure 56 Ice blocked by ice boom — March 17, 2005
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The ice chart for January 29, 2004 (Figure 57) shows a large ice pack caught at the middle of the ice
boom combined with fast ice along the southeast shore of La Prairie Basin. The total concentration of
ice in La Prairie Basin varies from 4 to 7, which indicates possible downstream movement of the ice.

The ice chart for December 20, 2007 (Figure 58) shows a large ice pack held back by the shoals in the
middle of La Prairie Basin.
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Figure 57 Ice blocked by ice boom — January 29, 2004
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41.8.1

Current measurement

Greater La Prairie Basin

Figure 59 shows the water levels (1919 to 2011) in the St. Lawrence River at the Pointe-des-Cascades
station. Water levels at this station are influenced mainly by the streamflow in the St. Lawrence and
partly by the flow from the Ottawa River, which goes through the Vaudreuil channel on its way to
Pointe-des-Cascades. Figure 59 shows the water levels (1919 to 2011) in the Ottawa River at the
Sainte-Anne-de-Bellevue gauging station, and Figure 60 shows the levels (1955 to 2011) in the

St. Lawrence River at the LaSalle gauging station (downstream of the area where the two water
masses mix) (see Figure 47). One notes that the variations in water level (average from 1919 to 2011)
are about 0.75 m at Pointe-des-Cascades, 1.15 m at Sainte-Anne-de-Bellevue and 0.5 m in the LaSalle
area. In 2011, the maximum variations observed between the spring peak and minimum flow levels are
1.2 m at the Pointe-des-Cascades station, 2.0 m at Sainte-Anne-de-Bellevue and 1.0 m at the LaSalle
station.

Figure 59 Water levels recorded at Pointe-des-Cascades station (02MC005) (1919 to 2011)
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Figure 60 Water levels recorded at Sainte-Anne-de-Bellevue station (020A013) (1919 to 2011)
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Figure 61 Water levels recorded at LaSalle station (020A016) (1955 to 2011)
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Streamflow in the St. Lawrence and Ottawa Rivers is controlled by several dams in their upper
reaches. The St. Lawrence is regulated above Saint-Francois Lake by three major dams: the Moses-
Saunders, the Long-Sault and the Iroquois. Downstream flow is regulated by the Beauharnois and Les
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Cédres hydroelectric power plants at the outlet of Saint-Francois Lake. The southern part of the Ottawa
River, below Lake Timiskaming, serves as the provincial boundary between Quebec and Ontario. On
the river itself and its tributaries, there are over 50 major dams and hydroelectric power plants (the
plant with the greatest output on the Ottawa River being the Carillon power plant).

Average streamflow in the St. Lawrence is 7,060 m®/s (Bouchard et al., 2000), and it can vary from
6,000 to 9,000 m®/s. As for the Ottawa River, streamflow averages 2,000 m%/s, and can vary from a low
of 800 m*/s and a peak of 6,500 m®s, depending on the season. However, is has exceeded 9,000 m*/s
in the past, which is almost as much as the average flow in the St. Lawrence at LaSalle (9,780 m®/s)
(Robitaille, J., 1997).

Streamflow levels recorded at LaSalle gauging station (020A016) from 1955 to 2011 are plotted on the
graph in Figure 61 (curves showing minimum, maximum, average and 2011 levels). The average curve
indicates that the spring runoff usually starts in early April and peaks towards the end of April.
Streamflow stabilizes around 8,000 m*/s (on average) from August to late February.

Figure 62 Streamflow recorded at LaSalle station (020A016)
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The primary flow of the St. Lawrence enters the study area via the Lachine Rapids. The current
reaches a speed of over 3 m/s at the foot of the rapids (St. Lawrence Centre, 1996). When it reaches
this point, the flow decelerates and is split by Hérons Island. A little farther downstream, the north arm
is further divided by Nuns’ Island. All arms come together again at the outlet of the Greater Basin at
Victoria Bridge. In these different channels, current speed varies from 1.0 to 1.8 m/s during the runoff,
but decreases to 0.75 to 0.90 m/s in summer (St. Lawrence Centre, 1996). At Champlain Bridge,
current speed in the channel ranges from 1.2 to 1.35 m/s (Leclerc et al., 1987). Outside the channel,
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the current ranges from 0.9 to 1.2 m/s (Lecl