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1.0

INTRODUCTION

Newfoundland and Labrador has an immense and diverse energy warehouse. In 2007, guided by a long-term
Energy Plan to manage these energy resources, the Government of Newfoundland and Labrador created a new
provincial Crown corporation, branded “Nalcor Energy” in 2008. Nalcor Energy is the Project proponent.
Nalcor Energy encompasses the subsidiary Crown corporation Newfoundland and Labrador Hydro. Planning for
the Lower Churchill Hydroelectric Generation Project, also referred to as the Project, was originally undertaken
by Newfoundland and Labrador Hydro. The development of the hydroelectric potential of the lower Churchill
River located in central Labrador is now being lead by Nalcor Energy. The Project will consist of the development
of two hydroelectric generation facilities; one at Gull Island (2,250 megawatt (MW)) and the second at Muskrat
Falls (824 MW), interconnecting transmission lines and the construction of associated dams and reservoirs. The
location and key components of the Project are shown in Figures 1-1 and 1-2.
An Environmental Impact Statement (EIS) has been prepared by Nalcor Energy and its consultants as part of a
joint federal-provincial environmental review of the Project, which is required before any approvals for Project
development can be granted. The major findings and conclusions of the EIS are presented in this Executive
Summary.

1.1

Regulatory Context

The Project is in the process of undergoing an extensive and rigorous environmental review, to meet the
requirements of both the Government of Newfoundland and Labrador and the Government of Canada.
Provincial environmental assessment requirements are set out in the Newfoundland and Labrador
Environmental Protection Act (NLEPA), while federal government requirements are found in the Canadian
Environmental Assessment Act (CEAA).
The environmental assessment process was initiated in December 2006, prior to the creation of Nalcor Energy,
by Newfoundland and Labrador Hydro (Hydro). Hydro filed the Project Registration/Description Document with
both governments. Upon review of the Registration and consideration of comments received from the public,
the provincial Minister of Environment and Conservation determined that an EIS was required. The federal
Minister of the Environment, who is responsible for the Canadian Environmental Assessment Agency,
subsequently announced that the Project should undergo an environmental assessment by an independent
review Panel. The two governments have decided to coordinate the two assessments through a Joint Review
Panel.
The Joint Review Panel will hear and consider all the information, comments and advice presented about the
Project and the EIS by all participants, and will decide if they have enough information to assess the
environmental effects of the Project. If they determine that the information is adequate, the Panel will hold
public hearings and will make recommendations to the respective Ministers regarding whether the Project
should proceed, and if so, what conditions and mitigations would be required. This process helps to address all
issues, options and viewpoints which have been considered.
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Figure 1-1
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Project Location
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Figure 1-2

Conceptual Illustrations of the Gull Island (top) and Muskrat Falls (bottom) Generation
Stations
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To guide the environmental assessment process, the federal and provincial governments have issued joint EIS
Guidelines. These describe the scope of the Project to be assessed, as well as the scope of the assessment itself.
The Guidelines describe in detail those aspects of the Project that require consideration in the EIS, as well as the
specific components of the environment and potential issues to be considered. In response to these government
requirements, Nalcor Energy has produced a comprehensive and well-researched EIS. Thus, the Project, upon
release, can proceed with minimum adverse effects on the land, its resources and its people, while maximizing
the benefits for the environment and the citizens of the Province.

1.2

Organization of the Executive Summary

This Executive Summary has been organized to reflect the general content and organization of the EIS. In
addition to this Executive Summary, the full Project EIS is composed of a detailed Project Description (Volume
IA), a Biophysical Assessment (Volume IIA and IIB), and a Socio-economic Assessment (Volume III). The Project
Description volume provides details of the Project. The second and third EIS volumes describe the many and
varied physical, biological, economic and social factors that might interact with the development of the Project,
and assess the potential environmental effects of the Project on these elements.
This Executive Summary provides a description of the Proponent (Section 2) and the Project (Section 3),
including the rationale and need for the Project, schedule and workforce, key Project components, construction
and operation activities and planned environmental management approaches. Section 4 provides an overview of
the consultation and issues scoping process that has occurred in support of this assessment, while Section 5
outlines the environmental assessment approach and methods used.
Section 6 includes a description of the regional setting for the Project focusing on the lower Churchill River
watershed and communities of the Upper Lake Melville area. The potential effects of the Project on the
biophysical environment are provided in Section 7 including an overview of effects management, residual
environmental effects, monitoring and follow-up and cumulative environmental effects. In a similar manner, the
socio-economic effects assessment is overviewed in Section 8. Section 9 summarizes the main conclusions of the
EIS focussing on key elements in the EIS including the Precautionary Principle, sustainability, ecological integrity
and biodiversity and benefits for future generations.

PAGE 4

EXECUTIVE SUMMARY

ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT

2.0

THE PROPONENT

Nalcor Energy’s foundation is built on its core business: the generation and transmission of electrical power.
Nalcor Energy makes a strong commitment to provide safe, reliable and dependable electricity to its utility,
industrial, residential and retail customers. Beyond its core business, Nalcor Energy has expanded into the
broader energy sector, including oil and gas, wind energy, and research and development. Nalcor Energy is
leading the development of the Province’s energy resources and is focussed on environmentally responsible and
sustainable growth.
Nalcor Energy has five lines of business (Figure 2-1).

Figure 2-1

Nalcor Energy Corporate Structure

The Energy Corporation Act authorizes Nalcor Energy to invest in, engage in and carry out activities in all areas of
the energy sector (except nuclear) within the Province and, with approval, outside the Province, including:
•

development, generation, production, transmission, distribution, delivery, supply, sale, export, purchase and
use of energy from wind, water, steam, gas, coal, oil, hydrogen or other products used in power production;

•

exploration for development, production, refining, marketing and transportation of hydrocarbons and
products made from hydrocarbons;

•

manufacturing, production, distribution and sale of energy-related products and services; and

•

research and development.

Nalcor Energy’s vision is to build a strong economic future for successive generations of Newfoundlanders and
Labradorians. Nalcor Energy’s employees share a set of common values. Nalcor Energy is a proud, diverse energy
company, whose people are committed to a bright future for Newfoundland and Labrador, united by core
values:
•

Open Communication - Fostering an environment where information moves freely in a timely manner;

•

Accountability - Holding ourselves responsible for our actions and performance;

•

Safety - Relentless commitment to protecting ourselves, our colleagues, and our community;

•

Honesty and Trust - Being sincere in everything we say and do;

•

Teamwork - Sharing our ideas in an open and supportive manner to achieve excellence;

•

Respect and Dignity - Appreciating the individuality of others by our words and actions; and

•

Leadership - Empowering individuals to help guide and inspire others.
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2.1

Commitment to the Environment

An Environmental Services Department was established in 1975. Since that time, the corporation has
demonstrated leadership in managing the environmental aspects of its activities and will continue to do so
under Nalcor Energy. Through the 1970s and 1980s, Hydro (now a subsidiary of Nalcor Energy) was an innovator
both provincially and nationally with respect to environmental assessment, environmental compliance and
effects monitoring, environmental auditing and environmental protection planning. Hydro has confirmed its
leadership role in environmental management by adopting the stringent International Organization for
Standardization (ISO) 14001 standard for its Environmental Management System (EMS) at its facilities. ISO
certification is a demonstration of a high level of commitment to the policy and practice of environmental
management, including review and audit.
Environmental Policy and Guiding Principles (Policy) were established by Hydro in 1997 and updated in 2006.
This Policy has been adopted by all lines of business of Nalcor Energy and is provided below.

ENVIRONMENTAL POLICY AND GUIDING PRINCIPLES
The Newfoundland and Labrador Hydro Group of Companies will help sustain a diverse and
healthy environment for present and future Newfoundlanders and Labradorians by maintaining
a high standard of environmental responsibility and performance through the implementation
of a comprehensive environmental management system.
The following guiding principles set out the Hydro Group’s environmental responsibility:
PREVENTION OF POLLUTION
•

implement reasonable actions for prevention of pollution of air, water, and soil and
minimize the impact of any pollution which is accidental or unavoidable;

•

use the Province’s natural resources in a wise and efficient manner;

•

use energy as efficiently as possible during the generation, transmission, and distribution of
electricity, and the operation of its facilities, and promote efficient use of electricity by
customers;

•

maintain a state of preparedness in order to respond quickly and effectively to
environmental emergencies;

•

recover, reduce, reuse and recycle waste materials whenever feasible;
IMPROVE CONTINUALLY
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•

audit facilities to assess potential environmental risks and continually improve
environmental performance;

•

integrate environmental considerations into decision-making processes at all levels;

•

empower employees to be responsible for the environmental aspects of their jobs and
ensure that they have the skills and knowledge necessary to conduct their work in an
environmentally responsible manner;
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COMPLY WITH LEGISLATION
•

comply with all applicable environmental laws and regulations, and participate in the
Canadian Electricity Association’s Environmental Commitment and Responsibility Program;

•

periodically report to the Board of Directors, Executive Management, employees,
government agencies, and the general public which we serve on environmental
performance, commitments and activities;

•

monitor compliance with environmental laws and regulations, and quantify predicted
environmental impacts of selected activities on the environment;

•

respect the cultural heritage of the people of the Province and strive to minimize the
potential impact of Corporate activities on heritage resources.

The Policy is based on the principle of sustainable development, which espouses an appropriate balance among
environmental, economic, and social aspects of its business. Specifically, as required by the ISO 14001 standard,
the Policy commits to prevention of pollution, compliance with legal and other requirements, and continual
improvement of environmental performance.
Hydro has been recognized by such organizations as the Newfoundland and Labrador Association of Professional
Engineers and Geoscientists and the National Hydropower Association for outstanding stewardship and
environmental management. In 2002, the provincial Department of Environment and Conservation selected
Hydro for the Newfoundland and Labrador Environmental Award in the Business Category for “a business that
has demonstrated the exemplary attitude and concern for the environment through sound environmental
management policy, and has demonstrated action to prevent or reduce pollution”.
As part of its commitment to environmental stewardship, Nalcor Energy participates on the Labrador Woodland
Caribou Recovery Team. Nalcor Energy’s operations at Churchill Falls and the associated transmission, as well as
the Project, are within the range of the sedentary Lac Joseph and Red Wine Mountains (RWM) Caribou herds,
both considered threatened under federal and provincial legislation. Additionally, Nalcor Energy:
•

relocates and monitors active Osprey nests;

•

has successful flow maintenance agreements and fish habitat compensation programs at many of its
hydroelectric facilities (Granite Canal, Grey River, Upper Salmon and Hind’s Lake); and

•

has a flora assessment program in the limestone barrens habitat on the Northern Peninsula.

Further to the commitment to environmental stewardship, Nalcor Energy is a sponsor of the Conservation Corps
of Newfoundland and Labrador Green Teams in Labrador and on the Island. The Green Teams promote
conservation through a program involving youth in research and public awareness initiatives. Nalcor Energy has
supported the Nature Conservancy of Canada for a number of years. The Company has also initiated public
awareness programs about energy conservation through its HYDROWISE program and Save Energy events
throughout the Province, and has also supported the Suzuki Nature Challenge.
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Nalcor Energy also has cooperative research initiatives with:
•

Memorial University of Newfoundland and Labrador (MUN) on greenhouse gas (GHG) and climate change;

•

University of Waterloo on remote radio telemetry, habitat selection and swim performance of Atlantic
salmon;

•

Department of Fisheries and Oceans – Science on mercury monitoring, instream flow modelling, and habitat
selection;

•

Joint initiative with Hydro-Québec on GHG emission monitoring on northern reservoirs;

•

provincial Wildlife Division;

•

Institute for Environmental Monitoring and Research (IEMR) on monitoring of the RWM Herd and other
wildlife; and

•

provincial Water Resources Division on hydrometric stations and Real Time Water Quality Monitoring
Network.

The Project has established an Environment and Aboriginal Affairs group, dedicated to the environmental
assessment, environmental planning and environmental management of the Project. This department is made
up of a team of experienced environmental and engineering professionals whose mandate is for the Project to
be constructed in a sustainable way with protection of the environment being a priority.

2.2

Commitment to Consultation

Nalcor Energy is committed to full and open consultation as a means of enabling meaningful dialogue with the
people and groups who have an interest in the Project. Consultation is an opportunity for Nalcor Energy to share
Project information and to receive information and comments from the public.
Meaningful consultation can only take place if the public has a clear understanding of the Project as early as
possible in the review process. Therefore, Nalcor Energy adheres to the following guiding principles for its public
participation program:
•

providing up-to-date information describing the Project to the public and the communities most likely to be
affected by the Project;

•

involving the main interested parties in determining how best to deliver information;

•

delivering programs and information in a timely manner;

•

being responsive to public input and concerns and taking these into account during Project design and
planning;

•

recording accurately and responding appropriately to public concerns raised;

•

identifying and using effective means to provide accurate and complete information; and

•

conducting public meetings/consultations in accordance with applicable regulatory requirements and
guidelines.

The approach to public consultation taken by Nalcor Energy is based on the premise that public participation is a
fully integrated and iterative process, which will continue beyond the environmental assessment process and
extend throughout all Project phases.
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2.3

Commitment to Labrador

Jobs and business activity from the construction and operation of the Project are the first and most tangible
benefits. A substantial portion of the jobs and business spin-offs will logically occur in Labrador. Nalcor Energy
will focus efforts on realizing benefits to Labrador through training opportunities and supplier development and
providing first consideration for employment on the Project to qualified Labrador residents.
The Project is developing an overall Benefits Strategy and an Adjacency Policy, which will also be followed by
contractors. First consideration for employment will be given to qualified workers who are adjacent to the
resource. Newfoundland and Labrador businesses will have full and fair opportunities to participate in the
Project, understanding that price, quality and delivery will be evaluated on a competitive basis. Nalcor Energy
will communicate all Project opportunities to the people of Labrador and throughout the Province.
In acknowledging the importance of training to realize maximum benefit of the Adjacency Policy, Nalcor Energy
has and will continue to work with governments, Aboriginal groups, women’s organizations, training institutions,
and labour organizations. Topics of discussion include the Project’s labour requirements, identifying existing or
anticipated gaps in the labour supply pool, and exploring and discussing potential approaches for addressing
potential gaps.
A diverse workforce is a planned feature of the Project. Nalcor Energy will encourage Aboriginal people, women,
visible minorities, and persons with disabilities to participate in the Project. To this end, a Diversity Plan will be
prepared and implemented. The Project will also build on Nalcor Energy’s existing Community Investments
Program with local initiatives. The Project has already started local contributions through the use of donations
to local initiatives as incentives for meeting and workshop participants to provide feedback through exit surveys.
All Aboriginal groups will be encouraged to participate actively in the Project. An Impacts and Benefits
Agreement (IBA) is being negotiated with Innu Nation that, once concluded, will define how the Labrador Innu
will participate in and benefit from the Project.
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3.0

THE PROJECT

Nalcor Energy is proposing to develop two hydroelectric generation facilities, including construction of
associated dams and reservoirs, on the lower Churchill River in central Labrador. One will be located at Gull
Island and one at Muskrat Falls. The Project also includes transmission lines between Muskrat Falls and Gull
Island and from Gull Island to the existing Churchill Falls facility. Project construction will be a major
undertaking, which will require a large effort, including materials supply and transportation, support
infrastructure, equipment and labour. Temporary access roads will be required, construction camps built and
partial clearing will take place in reservoir areas.
The reservoir flooding required for the Project is 126 km2, approximately 5 percent of the 2,500 km2 occupied by
the Smallwood Reservoir at Churchill Falls. The Project will produce 16.7 terawatt-hours (TWh) per year which is
approximately 50 percent of the energy generated at Churchill Falls. A more detailed description of the Project is
provided below.

3.1

Rationale and Need for the Project

Nalcor Energy has been given the mandate by the Province to develop the Lower Churchill Hydroelectric
Generation Project for the benefit of residents of Newfoundland and Labrador. The Project is needed to:
1. address the future demand for hydroelectric generation in the Province;
2. provide an electric energy supply for sale to third parties; and
3. develop the Province’s natural resource assets for the benefit of the Province and its people.
The Churchill River is recognized as a significant, long term, reliable source of renewable hydroelectric energy,
which has yet to be fully developed. The existing Churchill Falls Power Station is located 225 km upstream from
the Gull Island site. This facility came into service in 1971, and it currently has an installed capacity of 5,428 MW
and generates an average of 34 TWh of energy per year. Development of the untapped hydroelectric potential
on the Churchill River will contribute benefits to the Province as a long term renewable energy supply and a
source of revenue. During construction, the Project will also make a strong contribution to the local and
provincial economy through associated direct, indirect and induced employment, and business opportunities.
The Project will contribute to GHG emissions reduction, not only within the Province, but also nationally and
internationally. Renewable electricity from the lower Churchill River will potentially eliminate the need for the
thermal generating station at Holyrood. As well, excess electricity from the Project has the potential to displace
existing fossil-fuel generation in export markets. The Project has a generation capacity of 3,074 MW of
renewable power. It is anticipated that 800 MW will be required to meet provincial needs, including
replacement of Holyrood as well as load growth and from industrial development. The remaining capacity will
be available both to meet the needs of new large-scale industrial developments that may decide to locate within
the Province because of the availability of power, and for export to customers and markets in northeastern
North America.
It is anticipated that the demand for new electrical generation in eastern North America in the coming decades
will provide a ready market for the excess electrical energy generated by this Project. Within Canada, Ontario
plans to retire coal fire plants by 2014 and retire or refurbish over the next two decades nuclear facilities that
have reached the end of their service. This will necessitate the development of approximately 24,000 MW of
new generation to meet Ontario’s needs. New Brunswick is heavily reliant on fossil-fuels, with 64 percent of the
4,175 MW of total generating capacity coming from fossil-fuel generating sources. In Nova Scotia the peak load
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is currently in the range of 2,200 MW and the annual load growth is estimated to be 1.7 percent. Eighty-eight
percent of Nova Scotia’s electricity comes from fossil fuels. The National Energy Board (NEB) is forecasting that
growth demand for energy in Canada will continue to grow from 2010 to 2020 by 14 percent, or 82 TWh.
Within the United States demand growth in the State of New York is projected to be 1.2 percent annually. In
New England the summer peak load will grow from 29,940 MW to 31,373 MW, an annual average growth rate
of approximately 1 percent between 2012 and 2017.
3.1.1

Benefits of Hydroelectricity

The Newfoundland and Labrador Energy Plan (Energy Plan) sets out government policies, plans for energy
development and management in this Province and stresses the important role of hydroelectric energy
generation. Not only is this resource recognized for its economic and social potential, but also for its capacity to
help reduce GHG emissions, which is of global concern.
The environmental value of renewable energy sources such as hydro-generated electricity is recognized far
beyond the provincial Energy Plan. Several international agencies, such as the World Summit for Sustainable
Development, the Intergovernmental Panel on Climate Change (IPCC) and the United Nations Symposium on
Hydropower and Sustainable Development, have recently highlighted sustainable hydroelectric generation as a
key instrument for lowering emissions and as a vital component of a cleaner, renewable energy future. Because
the electricity-generating turbines in hydropower developments are turned by flowing water, rather than by
coal- or oil-fired steam (as in thermal power plants), there are virtually no emissions. For example, a typical
hydro plant development releases less than 2 percent of the emissions of a comparable coal-fired plant and just
5 percent of the emissions of a natural gas-fired plant (Figure 3-1).

Figure 3-1
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Comparison of Greenhouse Gas Emission Intensities for the Project and Competing Forms of
Electricity Generation
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Considering that an average Canadian automobile produces about 5 tonnes of GHG annually, the GHG
displacement potential of the Project is equivalent to taking 3.2 million vehicles off the road forever.
3.1.2

The Lower Churchill River Potential and Benefits to the Province

The lower Churchill River is one of the most attractive undeveloped hydroelectric projects in North America, and
it is specifically recognized in the Energy Plan as a priority for investing in sustainable energy assets. Together,
the Gull Island and Muskrat Falls sites have the potential to supply more than 3,000 MW of power, and provide
16.7 TWh of electricity every year. This represents about half of the energy presently produced from the
Churchill Falls Power Station (34 TWh).
Another important benefit that will begin to flow immediately from the Project is employment. This includes
skilled work in design, site preparation, construction, project management, quality and environmental control,
operations and the associated work and services to supply equipment and materials, as well as the needs of the
workers. To ensure that economic benefits are maximized (to Labrador specifically and the Province generally),
Nalcor Energy is developing a targeted industrial benefits strategy.
The total potential direct and indirect (spin-off) employment from the Project ranges from a low of 34,000
person-years of employment to a high of 82,000. Employment directly and indirectly resulting from the Project
is estimated to be 34,000 person-years. If other large-scale industrial developments occur as a result of the
Project, the person-years of employment will be as high as 82,000.
In addition to revenues from the sale of lower Churchill River electricity, the Project will greatly increase the
amount of power available for a variety of economic developments in Labrador and on the Island. Access to a
secure and reliable supply of energy will create a long-term strategic advantage for further development within
the Province. The fact that the power is renewable will have further appeal to many companies that are
becoming increasingly aware of the value of reducing GHG emissions and adding environmental stewardship to
their corporate identities and practices.

3.2

Schedule and Workforce

Work on the two generation sites is expected to require a capital investment of approximately $6.5 billion (in
2008 dollars) over 10 years, and will generate more than 15,000 person-years of direct employment during the
construction phase, with a peak of over 2,000 workers in Year 6 (Figure 3-2).
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Figure 3-2

3.3

Total Construction Workforce for Gull Island and Muskrat Falls

Gull Island Facility Overview

The Gull Island Generation Facility will have a generation capacity of 2,250 MW and consist of
•

a powerhouse containing five Francis turbines;

•

a concrete-faced and rock filled dam, 99 m high and 1,315 m long; and

•

a reservoir 232 km long, inundating an area of 85 km² at full supply level (FSL).

The other main components will be:
•

the approach channel;

•

the intake and penstocks (directing the water to the generator-turbines);

•

the tailrace channel (allowing water to return to the river after it has passed through the turbines);

•

the spillway (to let water bypass the turbines during high flow events); and

•

the main power transformers and switchyard (raising the generation voltage up to 735 kV) (Figure 3-3).

The facility will be connected by access road to the Trans Labrador Highway (TLH). For security, all areas around
the powerhouse will be fenced where practical and entrances to structures and buildings will be restricted.
Sensitive areas will be equipped with remote cameras. The site will also include warning signs as required. A
construction accommodations complex will be built for up to 2,000 workers.
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Figure 3-3

Gull Island Facility Layout
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3.4

Muskrat Falls Facility Overview

The Muskrat Falls Generation Facility will have a capacity of 824 MW. The main components (Figure 3-4) include:
•

the powerhouse, with four fixed propeller or variable-pitch Kaplan turbines;

•

a concrete dam with two sections on the north and south abutments of the river; the south section dam will
be 29 m high and 325 m long, while the north section will be 32 m high and 432 m long; and

•

a reservoir 59 km long, inundating 41 km2 at FSL.

Like the Gull Island Generation Facility, the construction of the dam at the Muskrat Falls site will result in the
formation of a reservoir. However, the Muskrat Falls Generation Facility will be different from the Gull Island
Generation Facility in that the facility will not have penstocks; the approach channel will direct the water from
the reservoir into the power intakes, where concrete spiral cases will distribute water through the turbines. The
water will then discharge into the tailrace. The passage of flows in excess of power generation requirements will
be through a spillway. The facility will also have transformers and a switchyard, which will raise the generation
voltage to 230 kV.
Access to the Muskrat Falls site will be from the south side of the river, via Black Rock Bridge, which is located
8 km west of Happy Valley-Goose Bay. A construction accommodations complex will be built for up to 1,000
workers.

3.5

Reservoir Clearing

The planned reservoir clearing strategy for the Project involves the removal, where feasible, of all trees that
extend into an area 3 m above FSL to 3 m below low supply level (LSL). This strategy is known as partial clearing.
Since many of the trees to be cleared range in height from 15 to 18 m, this will result in the clearing of a ring
around the perimeter of the reservoir that could, in some areas, be more than 20 m vertical distance. This
approach minimizes the generation of floating debris over time resulting from the stabilization of new shoreline
and ice damage to trees that remain below minimum flood level. Due to the configuration and topography of
the Churchill River valley, implementing this partial clearing option will essentially mean full clearing of the
Muskrat Falls Reservoir and the upper portion of the Gull Island Reservoir. Clearing of the perimeter ring
described above will only occur in the lower reaches of the Gull Island Reservoir (i.e., the area between 119 and
128 m above sea level). The environmental assessment has been based upon a maximum cleared width of 15 m
from the shoreline at FSL. The actual cleared width will be dictated by the reservoir preparation plan that will
consider safety, terrain, biophysical and access requirements. This clearing strategy could result in the clearing
of about 70 percent of the flooded forest vegetation present within the two reservoirs. Figure 3-5 shows the
extent of reservoir clearing at Gull Island, as an example.
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Figure 3-4

Muskrat Falls Facility Layout

ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT

EXECUTIVE SUMMARY

PAGE 17

ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT

Figure 3-5
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Extent of Reservoir Clearing at Gull Island
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3.6

Transmission Line

The transmission line (Figure 3-6) will consist of
•

a 203 km-long 735 kV section between Gull Island and Churchill Falls; and

•

a 60 km-long double-circuit 230 kV section between Muskrat Falls and Gull Island.

Figure 3-6

Typical 735 kV Single Circuit Structure Tower

The transmission line structures from Gull Island to Churchill Falls will be lattice steel type towers approximately
50 m high with an average span of 500 m between each tower. The line will have a ground clearance of 18 m
over roads and 14 m over other areas, in accordance with design standards for this voltage class transmission
line.
The structures from Muskrat Falls to Gull Island will also be lattice steel type tower. Each structure will carry two
circuits (called a double circuit configuration). These towers will be approximately 40 m high and have an
average span of 380 m between each tower. The line will have a ground clearance of 7.3 m over roads and 6.7 m
over other areas, in accordance with design standards for this voltage class transmission line.
The location of the transmission line will be north of the Churchill River and will parallel, as much as possible, the
existing 138 kV transmission line that runs between Happy Valley-Goose Bay and Churchill Falls. The new
transmission line right-of-way will be generally 80 m in width, in addition to the existing transmission line rightof-way.
The right-of-way clearing involves removal of vegetation that exceeds 1 m height at maturity. Effort will be made
to minimize the unnecessary removal of low growing vegetation with due consideration for the safety, reliability
and maintenance of the transmission lines.

3.7

Operation

While maintenance personnel will be stationed in Happy Valley-Goose Bay, Nalcor Energy will operate the Gull
Island and Muskrat Falls Generation Facilities remotely from St. John’s at its existing Energy Control Centre
(ECC). The generation facilities will be constructed so that the operation of all plant equipment can be
monitored by ECC staff. ECC staff will also have access to telemetry data from the generation facilities and will
have the ability to remotely start and stop equipment.
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In order to maximize power and energy output, Gull Island Reservoir will be operated as close to FSL (125 m) as
possible. Both lower Churchill reservoirs will be operated in concert with the existing facilities at Churchill Falls
so as to maximize efficiency of all generation facilities on the Churchill River, as required by the water
management provisions of the Electrical Power Control Act and Regulations. With coordinated operation of the
three facilities (Churchill Falls, Gull Island and Muskrat Falls), fluctuations in water level in the lower Churchill
reservoirs will be minimized, to the extent possible.
At Gull Island, daily drawdowns in the order of several centimeters are likely, and weekly drawdowns of up to
one metre could take place. On occasion, the full 3 m drawdown may be used when flow from Churchill Falls is
reduced. The reservoir will also be drawn down each spring so that the substantial inflows that result from
melting snow in the spring can be captured. During severe flood events, the reservoir level may rise up to a
maximum flood level of 127 m.
As with Gull Island, Muskrat Falls will also be operated as close to FSL (39 m) as possible. Daily fluctuations of
several centimetres and weekly fluctuations of up to 0.5 m are anticipated. During severe flood events, the
reservoir level may rise up to a maximum flood level of 44 m.
There are no plans for decommissioning the facilities, so this is not considered in the EIS. Hydroelectric facilities
have very long operating lives. For example, the Province’s first major hydroelectric facility, at Bay D’Espoir, is
still operating after more than 40 years in service, and will continue to do so into the future, with the
appropriate maintenance and upgrading. Temporary roads, camps and other construction infrastructure will be
removed at the completion of construction and once site rehabilitation has been undertaken.

3.8

Environmental Management

Nalcor Energy’s approach to effects management is multi-faceted, using various methods, standards and design
phases to develop a Project with reduced potential for adverse environmental effects and enhancement of
Project benefits. These include:
•

compliance with regulatory requirements and internal corporate requirements;

•

designed-in mitigation/Project features that inherently reduce adverse environmental effects, while also
serving important technical and/or cost requirements;

•

Valued Environmental Component (VEC and see Section 4.4 for detailed discussion) and/or Project-specific
mitigation that has been identified through this EIS to reduce the potential for specific adverse
environmental effects, and compensation/enhancement that is intended to address specific adverse
environmental effects of the Project that cannot be avoided or to enhance Project benefits;

•

implementation of an Environmental Protection Plan (EPP); and

•

development of a Safety, Health, and Environmental Emergency Response Plan (SHERP).

Each of these approaches is described more fully below.
3.8.1

Compliance with Regulatory and Corporate Requirements

Nalcor Energy will fully comply with all provincial and federal regulatory requirements applicable to the
construction and operation of the Project. Compliance will be facilitated through a program of environmental
compliance monitoring, including on-site environmental monitors. Examples include compliance with respect to
blasting, handling, storage and disposal of fuel and other hazardous materials, development of emergency
response plans and control and discharge of Project effluents.
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Nalcor Energy has adopted Hydro’s corporate Environmental Policy and Guiding Principles and its EMS meets
the requirements of ISO14001:2004 (Environment). Environmental protection measures and mitigation
associated with this Project will be required to meet the same high corporate standard. The EMS includes
monitoring of environmental performance and integrates environmental management into the company's daily
operations, long term planning and other quality management systems.
Compliance with regulatory and corporate requirements is fundamental to the Basis of Design (BOD) for the
Project. The BOD contains the fundamental criteria, principles, and/or assumptions for the Project design. The
design for the Project is based upon the following principles.
•

maintaining consistency with all applicable standards, codes, legislation, acts and regulations;

•

employing fail safe design principles;

•

designing all assets and systems to promote safety, reliability, efficiency and reducing environmental effects;

•

observing good utility practice;

•

designing environmental mitigation and rehabilitation before issuing construction contracts for tender;

•

employing principles of life cycle cost analysis;

•

respecting local climatic/service conditions such as ambient temperature, elevation, humidity and wind
throughout the Project;

•

considering only proven technology; and

•

remotely operating and monitoring all hydroelectric plants and transmission systems from the ECC.

3.8.2

Designed-in Mitigation/Key Project Features

Consideration of environmental issues at the earliest stages of project planning and design is integral to Nalcor
Energy’s overall EMS. This approach facilitates the use of designed-in mitigation, a very effective planning tool.
The early identification of mitigation measures not only serves to avoid or reduce negative environmental
effects but also improves the accuracy of Project cost and schedule definition. Designed-in mitigation involves
the consideration of alternative Project design, construction techniques and timing. Initially, the potential
alternatives are evaluated based on technical, economic and environmental feasibility.
In addition to designed-in mitigation, there are a number of Project features that inherently reduce the Project’s
potential for adverse environmental effects, while also serving important technical and/or economical
considerations. Examples of these features, along with designed-in mitigation, are described below.
Reservoir Clearing: Three strategies were considered for the clearing of the Gull Island and Muskrat Falls
reservoirs: minimal clearing; partial or selective clearing; and complete clearing. Considering technical and
economic factors, the partial (selective) clearing option was determined to be the preferred strategy. Partial
clearing involves the removal, where feasible, of all trees that extend into an area 3 m above FSL level to 3 m
below LSL. This approach minimizes the generation of floating debris over time resulting from the stabilization of
new shoreline and ice damage to trees that remain below minimum flood level. This clearing strategy could
result in the clearing of up to 70 percent of the flooded forest vegetation present within the two reservoirs. The
extensive work program associated with removing vegetation from the two reservoirs addresses several
objectives, including:
•

supporting hydroelectric plant operations by reducing the occurrence of floating debris at intakes;

•

rendering the reservoirs navigable for existing and anticipated boat traffic;

•

improving shoreline and riparian zone habitat quality;
EXECUTIVE SUMMARY
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•

improving fish habitat quality, especially for shallow water and nearshore areas; and

•

making the merchantable timber resource available to other users.

The extent of reservoir preparation (as described throughout this EIS) may be modified due to limiting factors
that will be encountered in the field. Safety and technical considerations may determine that reservoir clearing
in certain areas cannot be achieved (e.g., steep slopes adjacent to Winokapau Lake). Areas not cleared because
of these limiting factors will not change the results of the effects assessment. In addition, operational
procedures and methods will be implemented to deal with any potential issues (e.g., trash and debris removal
requirements) that could result from any area not cleared.
Currently Regulated River: As the Churchill River is currently regulated through the existing generation facility,
the natural flow variability has been reduced. This alteration of flow forms part of the baseline compared to
natural conditions, flows in the Churchill River are now higher in winter and lower in late spring and summer.
This has resulted in a less variable flow regime over the course of the year, both seasonally and monthly. As the
storage is upstream from the Project, there will be minimal changes to downstream flow.
Operating Regime: As discussed in Section 3.7, the operating regime will result in minimal reservoir fluctuations.
Minimal fluctuations in reservoir levels will have benefits for the environment, helping to establish the riparian
zone and minimizing drawdown.
Transmission Line Route Selection: Two potential 1-km wide corridors were identified as possible alternatives
for the transmission lines. One alternative is located next to the existing transmission line from Churchill Falls to
Happy Valley-Goose Bay (Option 1), and the other is a line originally proposed in the late 1970s and re-evaluated
in 1999 (Option 2). Engineering and environmental data are available for both corridors. A mapping study was
completed which evaluated technical, economic and environmental constraints along the alternative corridors.
The environmental constraints included sensitive terrestrial habitat (e.g., bogs), sensitive aquatic habitat (e.g.,
stream crossings), land use (e.g., cabins) and cultural heritage resources (archaeological sites). Using avoidance
as the principal mitigation, the studies balanced technical and economic matters when selecting routes to avoid
or minimize environmental constraints. Both alternatives were determined to be technically and economically
feasible. The use of the existing access trails and travel routes associated with the existing transmission line for
Option 1 will minimize habitat fragmentation and will result in a reduced need for new terrain disturbance and
new stream crossings. Therefore, Option 1 was selected.
Other Designed-in Mitigation: There are a number of other decisions that were made early in the Project
planning process to mitigate potential adverse effects of the environment. For example, the Project will use
existing transportation infrastructure to the maximum extent possible. In particular, existing roads, bridges,
railways and wharfs will be used where possible to minimize costs, but this will also minimize the requirement
for additional habitat disturbance. As well, where possible, Project access roads, spoil areas, borrow pits and
quarries will be located within the flood zone; this will again serve to reduce the requirement for surficial
disturbance as a result of the Project. Temporary bridges on access roads will have a five-year design life so that
they must be removed when construction is complete. As well, there will be no open burning of cleared
vegetation. The cultural significance of the Muskrat Falls knoll was considered along with technical and
economic feasibility in the selection of layout alternatives for Muskrat Falls. The design selected had the least
overall interaction because diversion tunnels were not required through the rock knoll. Following construction,
infrastructure not required for operation will be removed and the sites will be rehabilitated. This includes areas
such as the accommodations complexes, access roads and quarry and borrow pits.
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3.8.3

VEC and Project-Specific Mitigation, Compensation and Enhancements

In addition to the designed-in mitigation, mitigation measures have also been identified in response to the
identification and assessment of specific Project effects. This includes measures such as relocating active beaver
colonies within the areas to be flooded and creating new fish habitat within the new shore zone of the
reservoirs. A full listing of these mitigation measures is provided later in this document in Section 7.2 for the
Biophysical Environment and Section 8.2 for the Socio-economic Environment. In addition to mitigation
measures, these sections also include a listing of proposed compensations and enhancement/optimization
measures. Compensation has been proposed where certain adverse Project effects are considered unavoidable,
such as flooding of trap lines or where required by government, such as compensation for any alteration,
disruption or destruction of fish habitat. For the socio-economic environment, in particular, there are many
measures proposed to enhance or optimize potential Project benefits. For instance, there are a variety of
measures planned to increase the opportunity for local residents and companies to fully benefit from Project
employment and servicing contracts.
3.8.4

Environmental Protection Planning

All of the above environmental protection procedures, regardless of whether they are in response to regulatory
requirements, designed-in mitigation or developed to meet a VEC-specific issues, will require implementation in
the field. In other words, contractors responsible for Project construction will need to be aware of the
commitments contained in this EIS and how they will be specifically implemented. The EPP will consolidate all of
this environmental information in a format that provides sufficient detail for the implementation of
environmental protection measures on site. The main objectives of Nalcor Energy’s EPP are to:
•

consolidate information for planning;

•

provide details of Nalcor Energy’s commitment to environmental protection and planning;

•

provide site specific environmental protection measures; and

•

provide guidelines for field activities and decision making on environmental issues relevant to Nalcor
Energy’s construction, and operation and maintenance activities.

An EPP will be developed for the construction and operation and maintenance phases of the Project as outlined
in the EIS.
3.8.5

Safety, Health and Environmental Emergency Response Plans

Given the complex nature of activities associated with the construction, operation and maintenance of a
hydroelectric project, an accidental release or other unplanned event is possible. While the EPP addresses
routine activities, separate plans are required to address response requirements for emergency situations.
Nalcor Energy has in place a Corporate Emergency Response Plan (CERP) which establishes a formal process for
the provision of corporate based support activities such as engineering, safety and health to operational
facilities in times of emergencies.
The Project will build upon the CERP and Nalcor Energy will proactively identify potential emergency situations
and will develop response procedures, including a SHERP. The purpose of a SHERP is to identify responsibilities
in the event of an unplanned incident (including dam failure or the accidental release of oil or other hazardous
material), and to provide the information required for effective response and incident reporting. The
establishment and maintenance of emergency response procedures allows for:
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•

protection and maintenance of human health and safety;

•

identification of the potential for accidents and emergency situations;

•

planned response to accidents and emergency situations; and

•

prevention and mitigation of potential environmental effects associated with accidents and emergency
situations.
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4.0

CONSULTATION AND ISSUES SCOPING

Environmental assessment examines interactions between a proposed undertaking and the natural and human
environment. Key to this examination is the identification of issues and concerns related to these interactions by
interested parties. This process is referred to as issues scoping and relies on a program of consultation whereby
the interested public learns of the Project and documents areas of concern either through contact with Nalcor
Energy or with designated representatives of the provincial and federal governments. To this end, Nalcor Energy
has a consultation program directed at the general public, interested groups and organizations and Aboriginal
groups in Labrador and throughout the Province.

4.1

Stakeholder Consultation

Nalcor Energy has informed and consulted with residents, local communities, community organizations,
interested regional and national organizations, resource users, other stakeholders, government agencies and the
general public as part of Nalcor Energy’s commitment to ongoing dialogue. A Project office has been opened in
Happy Valley-Goose Bay to provide easily accessible information to local residents.
From November 2005 to December 2008, the Project Team has conducted sustained and timely communication
with residents in the area that may be affected by the Project. The information provided has included Project
updates, baseline study descriptions, permits and regulations, mitigation and effects management strategies
and schedules. This has provided stakeholders with the information necessary to identify and discuss aspects of
the Project that may affect them.
As a general approach, the scale and effort of public participation increases with proximity to the Project.
Therefore, consultation efforts focused on communities in the Upper Lake Melville area (Happy Valley-Goose
Bay, Sheshatshiu, North West River, Mud Lake and Rigolet), Churchill Falls, western Labrador and Natuashish
and, to a lesser extent, St. John’s.
Nalcor Energy has used a variety of consultation methods to date designed to best suit both the purpose of the
specific consultation effort and the parties being consulted. Methods have included open house meetings, oneon-one meetings, technical workshops, Project website, electronic news notifications, Project newsletter,
information sheets, speeches and press releases. Technical workshops have been held to discuss specific issues
such as methylmercury, energy alternatives, training and employment. Nalcor Energy plans to conduct
additional focussed workshops in accordance with public interest.
As follow-up to a series of open house meetings that have been held, a second series will be organized to share
updated information with the public following EIS submission. Nalcor Energy also plans to continue individual
stakeholder meetings, including with government agencies.

4.2

Aboriginal Consultation

The Project is located in central Labrador, an area presently under land claims negotiation between Innu Nation
and the provincial and federal governments. Nalcor Energy has been working directly with Innu Nation regarding
the environmental assessment of hydroelectric development on the lower Churchill River since 1998. More
recently, Nalcor Energy has actively engaged in discussions about the Project with other Aboriginal groups.
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4.2.1

Labrador Innu

Labrador Innu are resident primarily in two communities: Sheshatshiu in central Labrador and Natuashish on the
Labrador North Coast. The Sheshatshiu Innu and the Mushuau Innu of Natuashish comprise separate Bands,
with each community on a Reserve with an elected Chief and Council. These communities are collectively
represented by Innu Nation, an elected political organization, that represents Innu in aspects of governance,
including consultation and negotiations with Nalcor Energy on the Project.
In September 2008, the Province and Innu Nation signed the Tshash Petapen (New Dawn) Agreement. The
Agreement resolves key issues related to the land claims (Innu Rights Agreement), Innu redress for the upper
Churchill hydroelectric development and the lower Churchill (Project) IBA.
Consultation with Innu Nation in association with the proposed development of the hydroelectric potential of
the lower Churchill River was initiated in 1998 through 2001, and resumed in 2005. Nalcor Energy and Innu
Nation have developed and implemented a process for consultation in the communities of Sheshatshiu and
Natuashish. An Innu Community Consultation Team was established in 2000 through funding and resources
provided by Nalcor Energy to provide information and conduct ongoing consultation in the Innu communities
related to the Project until mid-2008.
The Innu Community Consultation Team participated directly in discussions with Nalcor Energy, conducted
reviews of the Project’s environmental and engineering work, and consulted with Innu on these matters. The
Innu Community Consultation process has also served as a forum for Innu Nation to consult with its membership
during IBA negotiations.
Innu Nation officials and members participated in public open houses that were held in North West River,
Sheshatshiu, Natuashish and Happy Valley-Goose Bay in 2007 and 2008. These open houses were held to seek
public input respecting the Project for consideration in Project planning and the environmental assessment.
4.2.2

Labrador Inuit

Labrador Inuit are primarily resident in Nunatsiavut (the communities of Nain, Hopedale, Makkovik, Postville
and Rigolet on the Labrador North Coast) and in the central Labrador communities of North West River and
Happy Valley-Goose Bay, with other Inuit residing in Cartwright, Labrador City, St. John’s and elsewhere. There
are approximately 5,000 Labrador Inuit beneficiaries.
The Labrador Inuit Land Claims Agreement (Agreement) came into effect on December 1, 2005. This Agreement
sets out the details of land ownership, resource-sharing and self-government within the area covered by the
Agreement in Northern Labrador. The Agreement establishes the Labrador Inuit Settlement Area (LISA), in
Northern Labrador and the adjacent coastal zone. Within the LISA, Labrador Inuit owned-land is referred to as
Labrador Inuit Lands (LIL). The Agreement provided for the establishment of a regional Inuit government,
referred to as the Nunatsiavut Government, which primarily has law-making authority over Inuit on LIL and Inuit
rights throughout the LISA.
Although the Project’s physical footprint does not include the lands under Nunatsiavut Government jurisdiction,
Nalcor Energy has consulted with Nunatsiavut Government and invited Nunatsiavut Government
representatives to Project open houses and to Nalcor Energy’s series of technical workshops. An open house
was held in Rigolet, a community within Nunatsiavut in September 2008 to address concerns that Project
features might interact with Lake Melville.
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4.2.3

Labrador Métis

The Labrador Métis Nation (LMN) comprises 6,000 members, who live throughout Labrador and elsewhere, with
concentrations in the Upper Lake Melville area and along the southern coast of Labrador from Cartwright to
Mary’s Harbour. The Labrador Métis Association was established in 1985, and renamed the LMN in 1998. The
LMN has asserted a land claim in the region that overlaps the lower Churchill River; however, this claim has not
been accepted for negotiation by either the federal or provincial governments.
Nalcor Energy initiated discussions with the executive of the LMN in the spring of 2007. The LMN chose not to
participate in some discussions and various consultation opportunities but, more recently, a series of meetings
have been held to exchange information about the Project, the environmental assessment and possible LMN
interests. These meetings have provided a basis for continued and ongoing Project-related discussions and
consultation.
4.2.4

Quebec Innu

There are also Innu (not considered part of Innu Nation) who reside in 10 Innu communities in Quebec. The land
claim areas of seven Quebec Innu communities extend into Labrador and are currently in various stages of
comprehensive land claims negotiations with the Governments of Canada and Quebec. In accordance with the
EIS Guidelines, Nalcor Energy has offered to meet with Quebec Innu groups in order to provide information
about the Project and to allow Quebec Innu an opportunity to express their concerns and interests in relation to
the Project. A number of these meetings have been held and the information shared is intended to enable the
Quebec Innu to participate more effectively in the environmental assessment process.

4.3

Issues Identification

Key issues identified through consultation with the public, including Aboriginal groups, have been considered in
Project design and planning and in the development of guidelines, policies and programs, as well as the
identification of topics to be addressed in this EIS.
As one example of issues identification and follow-up, a meeting in Mud Lake provided a useful interchange that
focused on travel across the lower Churchill River between that community and Happy Valley-Goose Bay. Nalcor
Energy then directed its consultants to incorporate into their modelling studies a close examination of ice
freeze-up and break-up timing during Project operations (how operation of the generation sites may influence
downstream hydrology). As well, a resident of the community provided a long term record of freeze-up and
break-up dates, which served to improve the quality of baseline data.
The issues most often identified in the public consultation process, to date, helped to determine the scope of
the assessment and include:
•

environmental assessment process;

•

environmental effects to fish and fish habitat;

•

involvement of Innu Nation and other Aboriginal groups;

•

environmental effects on climate change;

•

environmental effects on terrestrial and aquatic ecosystems;

•

environmental effects on resource users;

•

opportunity for input; and

•

effects on socio-economic conditions.
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Each of these issues has been considered and addressed by Nalcor Energy within this EIS, where appropriate. As
well, Nalcor Energy plans to continue a dialogue through further meetings and discussions, and using the
identified range of consultation mechanisms.
A separate detailed list of the issues identified through Aboriginal consultation includes:
•

consultation regarding the Churchill Falls project;

•

meaningful consultation;

•

availability of Project information;

•

Project effects on the Innu spiritual connection to the land;

•

the effects of wage employment on traditional values;

•

availability of country foods (e.g., loss of access, contamination);

•

effects of employment on social problems such as alcohol and drug addiction;

•

improved communication on the benefits of the Project to Innu;

•

long term benefits; and

•

training and employment.

4.4

Selection of Valued Environmental Components and Key Indicators

Biophysical and socio-economic VECs were selected primarily based on the consultation program and also on
field programs, professional judgement and experience of the Study Team, as well as the requirements of the
EIS guidelines. VECs are biophysical and socio-economic components that are valued by society and can be
indicators of environmental change. Each of the VECs is important to the public and Aboriginal groups in terms
of use, culture, or provision of conditions to support a healthy ecosystem.
To focus the environmental effects analyses, Key Indicators (KIs) were also chosen for each VEC, if appropriate. A
KI is a sub-component of a VEC, and it provides a means to assess environmental effects on a VEC in more detail.
The selected biophysical VECs and associated KIs are presented in Table 4-1. The socio-economic VECs and KIs
are presented in Table 4-2.
Table 4-1

Biophysical Valued Environmental Components and Key Indicators

Valued Environmental Component

Key Indicator

Atmospheric Environment

Climate
Air Quality

Aquatic Environment

Fish and Fish Habitat

Terrestrial Environment

George River Caribou Herd
Red Wine Mountains Caribou Herd (Species of Concern)
Moose
Black Bear
Marten
Beaver
Porcupine
Waterfowl (Canada Goose and Surf Scoter)
Raptors (Osprey)
Upland Birds (Ruffed Grouse)
Forest Songbirds (Wetland Sparrows)
Harlequin Duck (Species of Concern)
Other Species of Concern
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Table 4-2

Socio-economic Valued Environmental Components and Key Indicators

Valued Environmental Component

Key Indicator

Economy, Employment and Business

Economy
Employment
Business

Communities

Physical Infrastructure and Services
Social Infrastructure and Services
Community Health

Land and Resource Use

Land and Resource Use is assessed at VEC level

Cultural Heritage Resources

Historic and Archaeological Resources
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5.0

THE ENVIRONMENTAL ASSESSMENT PROCESS AND METHODOLOGY

As the Project proponent, Nalcor Energy was responsible for preparing this EIS under both the provincial and
federal processes, and for ensuring that the scope and relevant guidelines were followed. To help prepare the
documents, Nalcor Energy assembled an expert team of specialists in the wide variety of areas that the
assessment scope identified. These included engineers, design specialists, biophysical and social scientists,
health and safety specialists, managers, environmental analysts, writers and technical review teams. Many of
these people have had considerable experience preparing successful environmental assessments for similar
regulatory processes. Together this team accessed the best and most up-to-date science from around the globe,
identified and considered best practice and mitigation measures from many jurisdictions, and reviewed the
store of existing information about the Labrador environment and the issues that need to be considered.
The approach and methods used in the environmental assessment for the Project are compliant with the
requirements of the CEAA, the NLEPA and Regulations, and the EIS Guidelines.
The environmental assessment focuses on issues of concern or potential environmental effects that have been
identified based on expected Project-environment interactions. Examples of issues of concern or environmental
effects for Terrestrial Environment KIs are change in habitat, abundance and distribution of populations, and
change in health. Examples of issues or environmental effects for Communities KIs are change in ability to
deliver physical infrastructure and services, change in ability to deliver social infrastructure and service, and
change in health determinants. The assessment is organized around these identified issues of concern or
potential environmental effects.
Aboriginal knowledge was an important consideration in the preparation of the EIS. Aboriginal, traditional and
community knowledge has been incorporated in the assessment of relevant VECs or KIs. Sources of Aboriginal
traditional and community knowledge include an Innu Traditional Knowledge Committee (ITKC) report and
information gathered through informant interviews for Land and Resource Use.
This environmental assessment was developed in consideration of sustainable development and the
Precautionary Principle. As required by the EIS Guidelines, the EIS demonstrates that Project activities were
assessed and mitigation measures were discussed in a precautionary manner considering any potential for
serious or irreversible damage to the environment, especially with respect to ecological functions and integrity,
and ability to maintain biological diversity. Assumptions about the environmental effects of the proposed
actions are explained, as well as approaches to reduce or avoid adverse environmental effects. The EIS identifies
proposed mitigation and follow-up and monitoring activities, particularly in areas where scientific uncertainty
exists in the prediction of environmental effects.
Because planning for the development of the lower Churchill River dates back more than 30 years, the EIS team
was able to take advantage of an extensive existing body of knowledge about Project issues of concern and how
the Project might affect the environment. In addition to these earlier sources, Nalcor Energy commissioned
additional background studies and technical reports specifically for this current EIS. In all, more than 90 studies
were completed, covering the full range of relevant subject matter. These studies cover a lengthy timeframe and
provide a substantial storehouse of information, which has been incorporated into the three EIS volumes.
The Study Team, in preparing the environmental effects predictions, was able to employ an extensive database
in the analysis of interactions. While professional judgement is still an important ingredient in making effects
predictions, the Study Team relied extensively on state-of-the-art predictive models as listed in Table 5-1.
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Table 5-1

Predictive Tools and Database Technologies used in the Environmental Impact Statement
Predictive Tools

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Oceanographic - MEFL3D
Ice Dynamics - HEATSIM, ICESIM
River Hydraulics - HEC-RAS
Methylmercury Model
Water and Sediment Transport - SRH-ID, HEC-RAS
Bank Stability Model
Sediment Plume Dispersion - FLOW-3D
Salt Water Intrusion - DHI MIKE 3 MODEL
Noise Dispersion - US Department of Transportation Traffic
Noise Model (TNM)
Economic Effects
GHG Emissions - IPCC TIER 1, 2 and 3
Digital Elevation Modeling
Ecological Risk Assessment
Hydraulic Production Models
Water and Sediment Quality Model

5.1

Innu Traditional Knowledge

Database Technologies
•
•
•
•
•
•

Geographic Information System
Light Intensity Detection and Radar (LiDAR)
Real Time Water Quality Monitoring Network
Hydrometric Stations
Three-Dimensional Imaging
Ecological Land Classification

Throughout the planning and research for the environmental assessment, Nalcor Energy has and continues to
work closely with Innu Nation. A joint Innu Nation/Nalcor Energy Environmental and Engineering Task Force was
established in 2006 to discuss and plan the assessment. It was recognized that Innu Traditional Knowledge (ITK)
is an important contribution to understanding the environment in which the Project would be built and
operated; consequently, the Task Force put in place an ITKC. The ITKC was established to discuss, document and
share ITK for consideration in the EIS. The ITKC comprised Innu Elders and a Researcher/Facilitator, and was in
place from July 2006 until mid-2007. The Committee met regularly over that period, to discuss and share Innu
information and perspectives. While sponsored by Nalcor Energy, the approach and methodology used to collect
ITK was developed by the Innu themselves. The ITK documented through this process was provided by Innu
Nation as a separate report entitled Innu Kaishitshissenitak Mishta-shipu, Innu Environmental Knowledge of the
Mishta-shipu (Churchill River) Area of Labrador in Relation to the Proposed Lower Churchill Project. The
document is included in the EIS as a distinct appendix (Volume IB, Appendix IB-H) and, as relevant and
appropriate, referred to throughout the EIS, according to a protocol developed between Nalcor Energy and Innu
Nation. The types of Information in the ITKC Report include:
•

factual/rational knowledge about the environment;

•

factual knowledge about past and current use of the environment;

•

values about how things should be and what is proper to do in relation to the environment; and

•

Innu cosmology by which information about the environment is organized.

In general, ITK has been used in the assessment in the following ways:
•

considered in alternatives selection;

•

incorporated into description of existing environment;

•

considered in development of effects management measures;

•

considered in the analysis of environmental effects; and

•

considered in development of monitoring and follow-up programs.
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Compilation of ITK and the extensive research and field surveys for cultural heritage resources for the EIS have
enhanced the overall database and understanding of historical and contemporary use of the Churchill River and
surrounding landscape.

5.2

Local Knowledge

Local knowledge augments available statistical and/or officially collected information to provide both a
qualitative and quantitative context for the assessment. Local knowledge was obtained through:
•

focus groups;

•

interviews and discussions with representatives of public and private training groups;

•

technical workshops;

•

community meetings such as the meeting in Mud Lake, which provided access to important information
regarding ice formation and break-up; and

•

open houses and focused face-to-face or telephone surveys.

Nalcor Energy believes that sustained communication with residents in the area that may be affected by the
Project is a priority. Nalcor Energy also believes that the communities and businesses of Upper Lake Melville
area, Churchill Falls and western Labrador, and the Province in general, should have timely and accurate
information about the Project. Collection and maintenance of local knowledge will be an ongoing feature of the
Project. A drop-in storefront Community Information Centre is scheduled to open in Happy Valley-Goose Bay in
2009. The centre will provide an accessible and inclusive resource that will demonstrate Nalcor Energy’s
commitment to provision of timely and accurate Project information. The centre will also seek to receive
feedback on the Project through dialogue with the interested public. Local knowledge will be an important input
to the Project’s EPP and will be used in the development of monitoring and follow-up programs

5.3

Assessment Methods

With the early identification of issues, the availability of local and traditional knowledge, the extensive
background data available coupled with state-of-the-art predictive tools and technologies the Study Team was
able to make accurate, albeit conservative, predictions regarding the interactions of the Project with the
biophysical and socio-economic environment. The steps used to arrive at these predictions for each VEC and/or
KI are described as follows:
•

Appropriate spatial and temporal boundaries were established to help focus the assessment. Boundaries
included an Assessment Area, which is the spatial extent within which the significance of Project
environmental effects are determined as well as ecological and socio-economic boundaries, and
administrative and technical boundaries;

•

Existing conditions were described using the information sources and models described above;

•

Criteria were developed for describing potential effects including nature, magnitude, geographical extent,
timing, frequency, duration, reversibility, ecological context and level and degree of certainty of knowledge.
Where applicable, biological diversity (i.e., species richness) and environmental protection goals and
objectives are also considered;

•

Using the criteria listed above, the definition of a significant residual adverse environmental effect was
provided; this is the threshold beyond which any changes or environmental effects resulting from the
Project were considered to be significant;
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•

Potential interactions between all Project activities and components and all identified VECs and KIs were
identified using an interactions matrix;

•

Measurable parameters were identified which are a measurable aspect of a VEC or KI that can be quantified
and compared against a baseline value or condition;

•

Environmental effects were assessed for each of the Project phases (i.e., construction and operation and
maintenance), for accidents and malfunctions, and specifically for each Project activity. Included within the
assessment of each environmental effect was the identification of proposed environmental effects
management, which includes planned mitigation and optimization measures;

•

Residual adverse, and in some cases positive, environmental effects were rated as significant or not
significant according to the significance definitions developed for each VEC or KI. Any significant adverse
effects were further qualified based on the likelihood of the effect occurring and the capacity of a
renewable resource affected to meet the needs of present and future generations;

•

The cumulative environmental or socio-economic effects of the Project in combination with the effects of
other past, ongoing and reasonably foreseeable future projects and activities were assessed; and

•

The need for any monitoring and follow-up was identified, focusing in particular on any effects with a high
level of uncertainty in keeping with the Precautionary Principle.
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6.0

REGIONAL SETTING

The Project is located in the Churchill River watershed, which covers an area of 92,355 km2 in central Labrador
(Figure 6-1), extending from beyond the Smallwood Reservoir in the west to Lake Melville in the east. The
Churchill River flows into Lake Melville that, in turn, flows into the Labrador Sea.

Figure 6-1

6.1

Central Labrador and the Churchill River Watershed

Ecological Setting

The land area of Labrador is approximately 295,000 km2, with most of this being wilderness. The climate
influences the landscape with intense, low-pressure weather systems characterizing the fall, winter and early
spring seasons, and strong winds and heavy snowfall and rainfall are common along the Churchill River valley.
Occurrences of fog and strong winds decrease with distance inland from the coast. The lower Churchill River
valley and associated watershed is an area of transition between Arctic and sub-Arctic climates. Vegetation in
the river valley is typical of Boreal and Taiga ecosystems which are adapted to nutrient-poor conditions and
extremes in weather. Black spruce coniferous forest is by far the most common habitat in the watershed; in
some areas, it is intermixed with balsam fir, tamarack and hardwood species, most notably trembling aspen,
white birch and heartleaf birch. Feathermoss, sphagnum moss and cladina lichen are the most common ground
cover in these forests. The landscape also includes extensive bogs and fens.
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6.1.1

Wildlife

Caribou is the most important wildlife resource in Labrador, supplying an important source of food, cultural,
recreational and economic benefit for residents and non-residents. The George River (GR) Caribou Herd,
estimated at 296,000 individuals, is a migratory population that ranges approximately over 900,000 km2 of
Labrador and northern Quebec. In recent years, part of this Herd has wintered within the lower Churchill River
valley near Winokapau Lake. Of greatest concern within the lower Churchill River watershed is the RWM Herd,
considered threatened under Schedule 1 of the Species at Risk Act (SARA). This Herd was considered stable in
the 1980s but declined dramatically to 151 animals by 1997, with a further decrease to less than 100 animals by
2003.
Other large mammals in Labrador include moose, which are known to congregate in the lower Churchill River
valley during winter, and black bear, which is the largest predator in the watershed. A variety of furbearers occur
in the lower Churchill River watershed including wolf, coyote, red fox, lynx, marten, weasel, ermine, mink, river
otter, snowshoe hare, Arctic hare, red squirrel and beaver. Porcupine are currently increasing in Labrador after
several decades of apparent scarcity. Small mammals include red-backed vole, which occurs most frequently,
meadow vole, masked shrew and meadow jumping mouse. The little brown bat and northern long-eared bat are
also known to occur in Labrador.
The main groups of birds expected to occur in the lower Churchill River valley include raptors, waterfowl, forest
songbirds, shorebirds and upland game birds. Species may be resident year round or migrate seasonally and
occupy essentially all habitats.
Raptor species in the region include Osprey, which in Labrador tend to nest near waterbodies, at the top of
dominant white or black spruce, or occasionally on large rocks. Cliff-nesting species in this watershed include
Golden Eagle, Red-tailed Hawk, Rough-legged Hawk, Merlin, and Great Horned Owl. Red-tailed Hawk, Merlin
and Great Horned Owl also nest at or near the tops of trees, as do Sharp-shinned Hawk and Northern Goshawk.
Bald Eagle typically build their nests in large, mature trees but, in Labrador, they also use large rocks for nest
sites.
Given the expanse of wetland habitat throughout Labrador, the large numbers of waterfowl that breed here
contribute substantially to the fall flight along the Atlantic Flyway. Waterfowl in central Labrador can be
subdivided into an early-nesting group, comprising dabbling ducks and geese, and a late-nesting group,
comprising sea ducks and diving ducks. The most common of the early-nesting waterfowl in the watershed are
Canada Goose, American Black Duck and American Green-winged Teal. These species are associated with
marshes and other well-vegetated wetlands. They may stage briefly in spring, but quickly move on to breeding
sites.
Late-nesting waterfowl most commonly found breeding along the lower Churchill River are Common Goldeneye
and Common and Red-breasted Merganser. Several tributaries of the lower Churchill River support Harlequin
Duck. The eastern population found in Nunavut, Quebec and Atlantic Canada was designated as a Species of
Special Concern by SARA in 2001. Other species breeding in the watershed are Lesser and Greater Scaup, Ringnecked Duck and Surf Scoter. The status of Barrow’s Goldeneye, designated as a Species of Special Concern by
SARA in 2000, is unclear, but breeding has not been confirmed in the watershed. All these species are typically
associated with relatively deep open water, although many nest among vegetation in relatively shallow
wetlands. Most of these species stage in spring along open parts of the lower Churchill River prior to dispersing
to breeding sites.
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Songbirds in the watershed include members of the flycatcher, corvid, thrush, warbler, finch and sparrow
families. Collectively, they occupy the full range of terrestrial habitat from riparian areas to burns to mature
forest. Species of special status include Rusty Blackbird (Species of Special Concern according to the Committee
On The Status of Endangered Wildlife in Canada (COSEWIC)), Olive-sided Flycatcher (Threatened according to
COSEWIC) and Grey-cheeked Thrush (Vulnerable according to the Newfoundland and Labrador Endangered
Species Act (NLESA)). While not considered a songbird, Common Nighthawk (threatened according to COSEWIC)
also breeds in this watershed.
Upland game birds occupy a wide variety of habitats throughout Labrador - Spruce Grouse, Ruffed Grouse,
Willow Ptarmigan and Rock Ptarmigan. All these species are hunted by residents who often collectively refer to
them as partridge.
6.1.2

Fish and Fish Habitat

Twenty-two fish species use freshwater habitat in the Lake Melville area for at least a portion of their life
history. Seventeen fish species have been recorded in the Churchill River above Muskrat Falls. The dominant
species in the main stem above Muskrat Falls are longnose sucker, white sucker, lake whitefish (normal and
dwarf form), brook trout, ouananiche and northern pike. Arctic char have been recorded in lakes on the plateau
(e.g., Minipi and Dominion lakes) but have not been recorded in the main stem of the Churchill River or in any
tributary below obstructions (e.g., falls). Anadromous Atlantic salmon do not occur above Muskrat Falls. In
general, total standing stock and productivity are low and typical of northern watersheds, reflecting low nutrient
input, as well as the key limiting conditions imposed (on stream systems in particular) by winter freezing
temperatures and reduced surface flow.
Most of the lower Churchill River itself flows over bedrock and coarse sediment comprising boulders and rubble,
with occasional gravel and finer material. The river lies within a well defined channel throughout much of its
length from the Churchill Falls tailrace to the confluence of the Minipi River. The gradient is generally moderate
to steep (for a large river), except along a deep fault that forms a deep, narrow lake (Winokapau Lake).
Generally, the riverbed and banks are stable. The shoreline areas are reflective of the effects of ice pans washing
downstream in the spring, especially in areas of high gradient and rapids. This acts to scour riverbanks of any
perennial vegetation, leaving a zone that is either devoid of growth or hosting only seasonal riparian grasses and
shrubs.
The valley downstream of the Minipi River confluence changes in character with thick (100 to 150 m deep)
deposits of marine sediments. These fine clay and sand materials have been eroded by the river with the result
that much material has been moved downstream to form the delta at the mouth, as well as producing a moving
pattern of shoals and sandbars that turn the river into a braided, wandering channel below Muskrat Falls.

6.2

Socio-economic Context

Labrador has a rich cultural history and a diverse socio-economic environment, ranging from small coastal
communities, to the Upper Lake Melville government and services centre, to areas of intense mining activity in
western Labrador and at Voisey’s Bay. In 2006, 26,364 people lived in 32 communities across Labrador. The two
largest population clusters are Upper Lake Melville, which includes the communities of Happy Valley-Goose Bay,
Sheshatshiu, North West River and Mud Lake; and Western Labrador, which includes the communities of
Labrador City and Wabush. The other Labrador communities are scattered along the coast. The total population
of Labrador has been declining since 1991 and, without any major changes to the economy, is expected to show
a further slight decrease over the next decade. Approximately one-third of Labrador residents are of Aboriginal
descent, including Innu, Inuit and Métis.
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6.2.1

Recent History

In contemporary times, a number of development projects have taken place in Labrador, resulting in substantial
changes to the traditional ways of life of its people. The construction of the military base at Happy Valley-Goose
Bay in the early 1940s marked an important turning point in existing land and resource use and settlement and
subsistence patterns, by offering steady, wage employment to many Aboriginal and non-Aboriginal residents of
the Upper Lake Melville area and beyond. As a result of the shift to wage employment, fewer people travelled to
the interior to partake in traditional activities, such as hunting and trapping. Of those who continued with this
land use pattern, they did so for shorter periods of time. A second key event that occurred in the Recent Period
and resulted in substantial changes to existing cultural and social patterns was the settlement of Innu in the
communities of Sheshatshiu and Utshimassits (Davis Inlet) in the 1960s. This change, put in place by the
Government of Newfoundland and Labrador, resulted in less use of the Labrador interior and an alteration of
traditional Innu harvesting patterns. The Mushuau Innu resettled from Davis Inlet to Natuashish in 2002 and
2003.
Other recent developments in the region include construction of the Churchill Falls Power Station and
production of mining deposits at Labrador City. Both these projects have brought substantial economic benefits
to the region and the Province. The TLH Phase I improved access to the interior, which has further affected the
nature and intensity of land and resource use in the lower Churchill River area by Labrador residents. In 1996, a
Regional Government Service Centre was established in Happy Valley-Goose Bay, serving as a hub for
administration of Government services in central and northern Labrador, and creating jobs for residents in the
town. Most recently, the Voisey’s Bay Mine/Mill Project on the Labrador north coast near Nain has resulted in
considerable business and employment opportunities to Labrador. Happy Valley-Goose Bay serves as a pick-up
area and administration centre for the mine/mill. Since the start of operations, the majority of employees have
been from Labrador and most of these are Inuit or Innu.
6.2.2

Communities

Located at the mouth of the Churchill River near Lake Melville, Happy Valley-Goose Bay has a population of
7,572 and is the largest community in Labrador. It is the centre of economic activity for central Labrador, as well
as the north, southeast and Labrador Straits regions, providing government, health and post-secondary
education facilities for the region. The economy has traditionally been related to the operation of the military
base around which the community developed. The base, now known as 5 Wing Goose Bay, has been the primary
employer in the Upper Lake Melville area since the 1940s and, with current employment levels of 400 civilians
and 100 military personnel, the base continues to play a major role in the regional economy. Additionally, the
local retail and service sector has developed over the past 60 years. The Happy Valley-Goose Bay economy is
primarily wage-based but many area residents, particularly in the smaller communities of the Upper Lake
Melville area, continue to pursue subsistence land use activities for cultural reasons and to supplement their
income.
Mud Lake, North West River and Sheshatshiu are located close to Happy Valley-Goose Bay, near Lake Melville,
and have a combined population of 1,604. Government services, including health care, education and social
services, are the main employers of the residents of these communities, many of whom work in Happy ValleyGoose Bay. North West River and Sheshatshiu are connected to Happy Valley-Goose Bay by road. Sheshatshiu is
an Innu community with Federal Reserve status and is managed by a Band Council.
Churchill Falls is located approximately 300 km west of Happy Valley-Goose Bay and the community is operated
by, and most residents are employed by, Nalcor Energy-Churchill Falls. Although there is a small service sector,
the Churchill Falls Power Station is at the centre of the community’s economy.
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6.2.3

Land Use

Land and resource use activities throughout Labrador include hunting and trapping, angling, wood harvesting,
berry picking, snowmobiling and boating. Both Aboriginal and non-Aboriginal persons are active land and
resource users and this use occurs for traditional and recreational purposes. For residents of the Upper Lake
Melville area and Churchill Falls, this activity is generally focused on the areas adjacent to the TLH Phase I
between Happy Valley-Goose Bay and Churchill Falls. It also takes place around Grand Lake and many of the
former homestead communities near Upper Lake Melville. For both Aboriginal and non-Aboriginal persons in
central Labrador, land use activities take place throughout the year. Residents of western Labrador also travel to
central Labrador for recreational reasons.
Innu land and resource use for subsistence and traditional purposes is widespread; however, current use,
including the establishment of camps and the opportunistic harvest of caribou, porcupine, beaver, ptarmigan
and other species, is focused on areas adjacent to the TLH Phase I between Happy Valley-Goose Bay and
Churchill Falls. Other areas used include the area south of Lake Melville, particularly along the Eagle River and its
tributaries.
An important element of land and resource use is the tourism industry, particularly in central Labrador. The
Central Labrador Economic Development Board reports that at least 25 percent of its businesses have selfidentified as tourism related. Tourism is expected to increase in the region, with the pending establishment of
the proposed Mealy Mountains National Park.
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7.0

THE BIOPHYSICAL ASSESSMENT

7.1

The Biophysical Environment and Effects

The Biophysical Assessment (Volume IIA and Volume IIB) considers aspects of the natural environment (land, air,
water, plants and animals) in which the Project will occur. During the many community and Aboriginal
consultations held to date, one common theme, especially amongst Innu, has been concern as to the legacy
from the Project, for those living in the area as well as for the residents of the Province and for society in
general. To understand how the Project will affect individual components of the environment, such as wildlife or
fish populations, it is first necessary to understand how the Project will alter the landscape. Based on the many
studies and models employed in preparation of the EIS the following section answers these questions.
The lower Churchill River will be changed by the Project, both in terms of gradient and depth. During
construction, the reservoirs will, where feasible, be cleared of vegetation, almost entirely for Muskrat Falls
Reservoir, and along a band throughout the Gull Island Reservoir. In the area to be flooded for the reservoirs,
approximately 70 percent of the vegetation within the area to be flooded will be removed. This will create a
zone that extends from well below the water level to the shoreline and, in some locations, back from the water’s
edge up to a maximum, in some cases, of 15 m horizontal distance. The water surface, shoreline and riparian
areas will develop in a manner similar to that at present. Along the shoreline and back from it, the ground will
consist of stumps and low vegetation. Within approximately seven years following the start of operations,
shrubs and young trees will have grown back along the shorelines. Small shrubs and bushes (flood-tolerant
species) will be present in a relatively narrow zone one to two metres wide along the shoreline.
At selected locations, the re-growth will differ. At the new mouths of many large tributaries, new deltas will
evolve with gravel shoals and shallows, which will provide habitat for fish as well as some plants, waterfowl and
wildlife. One area of the reservoir will be prepared by Nalcor Energy to encourage the establishment of
hardwood vegetation such as Ruffed Grouse habitat. At other locations, Nalcor Energy will encourage areas of
wetland habitat (riparian marsh) to be available for associated species such as wetland sparrows. These species
have specialized habitat requirements that are focused on locally uncommon habitats in the Assessment Area.
Within each reservoir, water velocity will be reduced and laminar (smooth surface) flow will occur more
frequently. None of the rapids will be present any more, but visible currents will occur between the Churchill
Falls Power Station tailrace and Winokapau Lake, as well as below Winokapau Lake. The reduction in current
velocity is a direct function of the increased depth of water. The deepest water will be found at the face of the
Gull Island dam. Because it will be wider, Muskrat Falls Reservoir will be relatively slow moving.
Ice will cover most of the reservoirs each winter, except in the few areas with high velocity flows, at the mouths
of major tributaries and at each tailrace. The ice cover will be stable and thick. Ice melt will occur earlier than
surrounding areas. During spring runoff, the moderated flow and low velocities (relative to existing conditions)
will mean that most ice will melt in place so that there will be little, if any, ice scour along the banks. Freeze-up
along the river downstream of Black Rock Bridge will be approximately two weeks later than at present
(December). Breakup will be delayed approximately one to two weeks than at present (May).
At the new water level, the forces of wind will act on the shoreline to create waves that can act on erodible soils
to undercut banks and produce failures that eventually create a new beach at the waterline. The higher water
levels of the two reservoirs will mean that the gradient for groundwater will be lower as it drains to the river.
Thus, the larger scale slumps which characterize the area below Gull Lake will now occur less frequently. At a
smaller scale, the new shorelines will produce beach areas by eroding along the steep sandy banks.
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Within the Gull Island Reservoir, the development of new beach sections along the shoreline will occur slowly
and will be confined to areas with sands and clays present along the banks. Within the Muskrat Falls Reservoir,
with its fine sand and clay banks, the new shoreline will be relatively active as a result of wave-induced erosion
leading to small failures that will form a beach in a manner equivalent to the pattern of erosion that is now
witnessed. However, large slumps will be less common.
Downstream of the reservoirs in the section of river to the mouth, the flow pattern will be unchanged; however,
there will be notable differences in the ice regime and breakup pattern due to the increased temperature of the
water and absence of an ice dam that is now present each year in the pool below Muskrat Falls. In addition, the
river will tend to flow deeper and meanders will be reduced over time as a result of the removal of suspended
solids from the water. The water in the river will spend more time within the two reservoirs and hence will
warm up a small but measurable amount so that, when discharged at the dam, the downstream area will take a
little longer to freeze each fall. As well, ice pans and frazil ice will not pass below the dam, so there will not be a
source for river blockage. At the river mouth, the noticeable changes will occur in fall and spring. Freeze up will
be delayed each year by approximately 10 days. In the spring, the melt will start approximately one week later.
The new reservoirs will have well-developed riparian vegetation with a narrow band of water-tolerant species,
and a narrow beach area generally. For animals approaching the river, there will be ready access to the shores,
such that entry and exit will not be impeded because cleared trees will have been removed during the reservoir
preparation. The stable ice cover in winter will facilitate travel along or across the water bodies. The process of
beach development will occur throughout the two reservoirs, but will be of low intensity (almost imperceptible)
in Gull Island Reservoir. At Muskrat Falls Reservoir, shoreline erosion will be greatly moderated; however, less so
on the south side, where wave action will result in continued slumps. Overall, the rate of slides and slumps will
be reduced from the current rate, especially once beaches develop in an estimated 10 to 15 years.
The new reservoirs will provide water areas that can be accessed by people (e.g., recreational boating) and
wildlife (e.g., caribou that move across the valley). In summer, the stable water levels, clear shoreline and lower
water speed will make such passage easier. In winter, the ice cover will have the same effect. The before and
after views of the Gull Island Reservoir at the confluence of the Cache River are illustrated in Figure 7-1.
Given the above changes in the landscape of the lower Churchill River Valley, the potential environmental
effects of the Project that were assessed for the biophysical environment include:
•

change in climate;

•

change in air quality;

•

change in habitat, distribution, health, or abundance of fish and wildlife populations; and

•

fish and wildlife mortality.

7.2

Effects Management

Nalcor Energy is committed to following best practices in the construction, operation and maintenance of the
Project. As such, Project- and phase-specific EPPs will be developed so that all aspects of environmental
protection planning are incorporated into all phases of the Project. Nalcor Energy will implement mitigation
measures to limit environmental effects on the biophysical environment (Table 7-1).
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Figure 7-1

Profile and Viewscape of Cache River Before (top) and After (bottom)
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Table 7-1
VEC
Atmospheric
Environment

Specific Environmental Effects Management Measures for Biophysical Valued Environmental
Components
Effects Management Measures
•
•
•
•
•
•
•
•

Aquatic
Environment

•
•
•
•
•
•
•
•
•
•
•

Terrestrial
Environment

•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
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conduct work according to regulations, guidelines, the EPP and codes of good practice
maintain emergency preparedness plans and implement in the event of an accident or malfunction
prohibit burning of slash or debris
rehabilitate work areas and access roads no longer required in accordance with the EPP to encourage
formation of natural conditions
maintain vehicles and other equipment in good working order, comply with federal emissions and efficiency
standards
control emissions of dust, vehicle emissions, and thereby GHG by posted speed limits
use dust suppressants where and when needed; dust-control measures implemented during windy conditions
implement anti-idling policy regarding vehicle operation
no harvesting policy for Project personnel
environmental awareness training and regular briefings for all personnel
oversee EPP using environmental monitors
locate construction and reservoir clearing roads within the reservoirs where possible
control siltation, erosion and runoff in accordance with standard practices and guidelines from federal and
provincial governments
apply herbicides by hand from the ground, if used
implement blasting activities in compliance with all government laws and regulations
reduce or avoid fording activities
handle fuel and hazardous material consistent with provincial regulations
remove vegetation to moderate nutrient release into the aquatic ecosystem
implement measures to facilitate or create development of habitat consistent with the Fisheries Act
no harvesting policy and no harassment of wildlife, and no possession of firearms or pets by Project personnel
implement environmental awareness training and regular briefings for all personnel
oversee EPP using environmental monitors; use existing roads, quarries and other disturbed areas where
possible
restrict access to temporary roads and work areas; post speed limits
locate construction and reservoir clearing roads within the reservoirs where possible
maintain vehicles and other equipment in good working order, with mufflers and regularly inspected
rehabilitate work areas and access roads no longer required in accordance with the EPP to encourage
formation of natural conditions
undertake blasting in accordance with permits and standard procedures
handle liquid waste treatment in accordance with provincial regulations; solid waste stored in bear-proof
containers and recycling program implemented. Temporary camps will also have approved waste
management systems
handle fuel and hazardous material consistent with Provincial regulations
apply herbicides by hand from the ground, if used
remove trees during reservoir preparation such that surface will provide unimpeded access for wildlife
reduce risk of disturbance to avifauna nests through avifauna environmental management plan
continue participation as member of the Labrador Woodland Caribou Recovery Team and support research
and other management initiatives
avoid disturbing and/or clearing sensitive wildlife areas during reservoir preparation
relocate active Beaver colonies within reservoirs prior to impounding
replace physically disturbed Osprey nests with artificial platforms. Restrict activities within 200 m of active
nests
clear vegetation at FSL to encourage development of a new riparian zone
create conditions for establishing the formation of hardwood forest at selected locations in the Muskrat Falls
Reservoir
encourage formation of riparian marsh wetland at selected locations in the watershed
leave riparian vegetation in place at selected areas during reservoir preparation
use existing right-of-way corridors for construction of transmission line where possible
schedule activities related to transmission line construction around sensitive periods (areas)
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7.3

Residual Environmental Effects

7.3.1

Atmospheric Environment

With respect to Climate and Air Quality, the Project could result in changes in GHG emissions both during
construction and operation and changes in air quality relative to the existing baselines. The Project will generate
GHG during construction as a consequence of engine exhaust from the various equipment and vehicles needed
to move material and construct the facilities. During operation and maintenance, the reservoirs will generate
GHGs at a level comparable to or lower than natural water bodies. The GHG emissions were analyzed in detail
and found to be “low” as defined by the national guidance for environmental assessments. Overall, the Project
will result in a net benefit from a GHG perspective, producing electricity with substantively lower emissions
compared to other forms of electricity generation.
The air contaminant emissions from the Project will not result in ambient air quality concentrations that exceed
either provincial or federal standards and objectives. During construction, vehicles and equipment will comply
with federal vehicle emissions and energy efficiency standards, there will be no burning of slash or debris, dust
suppressants will be applied where required and feasible, equipment maintenance schedules will be followed
and, during windy conditions, dust control measures will be applied to Project activities, where needed.
Activities involving fuel combustion will comply with regulatory requirements for vehicle emissions and fuel
quality. These measures, along with a policy to limit non-essential idling of vehicles, will be established through
appropriate leasing or purchasing agreements and maintenance schedules. Environmental effects are rated as
not significant for the Atmospheric VEC.
7.3.2

Aquatic Environment

The Project will result in the loss of 126 km2 of terrestrial habitat, or approximately 12 percent of the area
comprising the lower Churchill River valley. This habitat is not lost in absolute terms, but will be flooded. The
experience of reservoirs on the Ungava Peninsula (Labrador and Quebec), Island of Newfoundland and
elsewhere demonstrates that, even in the absence of any mitigation measures, such areas become productive
fish habitat. The action of preparing the new shallow water areas and riparian zones will further enhance the
quality of such habitat. In addition, studies completed over the past 30 years confirm that the existing fish
habitat is less than ideal because of the relatively high velocities in much of the river. While fish species have
adapted to the existing velocity conditions, the altered and created habitat within the Gull Island and Muskrat
Falls reservoirs will be slower and more similar to preferred habitats of most species.
In addition to the anticipated surge in nutrient input associated with impoundment, the changes in the physical
features of the lower Churchill River will improve the suitability of habitat for most of the species present. Fish
and fish habitat will adjust to the changes associated with the creation of the Gull Island and Muskrat Falls
reservoirs. Water management and reservoir operating regimes will stabilize shoreline habitat and habitat use
by maintaining water level fluctuations within or less than existing conditions. The result will be a net gain of
productive fish habitat. The EPP will incorporate all procedures consistent with legislation and best practices to
reduce environmental effects of the Project on the Aquatic Environment. The environmental effect of the
Project on the Aquatic Environment is subsequently considered as not significant during construction and
positive during operation and maintenance.
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7.3.3

Terrestrial Environment

As with other aspects of the biophysical environment, Nalcor Energy will establish a series of contract
specifications, policies and other measures to reduce environmental effects on the Terrestrial Environment.
These include mitigation measures related to site personnel and environmental awareness, surface disturbance,
access roads, noise, rehabilitation, blasting, waste management, construction camps, hazardous materials,
operation of quarries and borrow pits and transmission line maintenance.
The environmental effects to the 14 KI species or species groups will vary, depending on the nature of the
population. The primary environmental effects are due to alteration in habitat, and increased hunting or
trapping pressure. The impoundment associated with the Project will affect 12 percent of the land area of the
lower Churchill River valley. For most species, alternate habitat is available throughout the lower Churchill River
watershed to accommodate displaced animals. For those species where preferred habitat is limited in
distribution and abundance (e.g., riparian marsh wetland, deciduous hardwood), effects management measures
to develop adequate alternate habitat will be implemented. To further reduce effects of habitat fragmentation,
the number of access roads will be limited. As a result, the Project will not jeopardize the sustainability of the
wildlife populations in the area.
The impoundment of the reservoirs will expose the soils to water and the mercury in the soil will enter the
aquatic food chain. The existing levels in fish will increase for a period of up to 15 years, after which time they
will begin to return to background levels. The existing levels of mercury in fish of the lower Churchill River has
been measured and modelling has been used to predict the rate and eventual levels that will be reached in fish.
An ecological risk assessment identified the pathways and receptors for mercury accumulation. One important
pathway is through fish to Osprey. As a top predator with a fish diet, projections for these birds can serve to
indicate the level of concern in the ecosystem generally. Results confirm that, while levels of mercury in fish will
become elevated, there will not be a significant environmental effect on Osprey, and by inference to other
receptors in the food chain.
In some locations, there will be increased mortality on wildlife from vehicle collisions and there will also be
increased mortality as a result of increased harvesting pressure by hunters on certain species. Several mitigation
measures, such as establishing the rules of the road, posting speed limits on Project access roads and working
with local authorities on issues related to speeding on the TLH, will be implemented. Overall, effects of the
Project on the Terrestrial Environment are adverse, but considered not significant.
7.3.4

Accidents and Malfunctions

The environmental effects of accidents and malfunctions were also assessed. While the focus of Nalcor Energy is
on prevention and preparedness, selected worst-case scenarios were nonetheless considered for the range of
Project activities and features that could fail with important environmental consequences. Accidental scenarios
that met this criterion were developed for dam failure and forest fire caused by the Project. In both cases,
significant adverse environmental effects may result, although the event is not likely. Nalcor Energy will focus on
the prevention of accidents and malfunctions through the implementation of the EMS, Forest Fire Prevention
Plan and adherence to stringent dam design requirements. Contingency Plans and Emergency Preparedness
Plans will also be developed.

7.4

Biophysical Cumulative Environmental Effects

Cumulative environmental effects that may result from the Project in combination with other projects and
activities were also assessed. With the application of Project-specific effects management measures, and with
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appropriate planning and enforcement by relevant government agencies, the cumulative environmental effects
will be not significant, with the exception of the RWM Herd.
The RWM Herd is listed as threatened under the NLESA, and also under SARA (Schedule 1). The Herd, numbering
fewer than 100 animals, has been declining due primarily to illegal hunting and predation. There is additional
pressure from a number of other activities including forest harvesting, mineral exploration, paving and
expansion of the TLH. While the residual effects of the Project are not significant, the potential effects of these
other influences is significant, with or without the development of the Project. Given the low population size
and ongoing natural and anthropogenic influences, the future of this Herd is uncertain. Nalcor Energy will
continue its active participation on and support for the Labrador Woodland Caribou Recovery Team, including
related research, with the aim of advancing understanding of population dynamics and limiting factors.

7.5

Monitoring and Follow-up

Monitoring and follow-up programs are designed to verify environmental effects predictions made during the
environmental assessment, and to assess the effectiveness of the implemented mitigation measures.
Monitoring and follow-up programs are proposed in the EIS, with details to be developed in consultation with
government, Innu Nation and other stakeholders prior to Project initiation. Compliance monitoring includes:
•

real time water quality monitoring;

•

Nalcor Energy site environmental monitor positions; and

•

contractors site environmental monitor positions.

The EIS has also identified the following programs to monitor specific predicted adverse effects on the
biophysical environment:
•

reservoir GHG emissions;

•

methylmercury in fish;

•

habitat compensation areas;

•

reservoir fish to determine if no net loss of productive fish habitat is achieved;

•

Labrador Woodland Caribou Recovery Team support;

•

Moose seasonal movements to examine change in moose abundance and distribution in areas adjacent to
the Project footprint;

•

Black Bear seasonal movements (including human-bear interactions, denning activity near quarries, and
other sites) to examine change in bear abundance and distribution in areas adjacent to the Project footprint;

•

forest songbirds - transect surveys to determine success of compensation measures (e.g., creation of
wetland habitat);

•

waterfowl - river surveys to determine use of ashkui by dominant waterfowl species (e.g., Surf Scoter); and

•

furbearers - transect surveys and trapping data to examine change in abundance and distribution in areas
adjacent to the Project footprint; Beaver colony surveys to determine if relocated colonies are successful.

Monitoring programs focus on those areas where management measures are required to prevent significant
environmental effects. In other words, the effectiveness of the various measures will be assessed to allow for
adjustment/adaption of the mitigation if required. Reporting requirements will vary by program, depending on
the nature of the study subject and the needs of relevant agencies.
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8.0

THE SOCIO-ECONOMIC ASSESSMENT

8.1

The Socio-economic Environment and Effects

The Socio-economic Assessment of the EIS (Volume III) includes aspects of people, their culture, society and
economy (including employment and business), which might be affected by the Project. This includes their
communities, their current use of land and resources, and pre-history as reflected in the archaeological record.
There are four VECs assessed, including Economy, Employment and Business, Communities, Land and Resource
Use and Cultural Heritage Resources.
Generally, the 10-year construction period will see substantial direct, indirect and induced work for provincial
residents and companies. This will also benefit the provincial and national economy through increased income,
sales and business taxes. Overall, it is estimated that construction will enhance the provincial income by over
$1.5 billion. Construction-related training and experience will also expand the capabilities of Newfoundland and
Labrador workers and companies, increasing their ability to compete for work on subsequent construction
projects, within and beyond the Province.
The scale of the employment, business and related benefits during Project operation and maintenance will be
much more modest, but of much longer duration, than those during construction. For those who do gain direct
operation and maintenance employment, this can represent a career and not just several years work. However,
the largest and most widely spread economic and social benefit will result from the income from power sales,
which will make an important long term contribution to the provincial economy.
The Project will further contribute to the economic and social transformation already underway because of
offshore petroleum, mining and minerals processing activity. These have been shown to be sustainable in that
that they are diversifying the Province’s economic base, adding new industrial sectors, increasing expenditures
on education, training and research and development, opening national and international export markets, and
increasing business confidence and entrepreneurship.
The economic and social benefits will accrue to different areas of the Province and different social groups. For
example, while there will be substantial economic benefits to the St. John’s area and rural Newfoundland, it is
estimated that a substantial amount of the provincial share of Project construction incomes will be earned by
workers and companies operating in Labrador. Nalcor’s efforts to provide information in advance regarding
contracting opportunities and commercial requirements will provide local businesses with the information
necessary to prepare for contracting opportunities and maximize their participation in the Project.
The opportunities will include employment and business for women and Aboriginal people. The Project will have
an equity plan designed to assist women in accessing and retaining employment opportunities. An IBA is being
negotiated with Innu Nation, which will define how Labrador Innu will participate in and benefit from the
Project. Specific provisions will address Project-related employment and business opportunities. As a
consequence, these groups will have opportunities for employment, increased income and quality of life.
Based on the above, the following potential effects of the Project on the socio-economic environment have
been assessed:
•

change in incomes and government revenues;

•

change in employment levels;

•

change in business activity;
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•

change in ability to deliver physical or social services and infrastructure;

•

change in status of health determinants;

•

change in land and resource use; and

•

loss or disturbance of historic and archaeological resources.

8.2

Effects Management

Nalcor Energy is committed to following best practices in the construction, operation and maintenance of the
Project. Nalcor Energy will also develop Project- and phase-specific benefits plans, training plans, human
resource plans and continue to consult with Innu Nation so that appropriate socio-economic planning is
incorporated into the Project. The Project has benefited greatly from the close liaison between those
responsible for the design of the Project and those responsible for predicting its environmental effects. It has
also benefited from consultation with regulators, stakeholders and Aboriginal groups.
Throughout its planning, Nalcor Energy has considered potential environmental effects and incorporated Project
design changes and/or identified additional measures to reduce or eliminate adverse Project socio-economic
and environmental effects. In addition, Nalcor Energy will implement the following major socio-economic effects
and environmental management measures:
•

hiring and procurement policies will be developed to provide further opportunities to Labrador and the
Province;

•

all work will be conducted according to regulations, guidelines, the EPP and codes of good practice;

•

emergency preparedness will be maintained and implemented in the event of an accidental event; and

•

regular communications regarding upcoming and ongoing Project activities.

In addition to the Project effects management measures listed above, Nalcor Energy will also apply effects
management measures specific to each of the VECs (and/or their KIs as appropriate) (Table 8-1).
Table 8-1

Specific Effects Management Measures for Socio-economic Valued Environmental
Components

Valued
Environmental
Component
Economy,
Employment and
Business

Effects Management Measures
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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adopt an Industrial Benefits Planning strategy
apply measures required as part of an IBA, currently under negotiation between Nalcor Energy and Innu
Nation
develop an engagement and benefits strategy
support the Innu Nation to develop an Innu Training Plan
include Newfoundland and Labrador benefits as selection factors in awarding Project contracts
hire an Innu Employment Training Coordinator
establish an on-site Innu Liaison position
provide Project employment and training information in Innu-aimun
provide access to an Employee Assistance Program
establish a workplace improvement committee
require construction contractors to draw labour from qualified local sources
establish collective agreements with relevant labour organizations
provide information and updates on Project employment requirements and opportunities to local,
regional and provincial groups and organizations
develop a human resources plan for women’s employment

ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT

Table 8-1

Specific Effects Management Measures for Socio-economic Valued Environmental
Components (cont.)

Valued
Environmental
Component
Economy,
Employment and
Business (cont.)

Effects Management Measures
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Communities

•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

advance gender diversity on the Project
provide competitive wages and benefits and a progressive and respectful work environment
encourage preconstruction training initiatives
work with contractors for adequate workplace training
work with contractors to implement apprenticeship programs
offer technical expertise and assist in coordination of training
establish a Labrador Business Opportunities Committee and a full-time coordinator position in Labrador
maintain a work environment that facilitates the achievement of career goals
encourage journeypersons to participate in post-journeyperson training
provide on-the-job training opportunities during the construction phase
maintain a labour demand profile in support of identifying gaps, and make it available to training and
education agencies and institutions
communicate with academic institutions and students about career options
participate in activities to raise the profile of the skilled trades
contribute to student achievement awards and provide work term placement opportunities on the Project
develop a contracting policy that provides companies within the Province with full and fair opportunities
to compete on the supply of goods and services
provide information on the scope of work for the Project as early as possible
organize supplier information sessions throughout the Province with an emphasis on Labrador
develop an inventory of Labrador and Newfoundland supplier capabilities
communicate and educate suppliers on the qualification and bidding process
require benefits information as part of the bid solicitation process
develop a Project-wide safety culture to achieve world class safety performance
liaise with relevant federal, provincial and local government agencies, and relevant transportation, health,
education and other community and regional agencies, in the planning process and during Project
construction and operations
maintain a community information centre in Happy Valley-Goose Bay to provide ongoing Project
information to all stakeholders
establish high-quality self-contained accommodations complexes at the construction sites to insulate the
Upper Lake Melville area from potential adverse community effects
provide self-contained accommodations complexes with respect to water supply, sewage systems and
communications
provide on-site paramedic and emergency response facilities and services at accommodations complexes
restrict non-worker access to accommodations complexes
provide all employees with cultural sensitivity training
promote healthy lifestyles through workplace programs
adopt a zero tolerance policy towards alcohol and other drug abuse
control the availability of alcohol in accommodations complexes
provide basic counselling service and workplace referrals
provide access to an Employee Assistance Program that includes stress management counselling, using
community-based Aboriginal counsellors
provide, where feasible, flexible work schedules to accommodate work and family life balance
adopt a SHERP to reduce the likelihood of accidents
work with relevant government agencies in their determination of the requirements for and the extent of
fish consumption advisories
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Table 8-1

Specific Effects Management Measures for Socio-economic Valued Environmental
Components (cont.)

Valued
Environmental
Component
Land and Resource
Use

Effects Management Measures
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Cultural Heritage
Resources

•
•
•
•
•
•

restrict access to Project roads and work areas during construction
remove stream crossings along access roads as construction and reservoir preparation is completed
implement a compensation program for flooded trap lines to trappers with demonstrated continuous and
successional use
prepare reservoirs through clearing of timber and removal of vegetation to reduce adverse aesthetic
effects
clear riparian zone around the perimeter of the reservoir to enable access to the shoreline and/or
reservoir and enable safe navigation of the reservoir
clear riparian zone to provide habitat for furbearers and other hunted/trapped game
establish new boat launches to replace access points lost due to the Project
maintain access to portage routes at Gull Island and Muskrat Falls
develop snowmobile trails equal to the amount inundated
work with guides so that boat traffic and guided tours can continue with minimal interruption
a no harvesting policy for Project employees, and firearms will be prohibited on-site
subject to reasonable Project requirements, provide flexibility in work schedules and rotations, jobsharing and leave provisions to enable employees to engage in traditional activities
provide country foods at the accommodation complexes, where reasonable and commercially available
notify commercial and other users about planned Project activities
apply measures required as part of an IBA, now under negotiation between Nalcor Energy and Innu Nation
monitor ice conditions and issue public advisories on the condition of ice
relocate and re-establish Canada yew, where inundated, above the FSL
implement systematic data recovery
obtain additional field recording
implement systematic field recording
conduct subsurface sampling
develop a Historic and Archaeological Resources response plan in the EPP to be applied if Historic and
Archaeological Resources are discovered
consult with local stakeholders to determine the level of mitigation for historic tilts

8.3

Residual Environmental Effects

8.3.1

Economy, Employment and Business

The Project will involve expenditures totalling approximately $6.5 billion (in 2008 dollars) over a 10-year
construction period, with additional expenditures and activity during the operation and maintenance phase.
Most of these expenditures will occur within the Province, resulting in substantial employment, business and
other benefits. The Project will therefore generate positive residual income, revenue, employment and business
at all geographical scales, resulting in positive socio-economic effects for Economy, Employment and Business.
Within the Province, most of these benefits are expected to occur in Labrador.
8.3.2

Communities

Project expenditures will result in activity, employment, business and income that will affect the Province,
Labrador and, especially, the communities of the Upper Lake Melville area. They will also have a range of
secondary effects through, for example, some in-migration of workers and their families. There will be no
adverse significant residual socio-economic effects if appropriate action is taken to address current physical
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infrastructure and health service limitations. Instead, these improvements will benefit all users and represent
positive residual effects from the Project. Therefore, the residual adverse socio-economic effects on
Communities are not significant.
8.3.3

Land and Resource Use

Although the Project will result in local shifts of land and resource use patterns, activities will be able to continue
at existing levels. Specific effects management measures have been proposed to reduce adverse environmental
effects so that customary commercial, recreational and traditional activities will be able to continue in the long
term. The primary environmental effects include increased navigability, a net increase in fish and angling
success, a small increase in access, and a local loss of some wildlife habitat and hunting and trapping areas. The
finalization and implementation of the IBA will address adverse environmental effects for Innu land and
resource use.
It is anticipated that Health Canada will develop consumption level advisories in areas where mercury levels in
fish may be elevated compared to baseline. This can be expected to occur in the new reservoirs, and consumers
will be cautioned to limit their intake. Results from surveys indicate that fishing and consumption levels are
presently low. Monitoring will be conducted to determine the mercury levels in fish. The residual adverse
environmental effects on Land and Resource Use are not significant.
8.3.4

Cultural Heritage Resources

Forty-four historic and archaeological sites will be disturbed or lost as a result of the Project. However, through
the proposed data recovery and field recording programs, information and material from these sites will be
recovered and archived. The residual adverse environmental effects on Cultural Heritage Resources are not
significant.
8.3.5

Accidents and Malfunctions

The environmental effects of accidents and malfunctions were also assessed. While the focus of Nalcor Energy is
on prevention and preparedness, selected worst-case scenarios were nonetheless considered for the range of
Project activities and features that could fail with important environmental consequences. Accidental scenarios
that met this criterion were developed for dam failure and forest fire caused by the Project. In both cases,
significant adverse socio-economic and environmental effects may result, although the event is highly unlikely.
Nalcor Energy will focus on the prevention of accidents and malfunctions through the implementation of the
EMS, Forest Fire Prevention Plan and adherence to stringent dam design requirements. Contingency Plans and
Emergency Preparedness Plans will also be developed.

8.4

Socio-economic Cumulative Environmental Effects

Cumulative environmental effects on the socio-economic environment that may result from the Project in
combination with other projects and activities were also assessed for the socio-economic environment. With the
application of Project-specific effects management measures, and with appropriate planning and enforcement
by relevant government agencies, the cumulative effects on the socio-economic environment will be not
significant.
Cumulative socio-economic and environmental effects are expected to be primarily positive. Each project will
potentially increase incomes, government revenue, employment and business opportunities. There may be
some negative socio-economic effects to some firms and consumers if labour demand drives up the cost of
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labour and results in shortages of labour in some sectors, but overall the cumulative benefits from several
projects are expected to outweigh any adverse effects.
Other projects that bring workers into the region could have cumulative socio-economic effects on
infrastructure and services and on community health. However, with the implementation of appropriate
management strategies, all users will benefit. With respect to Physical and Social Infrastructure and Services,
Nalcor Energy will continue to liaise with local authorities and service providers, providing Project updates and
information as requested by these agencies. Appropriate management strategies to address any demands on
security in particular will be developed and implemented.
With respect to Land and Resource Use, there is potential for cumulative environmental effects related to
increased access. While some of the projects and activities considered are partially or wholly outside the
Assessment Area, the potential regional changes in access within the region have the potential to contribute to
cumulative environmental effects related to access within the Assessment Area. It is difficult to predict with
certainty how users will choose to respond to alternative access options. However, as resource use patterns
adapt over time, government regulations and management mechanisms will be used to reduce or remove any
resulting stresses on fish or wildlife populations. Positive socio-economic effects are also expected with
increased access to areas previously considered inaccessible.

8.5

Monitoring and Follow-up

Monitoring and follow-up programs are designed to verify environmental effects predictions made during the
environmental assessment, and to assess the effectiveness of the implemented mitigation measures.
Monitoring and follow-up programs are proposed in the EIS, with details to be developed in consultation with
government, Innu Nation and other stakeholders prior to Project initiation. These programs include:
•

expenditures by amount, type, location and contractor;

•

employment in terms of number employed, location of primary residence, occupational category, gender
and Aboriginal status;

•

business expenditures and contract awards;

•

liaison with infrastructure and service providers and, as necessary, with other users;

•

evaluation of effects management strategies (e.g., effectiveness of training programs, cultural sensitivity
arrangements);

•

participant in Community Health planning processes;

•

ice monitoring; and

•

pre-construction Stage 1 Historic Resources Overview Assessment.
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9.0

CONCLUSIONS OF THE ENVIRONMENTAL IMPACT STATEMENT

The EIS presents a rigorous and comprehensive assessment of the potential adverse environmental effects of
the Project on the biophysical and socio-economic environments of the lower Churchill River area. As required
by the EIS Guidelines, the assessment has been conducted in consideration of the Precautionary Principle,
sustainability and ecological integrity and biodiversity, while also identifying means to maximize benefits to the
current and future residents of Labrador.

9.1

Sustainability

Sustainable development seeks to meet the needs of present generations without compromising the ability of
future generations to meet their own needs. Development of the untapped hydroelectric potential on the
Churchill River will contribute sustainable benefits to the Province as a long term renewable energy supply. In
the planning and design of the Project, Nalcor Energy has considered the following objectives:
•

the preservation of ecosystem diversity, including the capability of natural systems to maintain their
structures and functions;

•

the respect for the right of future generations to the sustainable use of renewable and non-renewable
resources; and

•

the attainment of durable and equitable social and economic benefits.

Nalcor Energy is planning to apply effects management measures to reduce adverse environmental effects on
animal and plant species such that renewable resources are not likely to be significantly adversely affected by
the Project. Environmental effects to game species such as Caribou, Moose, Black Bear, waterfowl, furbearers
and other non-game species will be mitigated to promote the sustainability of these populations.
In the case of fish populations, there will be a net increase in habitat and habitat utilization as a result of the
reservoirs and the fish habitat mitigation to be implemented. Mercury levels in fish are anticipated to increase
initially, reaching peak levels in 10 to 15 years and then declining to baseline levels within 35 years. Mercury
levels in fish will be monitored as will baseline exposure levels in the local resident population. Fish will still be
safe for consumption within limits to be developed. Consumption advisories will be issued as appropriate.
With regard to the timber resource, a 5-Year Operating Plan for Forest Management District 19A in the lower
Churchill River valley considers requirements for reservoir clearing and preparation. In the event that clearing is
initiated during the period covered by the Operating Plan, clearing efforts will be shifted and focussed in the
reservoir. In this way, merchantable timber will be cleared for use.
When the Project is operational, the potential for boat and snowmobile travel will increase as a result of
reduced flows and increased ice cover. Although the lengths of permanent access roads are limited, there will be
some increased access, which will, in turn, result in a shift in land and resource use patterns. Only small
populations of valued plant species are known to exist (i.e., Canada yew) and those that will be inundated will be
transplanted to an area suitable for re-establishment.
Through effects management measures for both biophysical and socio-economic environments, the application
of Best Practices, and the development of an IBA with Innu Nation, renewable resources will be available for use
by current and future generations. Furthermore, the Project will play an essential role in the sustainable
development of Newfoundland and Labrador by providing the Province with a long term stable supply of
renewable energy. In conjunction with the existing Churchill Falls Power Station, this Project will provide a
foundation of renewable energy to support the Province’s economy for generations to come.
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9.2

Application of the Precautionary Principle

The Precautionary Principle is defined as: “Where there are threats of serious or irreversible damage, lack of full
scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental
degradation.” In considering the predicted residual environmental effects of the Project, Nalcor Energy has
applied the Precautionary Principle to identify and commit to effects management measures, including those for
which full scientific certainty of their effectiveness may be lacking.
As called for in the EIS Guidelines, Nalcor Energy has examined the Project in a careful and precautionary
manner. Within the environmental effects assessment, Nalcor Energy has described the approaches to reduce or
avoid these environmental effects. The level and degree of certainty of knowledge associated with
environmental effects predictions is stated for each environmental effects prediction. As well, the criteria to be
applied in design of monitoring and follow-up programs will include the level and degree of certainty of
knowledge.
An example of this application is the habitat mitigation for Wetland Sparrows. Wetland Sparrows are uncommon
in Labrador but associated with the riparian marsh habitat of the lower Churchill River valley. Through the
Ecological Land Classification mapping for the Project, and confirmatory surveys, a detailed understanding of the
niche occupied by these species has been provided. Much of this preferred habitat will be lost to inundation;
however, enough will remain above the reservoir water levels to assure sustainability of the affected
populations. The creation of riparian marsh wetland habitat preferred by Wetland Sparrow is not a proven
technique, although active research is under way. Nalcor Energy proposes to use experimental field techniques
to develop replacement habitat within the same watershed. Monitoring and adjustment will be important
features of this work. Thus, Nalcor Energy will apply measures to reduce environmental degradation of habitat
for Wetland Sparrow (and other species associated with riparian marsh) even in the absence of full scientific
certainty as to its ecological effectiveness.

9.3

Biodiversity

The residual adverse environmental effects of the Project on the biophysical VEC’s KIs during construction and
operation and maintenance are predicted to be not significant. The number and variety of organisms found
within a specified geographic region is an appropriate definition of biological diversity within the context of this
Project and the lower Churchill River watershed. The ability of the assessed populations to remain viable will not
be compromised as a result of the Project. Although adverse environmental effects will occur, they will be
managed and/or monitored accordingly and biological diversity will not be compromised by the Project. In fact,
the environmental effect on Fish and Fish Habitat is predicted to be positive, as there will be a net gain in
productive fish habitat. Adverse environmental effects to terrestrial wildlife and plant species will be mitigated
through the creation of areas of hardwood habitat for Ruffed Grouse, areas of wetland habitat for Wetland
Sparrows, and transplanting Canada yew specimens for the purpose of re-establishment. In these ways, the
population and distribution of these species and others associated with those habitats will be increased,
sustainability or resources enhanced and biological diversity maintained in the watershed.
Project environmental effects to the RWM Herd will also be managed. The RWM Herd that occurs within the
lower Churchill River watershed has been in decline in recent years due to a variety of pressures. There has been
an increase in predation pressure, primarily from wolves, and the Herd has also been affected by illegal hunting.
Despite the protected status of this threatened population and enforcement and education activities, individual
caribou continue to be poached in Caribou Management Zones that are closed to hunting. While the residual
effects of the Project on RWM Herd are not significant, the potential cumulative effects of other influences is
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significant with or without the development of the Project. Nalcor Energy is committed to continuing its active
participation on the Labrador Woodland Caribou Recovery Team, supporting ongoing monitoring and research,
and implementation as appropriate of all recommended Project related protection measures.

9.4

Future Generations and Benefits

The Project will provide long term sustainable economic and social benefits for the people of Newfoundland and
Labrador. With the application of design features and effects management measures tailored for the Project,
significant adverse environmental and socio-economic effects will be avoided, and positive environmental and
socio-economic effects will be enhanced. Consistent with the concept of sustainable development articulated in
the EIS guidelines, the Project will meet the needs of present generations without compromising the ability of
future generations to meet their own needs.

9.5

Overall Conclusions

The EIS provides a thorough and comprehensive assessment of the potential environmental and socio-economic
effects of the Project using methods and approaches fully compliant with the requirements of the federal and
provincial governments and the EIS Guidelines. Using defined and established criteria, the significance of these
effects after the application of mitigation and effects management measures have been determined for all VECs
and KIs. Effects management includes designed-in mitigation, as well as Project-specific measures to reduce
adverse environmental effects, or to maximize positive effects. Based on the rigorous application of effects
management and careful Project design, there are no significant adverse environmental effects predicted from
Project construction and operation and maintenance. There are positive effects on the socio-economic
environment as a result of the Project. A significant cumulative environmental effect is predicted for the RWM
Herd, and Nalcor Energy is committed to working with relevant government agencies so that the overall effect
of the Project on the sustainability of this Herd is minimized. Significant adverse environmental and socioeconomic effects could also result from the highly unlikely event of a dam failure or forest fire caused by the
Project. Nalcor Energy will focus on the prevention of accidents and malfunctions through the implementation
of the EMS, Forest Fire Prevention Plan and adherence to stringent dam design requirements. Contingency Plans
and Emergency Preparedness Plans will also be developed.
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