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PREFACE 

For over 50 years, Nalcor Energy and its predecessors have been providing electric power to the people of the 

Province of Newfoundland and Labrador (the Province). In 1974, the Churchill Falls Power Station was 

completed and planning commenced for the generation of more power on the Churchill River. In 1980, a 

proposed development on the lower Churchill River was designed and a full Environmental Impact Statement 

(EIS) produced which went through regulatory review including public hearings. That project was approved but 

did not proceed for economic and other non-environmental reasons. In 2006, Hydro registered a new proposed 

project for assessment under the provincial and federal environmental assessment processes. This document 

forms one of the volumes of the environmental assessment of that project, the Lower Churchill Hydroelectric 

Generation Project (the Project).  

The Project will include hydroelectric generation facilities at Gull Island and Muskrat Falls, and interconnecting 

transmission lines to the existing Labrador grid. The Gull Island site will consist of a generation facility with a 

capacity of 2,250 MW and include a dam and a reservoir. The Gull Island Reservoir will be 232 km long, and the 

area of inundated land will be 85 km². The Muskrat Falls site will consist of a generation facility 824 MW in 

capacity and will also include dams and a reservoir. The Muskrat Falls Reservoir will be 59 km long and the area 

of inundated land will be 41 km². The transmission lines will consist of a 735 kV link between Gull Island and 

Churchill Falls and a double circuit 230 kV transmission line between Muskrat Falls and Gull Island. The 735 kV 

transmission line will be 203 km long and the 230 kV transmission line will be 60 km long. Both lines will be 

north of the lower Churchill River generally parallel to an existing right-of-way and the tower structures will be 

built of lattice-type steel.  

In accordance with federal and provincial environmental assessment legislation and before Project construction, 

Nalcor Energy has prepared this EIS to determine the environmental effects of the Project, and to propose 

effects management measures that would reduce adverse environmental effects and enhance positive 

environmental effects. This EIS is available for public review and comment, and it forms the basis of information 

for future hearings to be conducted by an environmental assessment panel. 

The EIS is presented in an Executive Summary and three volumes (in five binders), accompanied by appendices 

and component studies. The Executive Summary presents key findings of the EIS, focusing on an overview of the 

Project, its interactions with and effects on the environment, and mitigative measures to eliminate, reduce or 

control adverse effects. Volume IA and Volume IB describe the Project, including its need and purpose, 

components and assessment methodology. These volumes also describe the detailed public and Aboriginal 

consultation program that Nalcor Energy carried out for the Project. Volume IIA and Volume IIB are the 

biophysical assessment, which includes the atmospheric, aquatic and terrestrial environments. Volume III is the 

socio-economic assessment. There have also been over 65 studies for the Project carried out over the period 

1974 to 2008. In cooperation with the Innu Nation, Innu Traditional Knowledge was collected and has been 

incorporated in verbatim quotes throughout the EIS. The quotes are identified by boxed and italicized text, so 

that the information is not misrepresented.  
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1.0 INTRODUCTION 

Environmental assessment includes consideration of the biophysical environment, which is the subject of this 

Volume II of the Environmental Impact Statement (EIS) and it focuses on Valued Environmental Components 

(VECs), those biophysical features that are identified and valued by society and/or can serve as indicators of 

environmental change. Of greater relevance and concern to society, are the Key Indicators (KIs) associated with 

each VEC. KIs are those environmental components, species or species groups considered to best reflect the 

potential environmental effects of the Project. 

The three VECs and associated KIs described in this volume were selected after a comprehensive issues scoping 

process that took place between 2005 and 2008 that involved Labrador residents, other stakeholders and 

regulators, complemented by knowledge of the Project, and similar projects elsewhere, and the professional 

experience of the study team. The potential environmental effects of the Project are predicted for three VECs: 

Atmospheric Environment; the Aquatic Environment; and the Terrestrial Environment.  

KIs have been selected to reflect the potential environmental effects of the Project, where specific aspects of a 

VEC need to be considered. A KI is a sub-component of a VEC, providing a means to assess environmental effects 

in more detail; their selection is based on: 

• sensitivity to Project environmental effects; 

• importance to local communities and resource users; 

• designation for specific protection measures by provincial or federal authorities; 

• availability of trend data or the known sensitivity to Project-related perturbations; and 

• identification as an aspect of concern during regulatory, public and stakeholder consultation. 

The environmental assessment is based on a thorough and accurate understanding of the existing environment. 

Nalcor Energy has developed an extensive baseline of information that is synthesized in Chapter 2, Existing 

Environment. This information describes existing knowledge of the VECs and the associated KIs within the area 

to be assessed. Original baseline data collection, research and modelling are also compared to the available 

knowledge from other areas and projects with respect to similar interactions and effects. The crux of the 

environmental assessment is presented in the Environmental Effects Analyses and Effects Management sections 

(Chapters 3, 4 and 5 in Volume IIA and Volume IIB). The analyses in this volume include consideration of 

interactions between the Project with each VEC and KI and consider both positive and adverse environmental 

consequences. Environmental effects management is considered an integral aspect of the assessment and, 

wherever feasible, has been incorporated into Project planning and design. Accidents and Malfunctions and 

their environmental effects on the three VECs and associated KIs are also considered, as are the cumulative 

environmental effects of other projects and activities. 

The contents of this volume draw from an extensive series of field investigations, technical data reports, 

modelling results, Innu Traditional Knowledge (ITK), local knowledge and other documents prepared over the 

last three decades for other versions of the Project as well as the current Project design (refer to Volume IB, 

Appendix IB-F for a bibliography). The nature of the activities associated with the Project and how they interact 

with the biophysical environment are well known. Also, mitigation measures and advanced Project planning 

allow Nalcor Energy to eliminate or reduce anticipated adverse consequences. Therefore, sufficient information 

regarding the existing biophysical environment is available to allow confident and conservative environmental 

effects predictions related to the Project. 

The biodiversity of the lower Churchill River watershed is an important assessment consideration when 

describing the current status of the biophysical environment or ecosystem. Biodiversity is a measure of the 
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relative diversity among organisms in different ecosystems. Species diversity or species richness refers to the 

number and type of different species within a given area. Understanding this concept also provides a 

measurable parameter for evaluating future changes in the environment whether they are related to this 

Project or other anthropogenic and natural influences. In general, biodiversity and species richness declines in 

northern areas compared to more temperate or even tropical zones (Krebs 1994). A similar gradient of declining 

species richness is also noted as elevation increases. Given that the lower Churchill River valley extends over 300 

km inland from the Labrador Sea and up to 200 m variation in elevation, it tends to contain higher plant and 

animal species richness than elsewhere in this watershed and certainly than in many other areas of Labrador. 

Whether this biodiversity, as defined by species richness, is affected in terms of a decrease (or increase) in the 

number of species, is an important measure regarding whether this Project will cause substantial environmental 

effects. An overview of the three VECs is provided below. 

1.1 Atmospheric Environment 

The Atmospheric Environment has been selected as a VEC due to the potential for Project activities to result in 

adverse environmental effects to the atmosphere directly or to the environment through atmospheric 

processes. Climate and Air Quality were selected as KIs due to the potential for the Project activities to result in 

emissions that may affect both.  

1.2 Aquatic Environment 

Project activities will interact with aquatic species and habitats within the lower Churchill River valley. The 

Aquatic Environment therefore comprises the surface freshwater present within the lower Churchill River 

drainage basin, including the fish species, aquatic vegetation and substrates within and near the river system. 

Fish and fish habitat encompass most aspects of the Aquatic Environment and have anticipated sensitivity to the 

Project, importance to stakeholders and regulatory implications. Changes in the composition of the fish 

assemblages or changes in health can be indicators of change in the overall aquatic ecosystem. The fish within 

the lower Churchill River are a source of food for wildlife and humans and provide recreation for residents and 

visitors. As a result, Fish and Fish Habitat has been selected as the KI for overall condition and potential 

environmental effects on the Aquatic Environment. 

1.3 Terrestrial Environment 

Some Project activities will interact with aspects of the Terrestrial Environment and this interaction may change 

habitat, cause fragmentation of landscape or result in a reduction in the number of species (species richness) in 

a defined geographic area. The Terrestrial Environment VEC is represented by the largest number of KIs as 

follows: George River (GR) Caribou Herd, Red Wine Mountains (RWM) Caribou Herd, Moose, Black Bear, Beaver, 

Marten, Porcupine, Canada Goose, Surf Scoter, Osprey, Ruffed Grouse, Wetland Sparrows, Harlequin Duck and 

Other Species of Concern. 

1.4 Summary 

The three biophysical VECs with their associated KIs, the nature of the potential environmental effects and the 

measurable parameters are listed in Table 1-1. 
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Table 1-1 Key Indicators, Environmental Effects and Measurable Parameters Assessed for each 

Biophysical Valued Environmental Component 

Valued 
Environmental 

Component 
Key Indicator Environmental Effect Measurable Parameters 

Atmospheric 
Environment 

Climate Change in Emissions • Greenhouse gas emissions from the Project 
construction, related activities and net change in 
emissions  

Air Quality Change in Emissions • Emissions of and ambient concentrations of air 
pollutants 

Aquatic 
Environment 

Fish and Fish Habitat Change in Habitat 
Quantity 

• Quantity of units in hectares for river and 
standing water 

Change in Distribution 
and Abundance 

• Quality as measured by temperature, total 
suspended solids and total phosphorus in water 

Change in Fish Health • Fish populations including habitat usage and 
abundance, indicated survival rates, mercury 
body burden levels (µg/L) by size class, within 
each habitat type 

Terrestrial 
Environment 

Caribou, Moose, Black Bear, 
Marten, Porcupine, Ruffed 
Grouse, Wetland Sparrows 
and Other Species of Concern 

Change in Habitat • Quantity (proportion) of primary habitat that will 
be altered or lost 

Canada Goose, Surf Scoter 
and Harlequin Duck 

Change in Habitat • Quantity (proportion) of staging and breeding 
habitat that will be altered or lost 

Beaver Change in Habitat • Quantity (proportion) of breeding sites that will 
be altered or lost 

Osprey Change in Health • Hazard Quotient (HQ) as determined through an 
Ecological Risk Assessment 

All other Terrestrial KIs Change in Health • Life history of other KIs are compared to Osprey 
to provide relative indication of the potential for 
change in health 

All Terrestrial KIs Mortality • Number of fatalities as a proportion of the 
population 
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2.0 EXISTING ENVIRONMENT 

The Churchill River is the largest river in Labrador, with a watershed of over 90,000 km2. The lower section is less 

than one-third the total watershed area. From its headwaters near the western Labrador boundary, the river 

flows easterly through the existing hydroelectric development at Churchill Falls for over 850 km to Lake Melville. 

The lower section of the Churchill River from Churchill Falls is shown in Figure 2-1.  

 

Figure 2-1 Lower Churchill River Watershed 

The Innu name for the Churchill River is Mishta-shipu (for all Innu place names refer to Volume IB, 

Appendix IB-A). The Innu define Mishta-shipu as rich hunting grounds (nutshimit). The area has been used by 

many generations of Innu and is still used today. Areas where wildlife concentrates have been identified along 

the Churchill River and are confirmed as traditional hunting and gathering locations by the Innu Traditional 

Knowledge Committee (ITKC). Areas of permanent or prolonged open water (ashkui) are considered particularly 

important. Throughout the year, large mammals, including caribou, moose and black bear, use the lower 

Churchill River valley for shelter or as a travel corridor. It is an area rich in wildlife resources.  

Members of the ITKC noted that the mouths of rivers and brooks along the length of Mishta-shipu are, 
generally speaking, productive places for various animal and fish species, not just when ashkui form, 
but at other times of the year as well. (P1.19.11.06)  

 (p. 44) 

The entire length of Mishta-shipu is situated within the geographic entity known as nutshimit (‘the 
interior, hunting territory). Its shatshu (‘mouth, estuary’) is at uinipeku (‘the sea, salt water, ocean’)… 

 (p. 36) 
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2.1 The Landscape 

The headwaters of the Churchill River are near the western boundary of Labrador, occurring within the upland 

plateau of interior Labrador before dropping sharply at Churchill Falls. The valley of the Churchill River is deeply 

incised into the surrounding upland. The lower stretches of the river, including Muskrat Falls, are characterized 

by marine sediments, clays and silts in terraces and deposits above current sea level. Near Lake Melville, 

extensive sand deposits occur in a delta at the river mouth near Happy Valley-Goose Bay.  

The lower Churchill River watershed was formed when the land was much higher relative to sea level. Glaciers 

scoured and deepened the valley, creating typical U-shaped glacial cross sections with trough walls and upper 

rock cliffs. Above Winokapau Lake, ice advance was parallel to the lower Churchill River watershed. However, 

drumlin patterns suggest the ice also crossed perpendicular to Winokapau Lake. Glacial trough lakes near the 

east end and south of Winokapau Lake indicate that some valley glacier flow moved from Winokapau Lake into 

the Shoal River. 

Portions of the lower Churchill River watershed were scoured by valley glacier flow, leaving steepened rock 

cliffs. As ice support was withdrawn, rock falls were frequent and surficial material accumulation was rapid. A 

major rock fall apparently occurred on the north valley wall immediately upstream of the Gull Island site. 

Redistributed blocks from this rock fall may be responsible for the rapids at this location. 

With the retreat of ice sheets following the last glaciation approximately 6,000 to 8,000 years ago (Jansson 2003; 

Anders et al. 2007), the land mass previously underneath the ice sheets has been slowly rising (isostatic 

rebound). As the land slowly became exposed, plant species extended northward. The terrestrial, freshwater 

and marine ecosystems that developed in the Churchill River drainage basin are the result of biological 

colonization, geography and climate. Many of the freshwater fish migrated into the lower Churchill River 

watershed from the west as glaciers retreated. Species such as salmonids may have extended into the river from 

the east (Black et al. 1986). Some wildlife (e.g., moose) colonized the area along corridors created by natural 

changes in the landscape or as a result of human activity. 

The Churchill River and its many tributaries now compose a diverse ecosystem with various animal species and a 

wide array of Labrador flora. Trees and shrubs are used by the Innu for shelter or as a source of heat. There are 

certain plants that have been gathered for their medicinal value (Nutshimiu-natukun or country medicine). 

ITKC participants hold a theory concerning the transmission of medicine or medicinal properties from 
one species to another. Trees, berries, and other things that grow in the earth contain natukun, and 
animals including the beaver and otter eat these things that grow from the land. As a result, they 
contain natukun as well.  Humans eat medicines directly in the form of berries and medicinal 
concoctions, but also by consuming animals and fish that contain medicinal properties. Eating 
nutshimiu-mitshim (country food), much of which contains nutshimiu-natukun, is therefore considered 
an important requirement for wellness among these older Innu. “The kind of diet that Innu had *pre-
settlement] is why they were healthy. They [the food] had a lot of medicine in them. Now that we have 
changed our diet, we are sick” (P8.29.11.06) 

 (pp. 65-66) 

 “I once used pitshuatiku on my grandchild who was close to death; he couldn’t eat at the time. The non-
Innu medicine didn’t work. I put the pitshuatiku on his chest, and he was back to normal the next day … 
The reason Innu medicine works is because God made it, and the land, and the medicine comes from 
the land … Innu people treat their medicine with respect” (P9.17.11.2006)… 

 (p. 88) 
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Much of this knowledge concerning the medicinal properties of plants and animals is shared throughout 
the wider Innu population in Labrador-Quebec, but it is now largely confined to a small and rapidly 
dwindling number of older people. 

 (p. 64) 

2.1.1 Churchill River - Churchill Falls to Gull Island 

From Churchill Falls to Gull Island, the lower Churchill River flows through a single, relatively straight channel, 

often 500 m or less in width, passing through a narrow valley below the surrounding uplands. As the river 

approaches Winokapau Lake, the valley widens and is characterized by broad slopes, terraces, sandbars and 

deltas, with the first major inflow tributaries being the Metchin, Elizabeth and Fig Rivers. Wildlife resources tend 

to be more diverse and abundant near these tributaries than elsewhere in this section of the river. 

Mid-way from Churchill Falls (Patshishetshuanau) to Gull Lake (Tshiashku-nipi) is Winokapau Lake (Uinukupau). 

Details of this location have been recorded as far back as 1887 (Holme 1888). 

Uinukapau (Winokapau Lake) is a difficult place to live in the fall because the prevailing high winds 
jumble the ice, producing large, protruding chunks, which are hard to travel across (P4.30.11.07). 

 (pp. 42-43) 

Winokapau Lake is approximately 45 km long and over 200 m deep. There are no substantial inflow tributaries 

along this narrow, steep-walled stretch. From the outlet of Winokapau Lake, the river abruptly narrows at 

Mouni Rapids and descends over the next 100 km to Gull Island Rapids, joined by several major tributary river 

valleys including Shoal River, Cache River, Beaver Brook and Minipi River. 

2.1.2 Churchill River - Gull Island to Muskrat Falls 

The region from Gull Island to Muskrat Falls encompasses the wide bedrock valley downstream from Gull Island 

Rapids. The lowland valley varies from 3 to 8 km wide and the rocky walls of the valley rise up to 200 m above 

the valley floor. This bedrock valley is infilled with a few hundred metres of sand and sediment. The valley is 

preglacial, cut when the land existed much higher. The Churchill River did not return to its preglacial channel 

after the ice age, but began a new process of cut and fill in the postglacial flow and estuarine sediments. 

Several tributaries enter the Churchill River between Gull Island and Muskrat Falls. Collectively, the interspersion 

of habitats and relatively moderate climatic influences combine to form a relatively rich area for natural 

resources. Accordingly, several traditional and existing areas are noted by the Innu. 

The south side of Upper Brook (Tepiteu-shipu), a tributary to the Churchill River, is an area where the Innu have 

gathered at the river mouth early in spring due to the high concentrations of fish.  

There are lots of the following fish at the mouth of the river – kukamess (lake trout), matameku (brook 
trout), tshinusheu (pike), atikameku (whitefish), and makatsheu/mikuashai (suckers), all fish caught in a 
net which was placed off the beach where we set up our tent recently on the visit to Ushkan-shipiss. 
“Back then, we got too many fish in the net so we didn’t put it out long. There were no minai (burbot) in 
the net, but my father saw burbot in this area in the past. One also finds atshakashamekush (cisco) in 
this area. They can be eaten – fried. You find this species (cisco) anywhere in the country. You also find a 
fish called kaushkanush (probably the three-spined stickleback)” (P7.23.11.06). 

 (p. 50) 
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In addition to the aquatic diversity, there are a number of terrestrial species present. For example, at the mouth 

of Upper Brook is a terrace known as Kaishipanikaut. It is a traditional hunting ground for Canada Goose and 

other waterfowl at various times of the year.  

Tepiteu-shipu is a good place for nishk (Canada geese) in the spring and fall. There were lots of geese 
and ducks on the ice here by the ashkui (area of open water). The ice breaks up early at the mouth of 
the river (P1, P3.28.11.06). 

There is lots of uapineu-mitshim (willow) at Tepiteu-shipu (P1.5.12.06). 

There is lots of uapineu (willow ptarmigan) right across from the mouth of Tepiteu-shipu, and this spot 
is ushatshineu, a place where there are always partridge. There were lots of willow ptarmigan there in 
December. At this time of the year, the innineu (spruce grouse) are in the tall fir trees along the sides of 
the river (P1.8.12.06). 

There are all kinds of ushakamishku (where there is always beaver) in the Tepiteu-shipu area 
(P3.5.12.06). 

There are lots of upau-apikushish (little brown bat) in the Mishta-shipu area. They are found in areas 
with lots of white spruce (P2.29.11.06). There are lots of bats at Tepiteu-shipu (P9.29.11.06). 

One of the ITKC members once killed a uapikunu (snowy owl) at Tepiteushipu (P1.25.1.07). 

There is a good feeding area for nishk (Canada geese) at Tepiteu-shipu (P7.5.12.06). 

 (pp. 49-50) 

The ITKC note a number of waterfowl at Ushkan-shipiss and Tepiteu-shipu. Ushkan-shipiss is perhaps one of the 

most prominent locations in the lower Churchill River valley. Not only is it an area of traditional hunting and 

trapping for the Innu, but it possesses cultural and historical value, including the tradition of Shaking Tent 

ceremonies. The last Shaking Tent ceremony took place at Ushkan-shipiss in 1969, which was recent enough to 

obtain  details of that ceremony first hand from three of the ITKC members whose father was a shaman in the 

ceremony. The Project Team wanted to understand the value of this location and in 2006 organized a gathering 

of elders at Ushkan-shipiss. The elders explained the ceremony, allowing the Project Team to understand the 

importance of this landmark to the Labrador Innu. 

As a divinatory technique, the shaking tent was perhaps the most powerful in terms of its ability to 
establish relations with animal masters and other beings. The last shaking tent ceremony was held at 
Ushkan-shipiss, a tributary of Mishtashipu, in November 1969 by a shaman (kamanitushit) named 
Uatshitshish, the father of the one of the ITKC participants who was present for the ceremony. Not long 
before, he had conducted a shaking tent ceremony at a camp on the portage by Manitu-utshu. 
According to his daughter, “*t+he reason my father performed the shaking tent is because the hunters 
asked if there were any animals nearby to hunt. He told them about nearby black bears and they killed 
four of them. There were hardly any caribou in the area at that time” (P2.29.11.06). Another ITKC 
member pointed explicitly to the information gathering role of the shaman: “The kamanitushit has 
power. He’s like a scientist, a person who knows things, by using the shaking tent, to know where 
animals are. He had power to see animals…. you could hear animals in the shaking tent, because it is 
like a radio, and the kamanitushit would bring them in” (P1.5.2.07). 

 (p. 17) 

 

 

 

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT PAGE 2-5 

 

As noted elsewhere in this report, the last shaking tent ceremony in Innu territory was held at the 
mouth of Ushkan-shipiss in November 1969 by Uatshitshish, the father of the one of the ITKC members. 
She and three other members of the committee were witnesses to this ceremony. Uatshitshish had also 
conducted a shaking tent ceremony on the portage by Manitu-utshu. In both cases, he had been asked 
to ascertain the whereabouts of caribou, and other animals. Given the importance of the shaking tent 
to the older Innu, it is not surprising that the Ushkan-shipiss area should figure prominently in the 
memories of the people who witnessed the last one ever conducted - in that spot. This was made clear 
at the ITKC meeting with the NLH and Innu Nation Task Force in February 2007, when the shaking tent 
ceremony was explained to the NLH representatives. “My grandfather did his last shaking tent at 
Ushkan-shipiss. This will be under water. That’s why we have to protect the land, because our 
grandfathers used this area” (P7.7.2.07). 

 (p. 93) 

2.1.3 Churchill River - Muskrat Falls to Lake Melville 

Lake Melville is a tidal estuary containing brackish waters at latitude approximately 54°N, along the Labrador 

coast. It is about 130 km long, with a width of 30 km near its western end and a maximum depth greater than 

180 m. Goose Bay is at the western end of Lake Melville. 

Most of the Labrador Plateau (Ungava Peninsula) drains into Lake Melville, through the Churchill River and 

Naskaupi River. The Churchill River empties into Lake Melville at Goose Bay, a 25 km long western extension of 

Lake Melville. Goose Bay is approximately 55 m deep and connected to Lake Melville by Goose Bay Narrows, a 

2.5 km wide, 6 m deep channel. At this location, the river is alluvial and deposits extensive sediment that covers 

rock deposits. The mouth of the river is wide and terraces are forming, particularly as the land continues to rise. 

The Innu recognize areas of importance based on where they have traditionally hunted, trapped, fished and 

gathered. Various plants and animals were observed or harvested seasonally and served to influence Innu 

movements. Some examples in this section of the river from Muskrat Falls to Lake Melville include the mouth of 

the Churchill River and Traverspine River (Manatueu-shipiss). Directly translated in Innu-aimun, Manatueu-

shipiss is Swearing River (smaller in size). This river has been described as diverse in aquatic species, waterfowl 

and terrestrial animals including caribou, which were formerly hunted at this location in the fall. In addition to 

wildlife, there are berries around the Traverspine River such as squashberries and bake apples, a Labrador 

delicacy. 

“We found amishku (beaver), nitshiku (otter), atshikash (mink), matsheshu (fox), mashku (black bear), 
and pishu (lynx) up Mantueu-shipiss. There were uapush (snowshoe hare) everywhere, and kaku 
(porcupine) on both sides of the river. In the spring, there were nishk (geese), inniship (American black 
duck), muaku (common loon), ashu-muaku (red-throated loon), mitshikutan (surf scoter), shashteship 
(black scoter), auiu (long-tailed duck), and mishtishuku (common merganser) up the river.  We put our 
nets along the river and caught tshinusheu (pike), matameku (brook trout), kukamess (lake trout), 
makatsheu/mikuashai (suckers), and atikameku (white fish). Utshashumeku (Atlantic salmon) goes up 
Manatueu-shipiss, as do seals, as far as the rapids. We found lots of berries, including mushuminakashi 
(squashberry), shikuteuminakashi (bake apple), innitshiminakashi (skunk currant?) in the marshes near 
the mouth of the river” (P1.19.11.06). 

 (p. 49) 
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”There are lots of utshashumeku (Atlantic salmon) and brook trout on Manatueu-shipiss (P4.20.11.06). I 
caught salmon at Manatueu-shipiss in the summer by canoe” (P4.6.02.07). 

“We used to spear fish up Manatueu-shipiss. There are steep rapids upstream where the utshashumeku 
(Atlantic salmon) cannot travel further. That’s where we speared the salmon” (P2.22.11.06). 

“We caught a lot of matameku (brook trout) up Manatueu-shipiss at freeze-up, and some of these trout 
were quite large. There is lots of innasht (balsam fir) along the river which is not very deep. Lots of 
pineu (partridge), uapishtan (marten), amishku (beaver), and kaku (porcupine) - all kinds of animals. It is 
a good place for beaver and marten. There’s a big marsh near Manatueu-shipiss - that’s where we got 
atiku (caribou). We killed caribou there in the fall or the spring when we came from Akamiuapishku 
(Mealy Mountains). Caribou calves are born in marshes” (P2.22.11.06). 

 (p. 49) 

The existing environmental conditions of the lower Churchill River watershed are a reflection of past and 

present projects and activities in this area. Understanding these conditions is important from an environmental 

assessment context as it provides the baseline conditions for evaluating the Project. Three VECs are discussed in 

detail: Atmospheric Environment, Aquatic Environment and Terrestrial Environment.  

2.2 Atmospheric Environment 

The Atmospheric Environment is considered a VEC for the following reasons: 

• it is intrinsically important to the health and well-being of humans, wildlife, vegetation and other biota; 

• greenhouse gas (GHG) emissions accumulate in the atmosphere and are a major factor in producing the 

greenhouse effect, which directly influences climate; and 

• the atmosphere is a pathway for the transport of air contaminants to the freshwater, marine, terrestrial and 

human environments.  

Weather is referred to as tshishiku by the Innu. The KIs for the Atmospheric Environment VEC are Climate and Air 

Quality. Understanding of existing conditions is from scientific measurements of Climate descriptors and from 

measurement and anecdotal evidence for Air Quality. The predicted environmental effects of this Project on the 

Atmospheric Environment are assessed by a detailed analysis of these two KIs.  

The Climate analysis focuses on the contribution of GHG emissions from the Project in relation to GHG 

production by all other sources located in the Province, and in relation to GHG emission from other potential 

sources of electricity generation (Canadian Environmental Assessment (CEA) Agency 2003).  

For Climate, reporting requirements of the federal government under the Canadian Environmental Protection 

Act (CEPA) and voluntary programs have produced comprehensive and increasingly accurate GHG emission 

inventories. Several climate and weather stations exist in Labrador and data from these provide a 

comprehensive climate data record. Both these records and the forecasts made by climate modellers indicate a 

relatively stable climate across Labrador. Over the next 100 years, there are predictions of slowly warming 

temperatures and slight increases in total precipitation in the lower Churchill River watershed. 

For Air Quality, there has been no substantive industrial or development activity in the lower Churchill River 

watershed. Therefore, there has been limited effort to measure and report on the local air quality. The sources 

of air contaminants to the region are likely limited to:  

• the long-range transport of air pollutants (LRTAP) from other jurisdictions;  

• specific local emissions such as dust from unpaved roads; and  



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT PAGE 2-7 

 

• infrequent releases from sources such as forest fires.  

Because these contributions to the air shed are considered small, Air Quality is representative of a rural, pristine 

area. 

2.2.1 Environmental Assessment Boundaries 

2.2.1.1 Climate 

The assessment will focus on all Project activities and areas where GHG emissions may be generated or 

sequestered (CEA Agency 2003). The spatial boundaries for Climate are regional (i.e., Newfoundland and 

Labrador) and global. The temporal boundaries for considering GHG emissions associated with the Project 

include the construction and operation and maintenance phases. 

Administrative and Technical Boundaries 

The administrative boundaries are the relevant statutes, regulations, policies and guidelines published by the 

governments of Newfoundland and Labrador and Canada. 

The administrative and technical boundaries for consideration of GHG emissions pertain to:  

• the application of national guidance (CEA Agency 2003); 

• proposed federal regulatory limits and standards in the Regulatory Framework for Air Emissions (April 26, 

2007) and Turning the Corner (March 10, 2008); 

• the Newfoundland and Labrador Climate Change Action Plan 2005 (Newfoundland and Labrador 

Department of Environment and Conservation (NLDEC) 2005); and 

• any technical limitations affecting the description of the existing environment. 

Since publication of the 2003 guidance (CEA Agency 2003), the federal government has released plans to 

regulate GHG emissions from large industrial facilities and consumer products, and to develop a system whereby 

offset credits may be generated, traded or sold (Environment Canada 2007a, Internet site; Environment Canada 

2008, Internet site). Although no GHG emission limits have been set by these regulatory authorities, the 

reporting requirements have been established under CEPA (1999), and an update was recently published by the 

federal government (Canada Gazette 2007, which establishes 2006 as the baseline year for intended GHG and 

Air Pollutant (AP) emissions reduction regulations. Environment Canada plans to publish draft GHG regulations 

during the fall of 2008. The proposed regulations may include carbon dioxide (CO2), methane (CH4) and nitrous 

oxide (N2O) from electricity-generating facilities, with a release threshold for reporting of 10,000 tonnes of CO2 

equivalents (CO2e) per year for stationary combustion units.  

For Newfoundland and Labrador, the most recent guidance is the Climate Change Action Plan (NLDEC 2005). No 

firm GHG emission objectives have been set. However, the Project is cited in the Climate Change Action Plan 

(2005) as being a major part of the Province’s strategy to manage its own GHG emissions from increased 

electricity demand and to offset GHG emissions from other sources by up to 15 million tonnes per year.  

These indications of action on climate change have not been translated by either level of government into 

changes to the guidance for addressing Climate in an environmental assessment. It has been confirmed that 

while the CEA Agency (2003) guideline would benefit from an update, it is still the preferred way to incorporate 

climate change considerations into environmental assessments (T. Skillen-Hayes, pers. comm.).  

Technical limitations were not identified in association with the description of existing climatic conditions. 
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Assessment Area  

Project-related emissions will be compared with emissions from similar projects for the Province and Canada. 

2.2.1.2 Air Quality 

Unlike emissions from industrial stacks, which are typically emitted higher into the atmosphere, travelling 

greater distances, emissions from the proposed construction activity (i.e., fugitive dust and combustion gases) 

are expected to settle (dust) and disperse within 2 km.  

The spatial boundary is the area that extends approximately 5 km beyond the Project footprint as well as a 

corridor along the Trans Labrador Highway (TLH) between Churchill Falls and Happy Valley-Goose Bay, including 

the Project sites at Gull Island and Muskrat Falls and extending 500 m on either side of the highway. This 

boundary allows for the assessment of air contaminant emissions resulting from transport from Happy Valley-

Goose Bay to the Project footprint, including to the transmission lines.  

The temporal boundaries for the assessment of potential environmental effects for Air Quality consist of the 

periods of construction (Year 1 to Year 10) and operation and maintenance (Year 10 and beyond).  

Administrative and Technical Boundaries 

The technical and administrative boundaries for Air Quality pertain mainly to regulatory standards and 

objectives for air contaminants both emitted and as ambient concentrations. These limits are set by regulatory 

authorities to protect air quality, human health and environmental health. 

For reference and comparison with observed data, the Newfoundland and Labrador maximum permissible 

ground-level concentrations and the National Ambient Air Quality Objectives (NAAQO) for the specific air 

contaminants are shown in Table 2-1. These are supplemented, where available, by other national initiatives 

such as the Canada-wide Standards from the Canadian Council of Ministers of the Environment (CCME 2000, 

Internet site) as well as standards and objectives from other jurisdictions. 

Table 2-1 Ambient Air Quality Objectives 

Air 
Contaminant 

Averaging 
Period 

Newfoundland and Labrador 
Maximum Permissible Ground-

level ConcentrationsA 

(g/m³) 

NAAQO 
Maximum Desirable or 

Acceptable LevelsB 

(g/m³) 

Other Ambient Air 
Quality Standards or 

Objectives 

(g/m³) 

PM 24-hour 
Annual 

 120 
 60 

 --/120 
 60/70 

 -- 
 -- 

PM10 24-hour  50  --  50
C
 

PM2.5 24-hour  25  --  30
D
 

SO2 1-hour 
24-hour 
Annual 

 900 
 300 
 60 

 450/900 
 150/300 
 30/60 

 -- 
 -- 
 -- 

NOX (as NO2) 1-hour 
24-hour 
Annual 

 400 
 200 
 100 

 400 
 -- 
 100 

 -- 
 -- 
 -- 

VOC --  --  --  -- 

Source: 
A
 Air Pollution Regulations (Government of Newfoundland and Labrador 2004, Internet site) 

B
 NAAQO, Maximum Desirable and Acceptable Levels (Government of Canada 1999, Internet site) 

C
 Interim Air Quality Standard for PM10 (British Columbia Ministry of Water, Land and Air Protection 1995, Internet site) 

D
 Ambient Air Quality Criteria (CCME 2006, Internet site) 

-- No standard or objective available 
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Table 2-1 Ambient Air Quality Objectives (cont.) 

Air 
Contaminant 

Averaging 
Period 

Newfoundland and Labrador 
Maximum Permissible Ground-

level ConcentrationsA 

(g/m³) 

NAAQO 
Maximum Desirable or 

Acceptable LevelsB 

(g/m³) 

Other Ambient Air 
Quality Standards or 

Objectives 

(g/m³) 

Notes:  

g/m³ microgram per cubic metre 
NAAQO National Ambient Air Quality Objectives 
NO2 nitrogen dioxide 
NOX nitrogen oxides 

 
PM Particulate matter total 
PM10 particulate matter less than 10 microns in diameter 
PM2.5 particulate matter less than 2.5 microns in diameter 
SO2 sulphur dioxide 
VOC volatile organic compound 

Volatile Organic Compounds (VOC) refers to several chemical compounds that readily evaporate at room temperature (20°C to 25°C). 
There is no ambient air quality standard in Canada for the complete set of these compounds; however, concentrations for an individual 
VOC may be compared with available guidelines from other agencies and jurisdictions, such as the Ontario Ministry of Environment 
(OMOE) Ambient Air Quality Criteria (OMOE 2005). The emissions of VOCs will be estimated as part of this assessment (where feasible)  

Assessment Area  

The Assessment Area for the characterization of potential environmental effects on Air Quality resulting from 

Project activities is the Project Footprint (Volume IA, Chapter 4), plus an extended area out from the Project 

Area in each direction to approximately 5 km, as well as 500 m from the centreline of TLH (from Churchill Falls to 

Happy Valley-Goose Bay) and the transmission line access roads. This area has been selected as it provides 

sufficient dispersion of emissions from heavy equipment operation and vehicle traffic to a point where ambient 

concentrations are well within the regulatory limits.  

2.2.2 Primary Sources of Information 

A combination of data and published literature has been used in preparing the description of the existing 

Atmospheric Environment. The issues relating to the Atmospheric Environment identified in the EIS Guidelines 

(Volume IB, Appendix IB-E) were addressed by consulting various sources of information from government 

agencies, academia, research organizations and technical sources of scientific data relating to GHG emissions, 

climate change and air quality. Of particular importance is the CEA Agency’s (2003) Incorporating Climate 

Change Considerations in Environmental Assessment: General Guidance for Practitioners. The primary sources of 

information relating to air quality and climate change used in this discussion included the following guidance 

from the Government of Newfoundland and Labrador: 

• Air Quality: Newfoundland and Labrador Regulation 39/04, Air Pollution Control Regulations (Government of 

Newfoundland and Labrador 2004, Internet site); and 

• Climate change: Climate Change Action Plan 2005 (NLDEC 2005).  

The provincial guidance from the Government of Newfoundland and Labrador was further elaborated where 

applicable and placed in the context of emerging federal guidance and policy on air pollutants and climate 

change, including: 

• Environment Canada’s Regulatory Framework for Air Emissions (Environment Canada 2007a, Internet site); 

and 

• the Government of Canada’s Turning the Corner (Environment Canada 2008, Internet site). 

Local and regional climate data were provided and analyzed from: 

• ITK: Innu Kaishitshissenitak Mishta-shipu - Innu Environmental Knowledge of the Mishta-shipu (Churchill 

River) Area of Labrador in Relation to the Proposed Lower Churchill Project (Innu Nation 2007); 
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• previous air quality baseline work at Voisey’s Bay (Jacques Whitford 1997a);  

• emission estimates of criteria air contaminants in the Assessment Area from Environment Canada’s Criteria 

Air Contaminants inventory national reporting system (Environment Canada 2007b, Internet site);  

• review of a local GHG study prepared for the Lower Churchill Development Project, Environmental Baseline 

Report, Greenhouse Gas Fluxes (Bastien et al. 2007);  

• the national GHG emissions inventory, including the provincial and energy sector analyses from 1990 to 

2005 (Environment Canada 2007a, Internet site);  

• Environment Canada weather service sources, including the Canadian Climate Normals, 1971 to 2000, 

Goose Bay A, Newfoundland (Environment Canada 2007c, Internet site) and the Canadian Climate Normals, 

1971 to 2000, Churchill Falls A, Newfoundland (Environment Canada 2007d, Internet site); and  

• local studies including The Hydrology of Labrador (Rollings 1997); and Labrador Climate and Weather 

(Newfoundland and Labrador 2002, Internet site).  

2.2.3 Greenhouse Gas Emissions 

The GHG emissions from existing anthropogenic sources in the region of the Project are nominal. The existing 

GHG emissions in the region are limited to those resulting from the natural cycle of growth and decay of 

vegetation. The chief sources of GHG emissions from the area are CO2 and CH4 from the decay of organic 

materials on the forest floor. Other organic materials are transported by wind or surface runoff to the Churchill 

River and its tributaries. Some of these transported materials will result in either the release of GHG or the 

sequestering of carbon through chemical and mechanical interactions as they move throughout the Churchill 

River watershed or are deposited in the sediments.  

The GHG fluxes for the Churchill River and adjacent lakes were measured in 2006 (Bastien et al. 2007). The 

reported values indicate that GHG emissions from a mature reservoir at northern latitude (Smallwood 

Reservoir), and the adjacent lakes and reaches are low in context of national regulatory advice (CEA Agency 

2003). However, this same study indicates that the existing stretches of the lower Churchill River and adjacent 

lakes and tributaries exhibit higher GHG flux rates than those of the reservoir. These measured emission fluxes 

are consistent with other similar measurements at these latitudes.  

As part of this environmental assessment, measurements of GHG fluxes from water bodies in the Churchill River 

watershed were made in August 2006 by Environnement Illimité Inc. and Environnement d’Hydro-Québec 

(Bastien et al. 2007). Sampling for CO2, CH4 and N2O was carried out on the Smallwood Reservoir, along the 

lower Churchill River where the new reservoirs will be created and on lakes adjacent to both of these areas. 

Comparisons were also made to Hydro-Québec and other Newfoundland and Labrador reservoir emission 

measurements. This research provides a baseline for comparison of future GHG emission measurements or 

estimates. 

Bastien et al. (2007) found that the Smallwood Reservoir and adjacent lakes had low CO2 flux rates compared to 

estimates for hydroelectric projects in more temperate climates and compared to the water bodies of the lower 

Churchill River watershed. They were also low compared to Hydro-Québec and other northern latitude 

reservoirs. In contrast, the flux rates of CH4 were higher in the Smallwood Reservoir, particularly in the forebay 

and near the Power Station, than from the adjacent lakes or the waters of the lower Churchill River. However, 

the Smallwood Reservoir CH4 emissions were comparable to those of other similar facilities operating for more 

than 10 years. Emissions of N2O were negligible in all cases. Additional detail on the emission flux measurement 

methodology and the measurements from this one season are summarized in Bastien et al. (2007) and 

referenced in the Greenhouse Gas Emissions Modelling Study (Minaskuat Inc. 2008a).  
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2.2.4 Recent Climate Conditions  

The climate of Labrador is subarctic and humid (Environment Canada 2006, Internet site). Because it is in the 

northeastern corner of the North American mainland, bordering the North Atlantic, Labrador is susceptible to 

both maritime and continental air masses due to the alternating tracking of low and high pressure systems 

across the continent, which also means that the weather changes frequently (Newfoundland and Labrador 2002, 

Internet site). Intense low-pressure weather systems characterize the fall, winter and spring seasons, with 

strong winds, heavy snowfall and rainfall common in the Churchill River valley. Winters are characteristically 

cold and summers are pleasant but short, with the interior of Labrador experiencing particularly warm summer 

temperatures. Most areas in Labrador experience the first frost in early September. Temperatures usually begin 

to rise above 0°C in the: 

• southern and central areas in late-March;  

• western areas in early-April; and  

• north by late-April.  

It generally takes four weeks from these dates for the ground to become free of snow (Newfoundland and 

Labrador 2002, Internet site). 

The predominant annual average air flow in Labrador is west-northwesterly (Jacques Whitford 2000a). 

Traditionally-minded Innu identify a spirit consistent with this wind direction. 

Tshiuetinishu is a weather control being associated with the northwest winds. 

 (p. 92) 

The Upper Lake Melville area has a northern boreal or subarctic climate distinctly different from that of coastal 

Labrador (Jacques Whitford 2000; AMEC 2001a). In winter, temperatures in the area can fall below -30°C and in 

the summer may rise above 30°C. At Happy Valley-Goose Bay, the average daily temperature in January is -18°C 

and in July it is 15°C (Environment Canada 2007c, Internet site). Temperatures decline with increase in elevation 

and the summits of the Mealy Mountains are modally 7°C to 8°C colder than sea level communities (Jacques 

Whitford 2000a). In the Labrador Sea, floating pack ice and icebergs have been observed during eight months of 

the year, and these tend to keep sea surface temperatures below 4°C (Environment Canada 2006, Internet site). 

Farther inland, at Churchill Falls, the average daily temperature in the winter is -22°C and 13°C in July 

(Environment Canada 2007d, Internet site). Canadian Climate Normals for Happy Valley-Goose Bay and Churchill 

Falls are provided in Tables 2-2 and 2-3. 

Table 2-2 Canadian Climate Normals at Happy Valley-Goose Bay, 1971 to 2000  

 Minimum Month Maximum Month Annual Average 

Temperature 

Daily Average (°C)  -18.1 January  15.4 July  -0.5 

Daily Max. (°C)  -12.9 January  20.9 July  4.5 

Daily Min. (°C)   -23.3 January  9.7 July  -5.6 

Record Max. (°C)   10.6 January  37.8 July -- 

Record Min. (°C)  -39.4 February  0.1 July -- 

Precipitation 

Rainfall (mm)  1.9 January  113.8 July  559.5 

Snowfall (cm)  0.0 July/August  80.2 January  458.8 
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Table 2-2 Canadian Climate Normals at Happy Valley-Goose Bay, 1971 to 2000 (cont.) 

 Minimum Month Maximum Month Annual Average 

Total (mm eq.)  55.1 February  113.8 July  949.0 

Latitude: 53°19’N 

Longitude: 60°25’W 

Elevation: 48.80 m 

Source: Environment Canada 2007c, Internet site 

Note: mm eq. = millimetres equivalent (water content of all forms of precipitation) 

 

Table 2-3 Canadian Climate Normals at Churchill Falls, 1971 to 2000  

 Minimum Month Maximum Month Annual Average 

Temperature 

Daily Average (°C)  -22.3 January  13.5 July  -3.7 

Daily Max. (°C)  -16.6 January  18.7 July  1.4 

Daily Min. (°C)  -28.0 January  8.2 July  -8.9 

Extreme Max. (°C)  6.9 January  33.4 June -- 

Extreme Min. (°C)  -45.6 February  0.6 July -- 

Precipitation 

Rainfall (mm)  0.8 January  112.1 July  493.8 

Snowfall (cm)  0.1 August  78.2 November  465.3 

Total (mm eq.)  48.5 February  112.3 July  926.4 

Latitude: 53°33’N 

Longitude: 64°6’W 

Elevation: 439.50 m 

Source: Environment Canada 2007d, Internet site 

Note: mm eq. = millimetres equivalent (water content of all forms of precipitation) 

Prevailing winds at the Goose Bay Airport are west-southwesterly, along the axis of the valley, resulting in a 

microclimate within the valley, particularly at lower elevations. The valley exhibits a boreal eco-climatic regime, 

while the higher elevations within the lower Churchill River watershed exhibit a sub-Arctic (taiga) regime. Along 

the Lake Melville shoreline, swirling winds are induced by topography, and some locations are dominated by 

easterly or east-southeasterly winds. Calm days are infrequent, with a mean of only 22 days per year at the 

Goose Bay Airport (Jacques Whitford 2000a).  

Annual precipitation varies from 949 mm at Happy Valley-Goose Bay (Environment Canada 2007c, Internet site) 

to more than 1,000 mm at the summits of the Mealy Mountains (Jacques Whitford 2000a). Precipitation also 

increases northward along Lake Melville, but declines west of Happy Valley-Goose Bay to approximately 926 mm 

at Churchill Falls and Labrador City. Snowfall comprises approximately: 

• 48 percent of precipitation in the Upper Lake Melville area (Environment Canada 2007c, Internet site);  

• 40 percent in the Gull Island Rapids area;  

• 40 percent in the highest parts of the Mealy Mountains (Jacques Whitford 2000a); and  

• 50 percent at Churchill Falls (Environment Canada 2007d, Internet site).  
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Observations on recent weather patterns are provided in the ITKC Report. 

Tshishiku (weather). “The weather is changing, and because of this there are new animals coming here. 
When I was in the country, I hadn’t felt the change yet. There used to be lots of cold weather in the 
past, but I haven’t felt the cold weather for some time. In the past I used to get frost bite on my face 
when out hunting” (P1.26.2.07).  

 (p. 76) 

2.2.5 Baseline Air Quality  

There are no studies in the literature that describe baseline conditions related to Air Quality in the lower 

Churchill River watershed. Published data on provincial emission totals submitted to the National Pollutant 

Release Inventory (NPRI) were extracted from the Environment Canada website. However, the lack of industrial 

development in this watershed suggests that emissions are likely to be low.  

The ambient concentrations of sulphur dioxide (SO2), carbon monoxide (CO), nitrogen oxides (NOX) and volatile 

organic compounds (VOCs) are expected to be low. Total suspended particulate matter (PM, PM10, PM2.5) may 

be present in the ambient air due primarily to natural causes in the form of dust from wind erosion and forest 

fires.  

Since there are no substantive sources in the region, the Air Quality is influenced mainly by the long-range 

transport of airborne pollutants from upwind sources. In general, most of the upwind jurisdictions in Canada 

and the United States are requiring that emissions be reduced. These activities are monitored and influenced by 

international agreements such as the Canada-United States Air Quality Accord, various initiatives undertaken by 

the New England Governors and Eastern Canadian Premiers Council, and the federal Action Plan on Climate 

Change and Air Pollution (Environment Canada 2007a, Internet site). Air Quality in the lower Churchill River 

watershed is considered representative of a pristine environment. 

2.3 Aquatic Environment 

The Aquatic Environment comprises the surface freshwater present within the lower Churchill River drainage 

basin including the fish species, aquatic vegetation and substrates within and near the river system. The lower 

Churchill River refers to the section of river below the existing Churchill Falls Power Station to its mouth at 

Goose Bay. Baseline studies on the lower Churchill River watershed have been conducted since the 1970s. The 

Aquatic Environment, especially fish and fish habitat, has been extensively studied. The KI for the Aquatic 

Environment VEC is Fish and Fish Habitat. 

2.3.1 Environmental Assessment Boundaries 

2.3.1.1 Fish and Fish Habitat 

The overall distribution of the fish species within the lower Churchill River extend throughout much of eastern 

North America. However, the ecological boundaries relate to the susceptibility of the fish assemblage, or 

population, to natural and anthropogenic influences or events. Because resident freshwater fish assemblages 

across their range can be considered individual populations within each drainage basin, the assessment of any 

interaction is focused to within the drainage basin.  

Many of the freshwater species within the lower Churchill River Area have a low tolerance for salinity. This, in 

combination with Muskrat Falls, gives a fish assemblage above Muskrat Falls that does not include anadromy (or 
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catadromy) in their life cycle. Some salmonid species below Muskrat Falls may go to sea to feed and return to 

spawn in the lower Churchill River tributaries below the falls. The steep relief of the lower Churchill River valley 

also isolates fish populations in the main stem of the river from those of the Upper Plateau. The ecological 

boundary of the assessment is therefore restricted to those fish populations that reside within the main stem 

and accessible tributaries of the main stem of the Churchill River from Churchill Falls until the mouth of the 

lower Churchill River at Goose Bay. 

Temporal boundaries for Fish and Fish Habitat depend on the recurring seasonal activity of fish assemblages. All 

fish species occurring in the majority of the Assessment Area (i.e., upriver of Muskrat Falls) are resident with all 

LCSs including spawning, young-of-year (YOY), juvenile and adult occurring within the lower Churchill River. 

Therefore, the temporal assessment boundary includes the entire year through baseline, construction and 

operation and maintenance phases of the Project. 

Administrative Boundaries 

Administrative boundaries include any regulatory requirements and jurisdictional or government planning 

regimes that apply to the management of various species. For Fish and Fish Habitat, the administrative 

boundaries include the Fisheries Act and applicable fisheries management areas and regulations. The fish and 

fish habitat of the Province are the responsibility of the federal government (Department of Fisheries and 

Oceans (DFO) and Environment Canada), as well as the provincial government (NLDEC Water Resources 

Division). There is currently no specific habitat management plan in place or under development for the 

Assessment Area. 

Freshwater Fish 

The lower Churchill River is within the boundaries of Trout Management Zones 4 (Western Labrador) and 5 

(Central Labrador). The 2007-2008 angling season for non-Aboriginal people is February 1 to September 7 

(Zone 5 closed on September 15). The daily bag and possession limits for recreational angling are outlined in 

Table 2-4. Innu may fish species year-round as a food source. 

Table 2-4 Summary of Daily Bag and Possession Limits for Recreational Angling in Trout Management 

Zones 4 and 5 

Species Daily Bag Limit Possession Limit 

Trout (includes speckled trout and 

ouananiche) 

12 trout of 2.27 kg round weight + 1 fish, 

whichever is reached first of the two 

species combined 

Twice daily bag limit 

Lake Trout 3 fish 3 fish 

Northern Pike 2 fish Twice daily bag limit 

Arctic Char 2 fish Twice daily bag limit 

Whitefish No limit No limit 

Marine Mammals 

There is currently no commercial harvest for seals in the Assessment Area. Aboriginal people may harvest seals 

for food, social and ceremonial purposes at any time of the year. Non-Aboriginal people who live immediately 

adjacent to Seal Management Area 4 are permitted to harvest seals for food purposes without a licence. The 

season for non-Aboriginal people occurs between April 20 and December 1, with no daily bag limits or season 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT PAGE 2-15 

 

limits. Season dates for ringed seals remain relatively steady; for other species, the dates are determined 

periodically through variation orders issued by DFO regional branches. 

Technical Boundaries 

Technical boundaries relate to limitations that may hamper the ability to describe interactions and make 

predictions regarding the effects on Fish and Fish Habitat due to Project activities. These boundaries could apply 

in terms of the ability to sample or detect specimen presence, distribution, LCS activity, movement patterns, 

limiting factors of individuals or their habitat use. This information can be unavailable or incomplete due to 

considerations such as visibility, effectiveness of sampling techniques, or remoteness and accessibility for 

observers. A technical boundary could also result from an insufficient understanding of the interactions between 

Fish and Fish Habitat and a Project feature, especially where such interactions are indirect or moderated by 

complex environmental conditions. 

In terms of technical boundaries related to the fish assemblage, extensive surveys of each species’ use of the 

existing habitat were conducted and use indices produced for all habitat types of the lower Churchill River. For 

this Project, field data were collected using standard techniques and gear-types. Standard sampling techniques 

are constrained by the following limitations and assumptions: 

• all data were collected during ice-free conditions (June to September); 

• sampling was done in each habitat type where possible; however, due to safety concerns not all habitat 

types could be surveyed (e.g., fast, mid-channel water within the Fast Velocity habitat type was not sampled 

by gillnet); and 

• sampling was done using a variety of gear-types; however, each gear-type is considered to have some 

selectivity or bias to certain LCS (e.g., gillnets do not tend to capture YOY). The assumption is made that the 

combination of all gear-types used is capable of capturing all LCS present. 

While these limitations are typical for remote northern environments, additional sampling methods were 

employed to verify habitat use information of the various species LCSs (spawning, YOY, juvenile and adult). For 

example, a radio telemetry program was implemented over a two-year period (1998 to 1999) which allowed 

tracking of tagged fish throughout the winter months. In addition to field sampling, relevant literature on 

species habitat use was also used to augment field data, where appropriate. Regardless of the identified 

challenges, the data provides a complete and accurate description of the existing conditions that is considered 

representative throughout all four seasons. 

Assessment Area 

In order to keep the assessment focused and to reduce any dilution of potential effects, the Assessment Area for 

Fish and Fish Habitat is the aquatic environment of the lower Churchill River that would be within or near any 

physical disturbance (i.e., the Project footprint, including transmission lines, access roads, quarries and borrow 

pits), as well as the aquatic habitat surrounding the Project footprint.  

The aquatic habitat surrounding the Project Area is the habitat that would remain accessible to fish from within 

the Project Area (i.e., below any obstructions or falls from the Upper Plateau) (see Figure 2-2 for a general 

delineation of this area). This encompasses the lower Churchill River from the upper reaches of the lower 

Churchill main stem just upriver from the existing Churchill Falls Power Station to Muskrat Falls and Goose Bay. 

It also includes all accessible tributary and stream habitat (i.e., below any obstruction) between the Churchill 

Falls Power Station and Muskrat Falls.  
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Figure 2-2 Aquatic Environment Assessment Area 

Aquatic habitat within the main stem of the lower Churchill River that is above the existing Churchill Falls Power 

Station will not be affected by construction or operation and maintenance of the facilities on the lower Churchill 

River, since the extent of inundation does not extend above to the elevation of the Churchill Falls Power Station 

tailrace. Any flooding beyond that point would reduce the head and hence the generation capacity of the 

Churchill Falls Power Station. Therefore, the Churchill Falls Power Station tailrace represents the upriver 

boundary for assessment. Likewise, tributaries downstream of Muskrat Falls will not be affected by inundation 

and hence are not included within the Assessment Area.  

Lake Melville is not included within the Assessment Area as there will be no change in flow or salinity, water 

temperature, ice or other physical disturbance beyond the mouth of the Churchill River from this Project. In 

support of this statement, the predicted extent of effects at the mouth of the river has been provided in 

appropriate sections of this assessment (Chapter 4). A general description of Goose Bay as well as Lake Melville 

is also provided in Section 2.3.4. 

2.3.2 Primary Sources of Information 

Information and data on Fish and Fish Habitat were compiled from a variety of sources collected over the past 

35 years. Extensive studies on fish and fish habitat in the lower Churchill River and its tributaries were conducted 

as part of the 1980 EIS. Subsequently, a suite of studies was completed in 1998 to 2001 and additional programs 

were completed in 2006 to 2008. Due to the lack of an existing methodology for the classification and 

quantification of fish habitat in a large river system, the Project Team developed a framework specific to the 

Churchill River (AMEC 2001b). Since 1998, the development of this framework has involved numerous 

workshops, reviews and input from many stakeholders including the federal DFO Habitat Management 
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personnel, DFO Science Branch, and Innu Nation and its consultants. The methodology has also been presented 

at several conferences and workshops, been reviewed for journal publication (McCarthy et al. 2006) and has 

been incorporated into a draft DFO Review Habitat Classification Methodology for Newfoundland and Labrador 

(McCarthy et al. 2007). In addition to the framework document and other supporting studies, information 

sources also included: 

• Traditional Ecological Knowledge on Mishta-shipu and the surrounding area of Labrador (Innu Nation 2007); 

• baseline field surveys associated with past environmental research in the area (such as Riche 1965; Beak 

1978; Bruce et al. 1975; Beak 1980; De Graaf 1980; FEARO 1980; Ryan 1980; Lower Churchill Development 

Corporation 1980a, 1980b; Northland Associates Ltd. 1980a, 1980b; Northcott 1981); 

• information on the quantification of fish habitat (in association with this Project that was presented at the 

National Workshop to Compare, Evaluate and reach Consensus on Methods to Quantify Productivity 

Capacity of Habitat Impacted by Hydroelectric Operations in Calgary, Alberta, October 16 to 17, 2007 

(Smokorowski and Debowka 2007)); 

• Ecological Land Classification in 2006 and 2007 (Minaskuat Inc. 2008b, 2008c); 

• scientific publications; 

• DFO; and 

• experience of the study team in Labrador. 

Exhaustive literature reviews were completed for descriptive information on the system, as well as studies of 

fish habitat preferences, habitat models (habitat suitability and productivity) and on the effects of hydroelectric 

developments. Searches generally included both peer reviewed and other literature on each issue. 

2.3.3 The Lower Churchill River 

When the Churchill Falls Power Station was constructed, the Naskaupi and Kanairiktok rivers were partially 

diverted into the Smallwood Reservoir and the lower Churchill River watershed. This effectively increased the 

drainage area of the watershed and the mean annual flow (MAF) by approximately 14 percent. The current MAF 

through the Churchill Falls Power Station is 1,365 m3/s (typically ranging between 1,092 m3/s in June and 

1,743 m3/s in January). All water is discharged back into the lower Churchill River once passed through the 

turbines. The Churchill Falls Power Station controls 69,267 km2 (i.e., the upper Churchill drainage basin), which is 

75 percent of the total drainage area of the Churchill River. Inflows in the upper basin are stored and released 

from the Smallwood and Ossokmanuan Reservoirs for hydroelectric generation. As a result, the water flow from 

the upper Churchill drainage basin is higher than natural flows in winter (when energy demand is higher) and 

greatly decreased during spring runoff, with a continuing relatively lower flow throughout late spring and 

summer.  

The operation of the Churchill Falls Power Station, combined with natural inflows can cause fluctuations in 

water levels within the lower Churchill River of up to 2.2 m based on power demand and water requirements. 

While the overall MAF has been increased, the highest average monthly flows at Muskrat Falls have decreased 

(June) and the lowest monthly flows have increased (April) compared to flows before the Churchill Falls Power 

Station became operational. This has resulted in a less variable flow regime within the lower Churchill River over 

the course of the year, both seasonally and monthly, as shown in Figure 2-3. This dynamic of flow moderation 

has been a feature of the lower Churchill River for more than 35 years. 
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NOTE: Average monthly flow rate in cubic metres per second. 

Figure 2-3 Average Monthly Flow at Muskrat Falls Before and After Churchill Falls Power Station 

Generation Operation  

The lower Churchill River watershed is characterized by a well-defined drainage pattern, steep tributary slopes 

and little natural storage in lakes and bogs as compared to the upper basin. At Gull Island, the MAF is estimated 

to be 1,780 m3/s and at Muskrat Falls it is 1,840 m3/s. The hydrology of the lower Churchill River watershed 

reflects the operation of the existing Churchill Falls Power Station and regional climate; runoff is seasonal, with 

inflows being highest in the spring (typically peaking in May or June) and lowest in late winter. Tributaries in the 

lower Churchill River watershed (25,214 km2) are not controlled, and follow this natural runoff pattern. The 

portion of the lower Churchill River watershed upstream from Gull Island is 19,832 km2, and the portion 

between Gull Island and Muskrat Falls is 3,256 km2.  

2.3.3.1 Aquatic Vegetation 

Aquatic vegetation within the lower Churchill River watershed occurs in sheltered areas that have low water 

velocity. These areas are characterized by sand or silt substrate and shallow water (usually less than 0.5 m). Slow 

currents increase the probability that a given substrate in an area will remain stable and may aid in the 

deposition of organic debris, which provide more nutrients for uptake by the plants, as well as food for small 

fish. Because sediment may be deposited onto plants, species composition and or plant growth will be 

influenced by those conditions. Some plants can deal with moderate water velocity. For example, 

Sparganium sp. grows in deeper water (up to 2 m), and occurs within the Churchill River outside shallow and 

sheltered areas. A total of 29 areas were identified within the Churchill River valley as having aquatic vegetation 

coverage greater than 150 m2. Such areas encompass most locations of aquatic plant growth within the Churchill 

River valley. In addition to the larger vegetated areas identified, there are numerous small, isolated patches of 

Sparganium sp. and Glyceria sp. in the lower Churchill River. Typically, these patches occur as only a few square 

metres in total area. Due to the propensity for bedload transport (high substrate turnover) within the main stem 
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of the lower Churchill River, as well as depth of the water, it is not likely that a substantial biomass of aquatic 

plants is present outside the more protected sites identified (AMEC 2008).  

Aquatic vegetation surveys indicated that a number of submergent aquatic plants occur throughout the lower 

Churchill River watershed. Submergent species are often associated with deeper water and the plant remains 

below the surface. Examples present at most locations include burreed, water-starwort, creeping spearwort and 

needle spikerush (AMEC 2008). Spikerush or creeping spearwort form dense lawns of short plants, covering 

large stretches at most locations where growth conditions are appropriate. Sparganium fluctuans can grow in 

water up to 2 m deep (Hinds 2000) and can grow up to 1.5 m tall (Fernald 1950). S. angustifolium can also grow 

in deeper water, but only grows up to 1.2 m tall (Fernald 1950). These common plant species were accompanied 

by a variety of other less frequent submergent plants, such as other Sparganium species that generally grow in 

shallow water and are often emergent species such as S. americanum and S. emersum, including its subspecies. 

However, the other submergent plants encountered were much less frequent in numbers at sites in which they 

were found, as well as less productive in terms of biomass in most cases. 

Emergent plants root in shallow water, with portions of the plant rising above the water surface. Emergent 

species include blackgirdle woolgrass, bluejoint, small floating mannagrass, water horsetail, red-tinged bulrush, 

thread rush, narrow-panicled rush and swamp candles. Such species are usually only found in shallow nearshore 

water, and they frequently grow on shore above the waterline. However, small floating mannagrass and 

especially blackgirdle woolgrass can also be found in deeper water (e.g., 0.5 m). It should be noted that two of 

the Sparganium species (S. americanum and S. emersum) were also found as emergent plants in shallow water 

of variable depth. Small floating mannagrass was often found forming floating leaves and was found in dense 

aquatic canopies at Upper Brook (north side). Many emergent plants also grow above the waterline and include 

woody riparian plants such as willows, dogwood and sweetgale. 

2.3.3.2 Water Quality 

According to guidelines issued by the CCME, water quality sampled within the lower Churchill River watershed is 

considered pristine, with low or non-detectable trace metal concentrations. The pH (measure of relative 

alkalinity or acidity) is generally near neutral; however, it has a low buffering capacity typical of Canadian Shield 

rivers. Nutrient concentrations reflect oligotrophic conditions as phosphorus and nitrogen compounds are 

generally not detectable, indicating extremely low biological productivity conditions (Jacques Whitford 1999c; 

Minaskuat Inc. 2008d).  

2.3.3.3 River Morphology 

The region through which the Churchill River flows from Churchill Falls to Lake Melville is underlain by a variety 

of ancient, eroded Precambrian gneisses, which during the early Tertiary Period were covered by the sea. In the 

Pliocene, the area was uplifted and the river, descending from the interior plateau, incised a valley through the 

marine sediments while its course was directed by the depressions and fault lines in the underlying rock. There 

followed in the Pleistocene at least four incursions of glaciation with intervening periods of complete 

deglaciation when the sea reoccupied the valley which had been depressed under the burden of ice. With the 

final retreat of the ice, the land began to rebound towards its present level and the deep marine deposits were 

covered by extensive outwash and littoral sands. 

This alternation of glaciation, inundation and riverine and estuarine processes scoured the valley and laid down 

a complex of sediments, terraces, deltas, moraines, drumlins and other geomorphic features. In some places, 

winds created dunes on the exposed sand plains. As the land continued to rise, successive deltas and terraces 
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were formed as the river cut deeper and deeper into the overburden, sometimes to bedrock, as it began to form 

the present valley.  

The Churchill River remains largely alluvial in character and carries a large sediment load reworked from the 

adjacent banks, into downstream regions. Even the smaller streams have sand filled valleys and gentle gradients 

in their lower reaches. Rock outcrops along the lower Churchill River are restricted to isolated locations on the 

valley floor, at Muskrat Falls, Gull Island, Mouni Rapids, Minipi Rapids and along the shores of Winokapau Lake. 

The outcrops are limited to the river margins and do not appear to extend across the valley, except at depth. 

Two major physiographic land regions have been defined in the study area: the lower Churchill River watershed 

upstream from Gull Island to Churchill Falls and the Churchill River Lowlands downstream from Gull Island. 

From the Churchill Falls Power Station to Gull Lake (watershed region), the lower Churchill River flows through a 

single, relatively straight channel. For approximately 40 km downstream from the Power Station, the channel is 

often 500 m or less in width, passing through a narrow valley approximately 300 m below the surrounding 

uplands, with no major tributary rivers. As the river approaches Winokapau Lake, the valley widens and is 

characterized by broad slopes, terraces, sandbars and deltas, with the first major inflow tributaries (the Metchin, 

Elizabeth and Fig rivers). Winokapau Lake is approximately 45 km long and approximately 1.5 km wide and has a 

depth of over 200 m. There are no substantial inflow tributaries along this narrow, steep walled stretch. From 

the outlet of Winokapau Lake, the river abruptly narrows at Mouni Rapids and descends over the next 100 km to 

Gull Island Rapids, joined by several major tributary river valleys including Shoal River, Cache River, Beaver Brook 

and Minipi River. 

The upper walls of the river valley are covered with variable depths of glacial drift, recent colluvium and 

slopewash. Rock cliffs and talus are common on the highest slopes. Glacio-fluvial deposits and outwash aprons 

leading to channelled moraines are common throughout the valley at saddles between rock cliffs where melt 

waters from the plateau flowed over the upper valley rim. The river valley is infilled everywhere with deep sandy 

drift of glacial, glacio-fluvial (valley train) and fluvial origin. Uplift of the region and relative lowering of base level 

has initiated erosion of this drift with the formation of numerous terraces and outwash deltas. 

The lower Churchill River watershed is located on the Canadian Shield in the Grenville Province. Bedrock consists 

of Precambrian crystalline igneous and metamorphic rocks. The area is underlain by granites, granodiorites, 

amphibolites and granitic gneisses. Minor areas of Precambrian and Phanerozoic conglomerate and shale exist 

between Gull Island and Muskrat Falls. The general trends of the major lineation in this part of Labrador are 

north to south and northwest to southeast, with east to west and northeast to southwest trends dominating at 

Gull Island. All the above rocks are of high quality and competency.  

From Gull Island to Muskrat Falls, the river is slightly more winding than the upstream reach from Churchill Falls 

to Gull Island, with an increasing number of sandbars and shoals, and wide sections at Gull Lake and Sandy 

Island Lake (just downriver from Gull Lake). Major tributaries in this area include Pena’s River, Edwards Brook, 

Upper Brook and Lower Brook. Muskrat Falls is a bedrock knob protruding above the deep layers of marine 

sands and clays. 

From Gull Lake to Goose Bay, the riverbed is more mobile, and in some areas there are multiple channels 

braided among the shoals and sandbars. At the foot of Muskrat Falls, there is a scour hole 40 to 50 m deep 

caused by winter ice conditions. Between Muskrat Falls and the river outlet at Goose Bay, the river is typically 1 

to 2 km wide but narrows to 300 m between the abutments of Black Rock Bridge. The Black Rock Bridge 

associated with the TLH between Happy Valley-Goose Bay and Cartwright was completed in 2006 and crosses 

the lower Churchill River approximately 20 km below Muskrat Falls. The bridge consists of a 500 m causeway 
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from the north side and a 300 m bridge. This constriction of the river has increased the mean water velocity and 

depth in the local area of the bridge. 

The Churchill River lowlands are characterized by continuous deep accumulation of fine textured estuarine 

sediments. The total thickness of estuarine clay is unknown, but depths in excess of 1000 m have been reported. 

From the remnants of terraces along the valley sides, it is estimated that at one time estuarine and fluvial 

sediments may have completely filled the valley to approximately 110 m deep at Muskrat Falls and to 120 m 

deep at Gull Island. Subsequently, much of these deposits have been eroded by river flow. 

Near Muskrat Falls the estuarine sediments rest on bedrock, but elsewhere the sediments rest on glacial, glacio-

fluvial drift and occasionally on bedrock ridges. As the ice retreated up the wide Churchill valley above Muskrat 

Flats, it deposited intermittent loads of sediment in a series of recessional moraines (glacial till). A number of 

these moraines are apparent at river level as boulder rapids. 

Where streams entered the embayment at Goose Bay, large deltas were built with the sediments growing finer 

downward and outward from the delta. Thin bedded silts and sands are common in the deltaic environment. 

Wherever glacial deposits appeared above the surface of the river flow, they were attacked by waves and 

currents and their erosion supplied sediment. The glacial deposits themselves were often reduced to a lag 

deposit of boulders and gravel while fine sediments were carried into deeper water.  

The estuarine sediments are covered throughout with an accumulation of well sorted sands of littoral, deltaic 

and near shore origin, measuring a few metres in thickness, but thinning upstream. The major sediment sources 

were outwash streams from the interior plateau. Most of the estuarine sediments were deposited in slow 

moving, non-turbulent water, and as a result, are primarily silt and clay size. Silt is more abundant than clay. 

Thin layers of fine sand are common. The sand layers have little cohesion and are planes of weakness along 

which the soil is easily parted. 

The water in which the estuarine sediments were deposited is believed to have been brackish rather than fully 

marine, as the location of deposition was near the head of an estuary and great additions of melt water fed 

directly from the retreating ice. Salinity decreased further as the sea regressed. This brackish environment 

during deposition, plus the subsequent leaching of the salt from pore water contained in the soil, had a 

pronounced effect on the physical properties of fine grained soil, such as these estuarine sediments, and 

contributed to their susceptibility to slumping. 

The Churchill River lowlands lie within the Grenville Province of Canada’s Precambrian shield. The site is 

underlain by crystalline metamorphic rocks composed of granite gneiss with some dark mafic bands and 

occasional irregular pegmatite stringers. Foliation generally strikes east-west paralleling the river course, and 

dips some 30 to 60 degrees south in areas studied near Muskrat Falls. Between Gull Rapids and Muskrat Falls, 

rocks from the Double Mer Formation are reported on bedrock geology maps. This formation comprises red 

beds of conglomerate and shale which are unchanged. This formation is interpreted as the infilled grabens 

(elongated depression between geologic faults) of the Lake Melville Rift System. 

2.3.3.4 Hydrogeology 

The outflow of the lower Churchill River (near Goose Bay) is located within a low-lying coastal plain bordering 

Lake Melville characterized by low relief and elevations near sea level. To the south, the Melville coastal plain 

ends at the steep slopes of the Mealy Mountains, while in the north and west the river borders a broad inland 

plateau that covers much of central Labrador. Upland areas surrounding the lower Churchill River valley reach 

elevations of greater than 300 m above sea level (asl).  
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The hydrogeology of the lower Churchill area is influenced by the surficial geology of the area, which has been 

described by Klassen et al. (1992) and Liverman (1997). The majority of the lower Churchill River valley east of 

Gull Lake is characterized by extensive thick (greater than 5 m) deposits of gravel, sand and mud deposited in a 

glaciomarine or marine environment. However, the overburden along the north side of the lower 20 km long 

reach of the river east of Muskrat Falls is comprised of thicker (up to 100 m) deposits of sand and gravel 

outwash of glacialfluvial origin. These deposits are potentially important groundwater aquifers for the 

communities of Happy Valley-Goose Bay, Sheshatshiu and Mud Lake as sources for municipal water supplies. 

The sand and gravel deposits are considered capable of producing mean well yields of 295 L/min and ranging up 

to 545 L/min.  

Although there is limited exposed bedrock along the lower Churchill River (Wardle et al. 1997), bedrock mainly 

comprises sandstone and conglomerate of the Neoproterozoic Double Mer Formation. In upland areas 

bordering Muskrat Falls, the underlying bedrock is characterized by Late Paleozoic volcanic, sedimentary and 

igneous rocks and their metamorphic extensions of the Mealy Mountains Terrain. These rock formations 

typically produce low well yields (i.e., less than 10 L/min) and given the relatively extensive thick overburden 

deposits in the area, bedrock is not utilized as a source of groundwater. 

The lower Churchill River area is mainly underlain by an unconfined aquifer system contained within the 

overburden material and deeper underlying bedrock. The movement of groundwater through the overburden 

material is controlled by primary porosity, while groundwater flow within the underlying bedrock can be 

expected to occur within secondary openings, such as fractures and joints, and will be variable depending on the 

frequency and interconnection of these structural features. 

Shallow groundwater flow within the lower Churchill River area would be controlled by water table conditions 

and local variations in topography. Groundwater is thought to be recharging along areas of high ground and 

discharging along various wet lowland areas, ponds, lakes and rivers, as well as the coastal plain area adjacent to 

the upper Lake Melville area. It is expected that the shallow groundwater system will be largely controlled by 

surface runoff and local recharge, while at moderate depths the flow system may be influenced by lateral inflow 

of groundwater from surrounding up-gradient areas. Groundwater levels are generally assumed to be within 10 

m of the ground surface and to be a subdued reflection of the topography. However, groundwater levels greater 

than 20 m below ground surface occur in the thick, terraced deposits of sand and gravel outwash material 

present along the lower reaches of the lower Churchill River. 

2.3.3.5 Ice Regime 

In a typical winter, ice cover develops at four locations along the lower Churchill River: Winokapau Lake, Gull 

Lake, Sandy Island Lake and Goose Bay. These ice covers form in early winter and provide a boundary from 

which additional ice covers can develop upstream (Hatch 2007). Ice formation processes are dynamic in nature 

and ice coverage can change dramatically over a short period of time.  

Open water patches have been observed in the upper end of the lower Churchill River closest to the Churchill 

Falls Power Station, likely due to residual heat from the Power Station discharge (Hatch 2007). This area is 

typically ice-covered, with the exception of some tributary interfaces. Upstream from Winokapau Lake, the river 

is mostly ice covered from November to April. Winokapau Lake is normally covered by stationary ice from 

November through to the end of May, when it typically melts in place. Open water persists (with border ice) 

through the winter between Winokapau Lake and Gull Island. Ice pans are transported as far as Gull Island, 

where they become trapped at another ice front formed as a stationary ice cover. 
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The most complex ice processes in the Churchill River generally occur between Gull Island and Goose Bay. The 

portion of the Churchill River downstream from Gull Island to Muskrat Falls is relatively fast flowing and much of 

it remains open all winter, except for border ice. Stationary ice covers occur only at the slow flowing stretches 

such as at Sandy Island Lake and Gull Lake. The open fast flowing water generates large amounts of frazil, slush 

and pan ice, which is then carried downstream. Below Muskrat Falls, the drifting ice becomes trapped under the 

edge of a stationary ice cover that forms between Muskrat Falls and Goose Bay typically by the end of 

November. This causes a massive ice consolidation which can back up the river flow, raising the upstream water 

level and decreasing velocity. In some years, this permits an ice cover to develop and progress upstream toward 

Muskrat Falls. Usually the ice cover does not progress across the rapids at the top of the falls because of the 

turbulent flow conditions, although this did occur in 1978 and 1979 when the water level and ice surface rose to 

as much as 17 m over normal water levels. During spring breakup, the ice cover upstream from the ice 

consolidation is rapidly eroded by the fast flowing water, but the consolidation itself takes longer to melt. On 

average, the river is open and ice is completely broken up by the end of May (Hatch 2007; G. Chaulk pers. 

comm.). 

2.3.4 Goose Bay and Lake Melville 

Although Lake Melville is down river from the Assessment Area, it is included in the existing environment to 

provide a more complete description of the aquatic environment in the general area. 

Freshwater input from several rivers, plus the deep basin of Goose Bay, forms a layered saline system with 

freshwater tending to flow seaward at the surface and saline coastal waters entering the inlets in deeper layers. 

The thin surface water layer, typically with salinities of less than 10 parts per thousand (ppt), mixes slowly down 

stream of the Assessment Area in Lake Melville (AMEC-BAE 2001). 

The salinity changes in Goose Bay to approximately 25 ppt below a sharp halocline (i.e., a boundary layer where 

salinity changes sharply) at approximately 25 m depth. The mixing and exchange of water depends on the 

density (salinity) of the water at the sill depth. Shallow sills east of the Assessment Area at the Lake Melville 

Narrows (near Rigolet at the mouth of Lake Melville) and at the mouth of Goose Bay, restrict water movement 

substantially, resulting in a tidal range within Goose Bay of 0.3 to 0.6 m, compared to 1.2 to 1.8 m along the 

coast (Bobbitt and Akenhead 1982). The Goose Bay Narrows is an obstruction to the flow of water and restricts 

free exchange between the waters in Goose Bay and Lake Melville. Currents in the sill areas are stronger and, as 

a result, local vertical mixing is substantial at these sites. Similarly, strong currents near the mouth of Churchill 

River also promote vertical mixing. 

Winds can have a greater effect than low-range tides on mixing and circulation in Goose Bay. Depending on 

wind direction, water will either be transported against a boundary (e.g., shoreline, bottom or halocline) or will 

be transported as freshwater out of Goose Bay. Whenever there is an accumulation of water against an 

opposing boundary, there will be reverse currents produced. These reverse currents usually occur below the 

halocline, assisting in the mixing process of the saline water into the freshwater layers. If the halocline is a 

strong gradient, it will resist the exchange of momentum and will thereby reduce the amount of vertical mixing. 

The dynamics of the system change during the winter months with the presence of an ice cover and the 

consequent reduction of wind effects at the water surface. The salinity of the surface water typically becomes 

lowered and the thickness of the freshwater layer increases during winter. In Goose Bay, as in most fjords, it is 

during the winter months that renewal of deeper saline water occurs. 

The water in Goose Bay and Lake Melville is warmer than on the coastal Labrador shelf at comparable depths. 

Temperatures recorded in the thin surface layer of Lake Melville have been up to 15°C, whereas the surface 
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water on the Labrador shelf reaches only slightly above 5°C. Below the sharp thermocline in Lake Melville, the 

water is close to -0.5°C, whereas on the shelf there is a core of -1.5°C water between 50 and 100 m (Vilks and 

Mudie 1983). Similar temperature patterns occur in Goose Bay, as illustrated by the results of a conductivity, 

temperature and depth (CTD) water profile study in 1998 (AMEC-BAE 2001). The sill depth at the Narrows to 

Lake Melville prevents the colder shelf water from entering the lake. 

During winter, most of the water in the Labrador Basin (drainage basin feeding Lake Melville) is frozen, causing a 

drastic seasonal decrease in freshwater inflow (Coachman 1953). Since the Churchill Falls Power Station 

development, there has been a notable change in the freshwater inflow into Goose Bay Estuary. The greatest 

difference occurs in the winter, December to April, where the flow rates have approximately tripled; whereas 

during June and July, rates have decreased by approximately 33 percent (Bobbit and Akenhead 1982). The 

pattern of inflow to Lake Melville has also been altered with the diversion of Naskaupi River headwaters 

(Michikamau Lake) to the Smallwood Reservoir. Therefore, the increased annual flow of the Churchill River into 

Goose Bay is matched by a decreased flow from the Naskaupi River into Lake Melville at North West River.  

Glacio-marine mud, comprising clay silt and some fine sand, is the dominant sediment deposited in the Goose 

Bay Basin. At the outlet of the Churchill River into Goose Bay, a large semi submerged delta comprising sand, silt 

and clay has formed from upstream erosion. Sieve analysis has demonstrated that the depositional sequence 

has the heavier sand remaining close to shore with progressive deposition of finer material farther out into the 

basin, with the fine clays being carried out into Lake Melville.  

Due to their latitude, location away from the ocean and low salinity, Goose Bay and Lake Melville are the first 

areas in southern Labrador to freeze and achieve a constant ice cover for the duration of the winter (Canadian 

Ice Service 2001, Internet site). Freeze-up for the Goose Bay area typically begins during the first half of 

November. The growth of the ice is slow because it is affected by wind conditions, and it is common that the ice 

thickness by mid-December is less than 30 cm. The ice concentration at the end of November is classified as: 

• close floating ice (i.e., when the concentration is at least 90 percent of the water’s surface with limited 

water visible) in the Goose Bay area; and 

• with open ice present (i.e., when the concentration is at most 40 percent of the water’s surface with water 

visible) in Lake Melville. 

By the first week in December, Goose Bay is entirely covered by compact and consolidated ice, which is 

maintained until spring breakup. Freeze-up of Lake Melville progresses through December and by the last week 

of December it is entirely covered by compact and consolidated ice, which is maintained until spring breakup. 

This first year (landfast) ice covers Goose Bay and Lake Melville. First-year ice is defined by the Sea Ice Climatic 

Atlas as sea ice of not more than one winter’s growth with a thickness between 30 cm to 2 m (Canadian Ice 

Service 2001, Internet site). Spring breakup begins in Goose Bay and Lake Melville in May as the rate of ice melt 

increases. By mid-May, the ice cover in the Churchill River and Goose Bay estuary has weakened to close ice, 

while most of Lake Melville remains covered by compact and consolidated ice. This melting continues through to 

the last week of May when the Churchill River becomes predominantly open water and Goose Bay consists of 

open ice. By early to mid-June the entire region is ice free.  

2.3.5 Fish Habitat Characterization 

Fish habitat characterization describes the lower Churchill River in terms of its identifiable habitat types using 

physical characteristics typically used to describe biological suitability of habitat including:  

• water velocity;  
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• substrate size;  

• type and presence of cover; and  

• water depth with the key variable being water velocity.  

Provided below is a summary of the habitat classification method developed by the Project Team, as well as a 

summary of the results. Further details of the method can be obtained from the Fish and Fish Habitat 

component study, specifically AMEC (2001a) and McCarthy et al. (2006). This section also quantifies each habitat 

type in terms of its surface area within the lower Churchill River watershed.  

The lower Churchill River watershed and the aquatic habitat within it were determined from existing 

engineering specifications and digital mapping. Various scales have been used to date for mapping of the 

Project: 

• digital National Topographic System (NTS) base map of Churchill River  1:50,000 

• mapped habitat types        1:50,000 

• LiDAR imaging of the Churchill River       30 cm accuracy 

• digital ortho-rectified aerial photographs of the Churchill River   15 cm pixels 

A digital composite base map was prepared using available NTS data, digital air photos and LiDAR imagery. The 

composite map was used to overlay the survey boundaries of the various habitat types and to calculate areal 

extents. Existing habitat areas were calculated using ArcGIS™ geographic information system (GIS) software. For 

ease of reference, the lower Churchill River has been given distance markers (in kilometres) from the mouth 

upstream of Goose Bay to Churchill Falls tailrace. 

All tributaries and streams not represented as polygons on the digital baseline mapping (i.e., represented as 

lines) had the map lines buffered or thickened, to form areas based on their average widths as estimated from 

field data.  

2.3.5.1 Lacustrine Classification 

Lacustrine habitat classification generally followed the standard methodology of Bradbury et al. (1999). From 

this information, the nearshore (i.e., Littoral Coarse, Littoral Medium, Littoral Fine and aquatic vegetation sub-

divisions) and deep-water (i.e., Profundal) habitat was calculated as required for habitat quantification. 

The existing lacustrine habitat within the lower Churchill River system is within Winokapau Lake, which has a 

total surface area of 5,681 hectares (ha). The breakdown of each habitat type is shown in Table 2-5.  

Table 2-5 Estimated Total Area of Lacustrine Habitat, Winokapau Lake 

Habitat Type 
Area 
(ha) 

Profundal  5,393 

Littoral Coarse  89 

Littoral Medium  95 

Littoral Fine  101 

Vegetation  3 

Total  5,681 
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Three locations had relatively large areas of littoral habitat:  

• the eastern portion of the lake (outflow);  

• the western portion (Fox Island to Fig River); and  

• Long Point (a large shoal point on the north bank towards the eastern end of Winokapau Lake). 

The average depth of the lake is 105 m with a maximum measured depth of 206 m. Sampling indicates that the 

substrate within the Profundal zone is not entirely depositional. No estimates as to the relative composition 

have been developed (to be conservative and allow unbiased weighting). All substrates were considered to be 

present in equal quantities. 

2.3.5.2 Riverine Classification 

Measured velocity ranges in the main stem of the Churchill River and tributaries are listed in Figure 2-4. A 

comparison to the velocity ranges that characterize typical aquatic habitat classifications and the species 

preference velocities reported in the literature (Beak 1980) is also shown in Figure 2-4. The data indicate that 

the measured velocity values are much higher than the ranges shown in classical freshwater scientific literature 

(e.g., Beak 1980; Grant and Lee 2004), indicating occurrence of habitats with higher flow velocities than 

elsewhere.  

 

Figure 2-4 Velocity Comparisons between Habitat Types 
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Churchill River Main Stem 

The main stem of the Churchill River was shown to have three principal riverine habitat types: slow, 

intermediate and fast velocity. The ground-truthed mean characteristics and substrate composition of each 

habitat type are summarized in Table 2-6.  

Table 2-6 Ground-truthed Descriptions and Substrate Composition of Main Stem Habitats, Churchill 

River 

Habitat Type 
Mean Measured 

Velocity 
(m/s) 

Mean Measured Depth 
(m) 

Substrate 

Slow velocity  0.64±0.17
A 

 4.26±1.24
A 

Soft sediment or sand, occasionally large boulders or 
bedrock, aquatic vegetation present in limited locations 

Intermediate 
velocity  

1.21±0.20 2.84±0.49 Dominated by small boulders to cobble, some small 
substrates within larger substrate matrix and in pockets 
of slower water 

Fast velocity 1.65±0.26 3.60±0.56 Larger rubble and cobble size rock to boulders, some 
gravel and sand pockets between larger rocks and in 
backwater eddies 

Substrate Composition (Percentage) 

 Bedrock Boulder Rubble Cobble Gravel Sand Mud 

Slow velocity  0.0  0.0  9.3  10.0  0.0  80.7  0.0 

Intermediate 
velocity  

 3.4  13.4  30.1  26.2  7.0  17.7  2.2 

Fast velocity  2.1  12.5  25.1  39.9  5.3  15.1  0.0 
A 

Indicated standard deviation 

Tributaries 

Although similarities exist between the main stem and tributary habitat velocities, they were kept separate for 

habitat characterization and quantification. The ground-truthed habitat descriptions and substrate composition 

of the mapped tributary habitat types are presented in Table 2-7.  

Table 2-7 Ground-truthed Descriptions and Substrate Composition of Tributaries, Churchill River 

Habitat Type 
Mean Measured 

Velocity 
(m/s) 

Mean Measured Depth 
(m) 

Substrate 

Slow velocity  0.60±0.16
A
  0.84±0.15

A
 Rubble to sand predominates with some boulder 

Intermediate 
velocity 

1.00±0.21 0.81±0.07 Boulder to gravel substrate with limited fines 

Fast velocity 1.46±0.19 1.01±0.08 Primarily a boulder and cobble matrix with isolated 
pockets of smaller substrates 

Substrate Composition (Percentage) 

 Bedrock Boulder Rubble Cobble Gravel Sand Mud 

Slow velocity  0.0  12.7  28.3  50.9  4.8  3.3  0.0 

Intermediate velocity  0.0  26.1  33.6  37.1  3.0  0.3  0.0 

Fast velocity  0.3  20.0  21.3  31.6  20.4  6.7  0.0 
A 

Indicated standard deviation 

Streams 

Streams have been defined as tributaries that have less than a 4 m wide mouth. Stream habitat was considered 

as one habitat type rather than separate meso-habitats such as riffle and run or pool (or slow, intermediate and 

fast). Therefore, all meso-habitats received the same weighting in terms of quantification. This is considered 
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conservative in approach as this scale allows all habitat within a stream to be considered. In terms of use, a fish 

captured in a stream was considered to be using stream habitat not a particular sub-division.  

Quantity and Distribution of Existing Habitat 

The overall aerial extent of each habitat type within the lower Churchill River watershed is presented in 

Table 2-8. The existing main stem and accessible tributary habitat distribution within the lower Churchill River is 

illustrated in Figures 2-5 to 2-8. Due to the high number of small streams, GIS was used to estimate the location 

of potential migration barriers. To remain conservative, a stream gradient of 7 percent (the lower gradient limit 

of Falls, Chute and Rapid habitat characterization in McCarthy et al. (2006)) was used to delineate the upstream 

limit of available habitat. 

Table 2-8 Baseline Habitat in the Lower Churchill River Watershed 

Habitat type 
Upriver from Churchill Falls 

Power Station Tailrace 
(ha) 

Churchill Falls Power Station 
Tailrace to Gull Island Rapids 

(ha) 

Gull Island Rapids 
to Muskrat Falls 

(ha) 

Muskrat Falls to 
Mouth of Goose 

Bay 
(ha) 

Main Stem 

Littoral  0.00  287.81  0.00  0.00 

Profundal  0.00  5,393.07  0.00  0.00 

Slow velocity  0.00  2,398.91  5,590.41  6,327.75 

Intermediate velocity  346.29  1,919.69  0.00  0.00 

Fast velocity  92.58  3,001.97  774.26  48.44 

Tributary 

Slow velocity - -  661.83  112.39  - -
A
 

Intermediate velocity - -  271.68  26.42 - - 

Fast velocity - -  388.31  11.78 - - 

Stream - -  16.72  15.11 - - 

Total  438.87  14,339.68  6,530.45  6,376.19 
A
 Not quantified 

2.3.6 Fish Distribution and Habitat Use 

As shown in Section 2.3.3, the flows of the lower Churchill River are greatly influenced by the operation of the 

existing Churchill Falls Power Station. Despite the overall regulation of freshet high flows (now reduced) and 

winter low flows (now increased), large sections of the river still contain high velocities when compared to the 

preferred ranges of the species residing there. However, the fish assemblage within the lower Churchill River, 

while most likely benefitting by flow regulation due to the Churchill Falls Power Station, reside in a system with 

atypical habitat availability with respect to published or widely accepted traditional habitat types, and has 

adapted to the current environment in the lower Churchill River over the past 35 years. 

There have been extensive fisheries investigations within the Lake Melville area and the lower Churchill River. 

ITK as well as Local Ecological Knowledge regarding the lower Churchill River has also been collected and 

documented. These various surveys and knowledge sources provide a thorough understanding of the 

distribution of each species through the lower Churchill River watershed. 
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Comparison of population data (e.g., growth and habitat use) over a 30 year period indicates that fish 

populations within the lower Churchill River watershed are relatively stable, possibly due to limited access and 

exploitation as well as the relatively stable environmental conditions brought about by regulation of the upper 

Churchill watershed. No fish species within the lower Churchill River watershed are listed under the Species at 

Risk Act (SARA), Committee on the Status of Endangered Wildlife in Canada (COSEWIC) or the Newfoundland 

and Labrador Endangered Species Act (NLESA). The total standing stock and productivity are generally low and 

typical of northern watersheds. This reflects the low nutrient input as well as the limiting conditions imposed on 

stream systems, in particular by a reduced growing season and by winter conditions (i.e., freezing temperatures 

and reduced surface flow). 

2.3.6.1 Lake Melville 

Anderson (1985) describes 21 freshwater fish species listed for the Lake Melville area that use freshwater 

habitat for at least a portion of their life. They are northern redhorse, American eel, rainbow smelt, Atlantic 

sturgeon, burbot, lake chub, longnose dace, pearl dace, northern pike, Atlantic Salmon, brook trout, lake trout, 

lake whitefish (including dwarf lake whitefish), round whitefish, mottled sculpin, slimy sculpin, stickleback 

(including threespine and ninespine), longnose sucker, white sucker and Arctic char.  The ITKC has reported 

several species downstream from Muskrat Falls. 

Atikameku (whitefish), makatsheu/mikuashai (suckers), tshinusheu (pike), and minai (burbot) are found 
on the brooks between Manatueu-shipu and Manitu-utshu” (P2.22.11.06; ITKC.20.11.06). 

 (p. 48) 

The 21 freshwater fish species include those species captured in the Churchill River upstream from Muskrat 

Falls, as well as those recorded from other rivers draining into Lake Melville. Four of these species (lake chub, 

longnose dace, pearl dace and mottled sculpin) are unique to the Hamilton Inlet region in Labrador (Anderson 

1985); however, their species range extends throughout eastern Canada. The northern redhorse (not 

confirmed), American eel, Atlantic sturgeon, (anadromous) Atlantic salmon and rainbow smelt are of particular 

note as being only recorded in the Churchill system below Muskrat Falls. Only two rivers in the region are 

scheduled for Atlantic salmon angling. The apparent under use of the rivers by salmon is likely related to lack of 

good spawning areas, low winter discharges, and high turbidity which reduces the quality of parr-rearing habitat 

and the environmental effect of past fisheries (Anderson 1985). ITKC has reported (anadromous) Atlantic salmon 

only downstream from the base of Muskrat Falls: 

UtshashumekU (Atlantic salmon) go as far as Manitu-shipu. 

 (p. 48) 

UtshashumekU (Atlantic salmon) can go up any small brook as long as there are no major falls. We saw 
utshushumeku-esh (eastern pearl mussel) in many brooks, but we never saw then in the brooks going 
into Mishta-shipu below Manitu-utshu, so the fish wouldn’t spawn there. It is sandy at the mouths of 
these brooks. 

 (p. 52) 

NipinatamekU (sea run trout) goes inland as well. It can be caught just below Manitu-utshu, on Mishta-
shipu, not above, and it is found up Manatueu-shipiss (Traverspine River). Where the brooks and rivers 
meet Lake Melville is where you will find utshashkumekU (Atlantic salmon) and nipinatemekU 

(P4.6.2.07). 

 (p. 64)  
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An isotope analysis on land-locked Atlantic salmon (ouananiche) residing above Muskrat Falls indicates that 

there is no anadromous migration above Muskrat Falls. Radiotelemetry studies in 1998 and 1999 (Jacques 

Whitford 2000b) also confirmed no migration past Muskrat Falls. 

Northern Redhorse 

The northern redhorse is a sucker of the family Catostomidae that occurs widely across North America, reaching 

to James Bay in the north and Texas in the south (Page and Burr 1991; Coad 2007, Internet site). They, along 

with all redhorses, are characterized by having a three chambered swimbladder and are distinguished from 

other suckers by its small head and bright red tail (Rook 1999, Internet site). They inhabit both streams and 

lakes, preferring fast, clear to slightly turbid, water and are generally found in the deeper portions of channels 

over sand or gravel substrates (Rook 1999, Internet site; Coad 2007, Internet site). The northern redhorse is not 

tolerant of pollution and siltation but has been known to withstand water temperatures up to 37.2°C, being 

found in sluggish, shallow and unshaded rivers (McAllister and Coad 1975). Its preferred temperature is 26.0°C 

to 27.5°C (Coad 2007, Internet site).  

The timing of spawning for the northern redhorse ranges from early April to July, occurring mostly in May in 

Canada (Coad 2007, Internet site). When water temperatures reach approximately 11°C, males migrate 

upstream in large schools where they congregate and defend spawning territories that contain gravel riffles and 

rubble shoals (Meyer 1662; Coad 2007, Internet site). The actual spawning ritual occurs when a female enters 

the gravel-lined troughs cleared by the males, with two males mating with a single female (Meyer 1962; Coad 

2007, Internet site). The semi adhesive eggs are broadcast and left unattended, hatching in four or five days.  

They feed primarily on benthic insect larvae (e.g., chironomids, immature Ephemeroptera and immature 

Trichoptera) and some algae (Meyer 1962; Coad 2007, Internet site). Life span in Canada is 14 years, longer than 

southern populations, with maturity attained at two to five years depending on locality (Meyer 1962; Coad 

2007, Internet site).  

The northern redhorse was recorded from the Kenamu River by Riche (1965) but was not confirmed; this would 

be outside the eastern limit of its range (Anderson 1985). 

American Eel 

The American eel is distributed from the southern tip of Greenland, southward along the Atlantic coast and the 

Gulf of Mexico to the northern portion of the east coast of South America. They have been reported throughout 

Newfoundland and the south-eastern coast of Labrador as far north as Hamilton Inlet. The American eel is 

catadromous spending most of its life in freshwater and estuaries, but migrating to sea to spawn. Eels typically 

begin their spawning migration in late summer and fall throughout much of eastern Canada, although migration 

from lakes that are far inland may begin earlier. Peak migratory activity often occurs in September to October 

during the last quarter of the moon and is enhanced by dark, stormy nights and rising water levels. 

Eels spawn in the Sargasso Sea, with peak spawning occurring in mid-winter between January and March, but 

may extend as late as May or June. Although the depth at which spawning occurs is not known, evidence 

suggests that eels spawn in the upper few hundred metres of the water column. Adult eels presumably die after 

spawning. 

During the freshwater phase of their life cycle, eels move into streams, rivers and muddy or silt-bottomed lakes, 

generally following the bank of the river in shallow water. Eels can be mobile and may gain access to ponds and 

lakes, by using small watercourses or by moving overland through wet grass. Being nocturnal, they usually spend 

the day hiding under rocks and logs or buried in the mud. Investigations on diet composition of juvenile eels 
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suggest that American eels rely heavily on benthic organisms and demersal fishes as food sources. There are 

indications that a proportion of eels remain in brackish estuaries and never enter freshwater. In Newfoundland, 

eels migrate to sea after 12 to 13 years in freshwater. 

Recent concern regarding population decreases in the Great Lakes has prompted the American eel to be 

designated as a Species of Concern in 2006 (COSEWIC 2006, Internet site). This designation infers that this 

species may become threatened or endangered because of a combination of biological characteristics and 

identified threats. This designation is a reflection of the lack of information; indicators of the status of the total 

Canadian component of this species are not available. Indices of abundance in the Upper St. Lawrence River and 

Lake Ontario have declined by approximately 99 percent since the 1970s. The only other data series of 

comparable length (no long term indices are available for Scotia or Fundy, Newfoundland and Labrador) are 

from the lower St. Lawrence River and Gulf of St. Lawrence, where four out of five time series declined. Because 

the eel is panmictic (i.e., all spawners form a single breeding unit), recruitment of eels to Canadian waters would 

be affected by the status of the species in the United States as well as Canada. Prior to their declines, eels reared 

in Canada comprised a substantial portion of the breeding population of the species. The collapse of the Lake 

Ontario-Upper St. Lawrence component may have affected total reproductive output, but time series of elver 

abundance, although relatively short, do not show evidence of an ongoing decline.  

Recent data suggest that declines may have ceased in some areas; however, numbers in Lake Ontario and the 

Upper St. Lawrence remain drastically lower than previous levels. The positive trends in some indicators for the 

Gulf of St. Lawrence are too short to provide strong evidence that this component is increasing. Possible causes 

of the observed decline include habitat alteration, dams, fishery harvest, oscillations in ocean conditions, acid 

rain and contaminants. The designation as a Species of Concern does not enact any additional conservation 

measures outside those within the Fisheries Act. 

Scott and Crossman (1973) include the lower reaches of the Churchill River system as habitat for American eels 

and Backus (1957) reports the capture of two specimens in the Lake Melville area (Mud Lake). However, there 

are no records of actual captures from the Churchill River (Anderson 1985). Extensive angling and netting field 

studies by AMEC between 1998 and 2006, as well as numerous DFO surveys have yielded no evidence of their 

presence between Goose Bay and Churchill Falls. This is supported by Innu observations. 

Upimishui (eel) have never been seen up Mishta-shipu, but they have been seen in a small tributary of 
the Pukut-shipu (St. Augustine River) (P3.23.11.06). They have also been seen on Kamikuikamiu-shipu 
(Red Wine River) (P4.28.11.06). 

 (p. 53) 

Anecdotal accounts have placed them in the North West River area in 1998 (N. Catto, pers. comm.); however, no 

pictures or specimens were taken for verification. It should be noted that burbot have been captured in the Lake 

Melville area including the Churchill River below Muskrat Falls. Because of their superficial similarity, a young 

burbot could be mistaken for an American eel. 

Rainbow Smelt 

Rainbow smelt are primarily an inshore anadromous species that occur within bays and estuaries from its 

northern limit in Hamilton Inlet and Lake Melville in Labrador, but are rare in the Churchill River system 

(Anderson 1985). Spawning has been reported in both lakes and rivers, with the female depositing adhesive 

eggs that become attached to the substrate, which can be gravel (preferred), sand, mud, pebble, cobble, 

submerged logs and aquatic vegetation (Rupp 1956, Internet site; Scott and Crossman 1973; Morrow 1980). 

Rainbow smelt are essentially a schooling, pelagic fish, inhabiting mid-water areas of inshore coastal waters 
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(Leim and Scott 1966; Scott and Crossman 1973; Scott and Scott 1988). Smelt begin to school at about 19 mm in 

length, moving into shallow water and returning to deeper channels during the day (Belyanina 1969).  

No reports occur in the literature for rainbow smelt presence upstream of Muskrat Falls (Beak 1980; Ryan 1980; 

AGRA 1999; AMEC 2000, 2001a). Rainbow smelt were captured in the Otter Creek area by AMEC in 1999 in 

gillnets. Ryan (1980) also recorded two specimens collected downstream of Muskrat Falls. Innu observations 

have also recorded rainbow smelt at the mouth of the river. 

Kauapishisht (Atlantic rainbow smelt) are found at the mouth of Mishta-shipu and into Mud Lake, but 
no further up the river. 

 (p. 48) 

Atlantic Sturgeon 

The range of Atlantic sturgeon is described as extending along the eastern seaboard of North America (Scott and 

Crossman 1973), with its true northern extent being uncertain. Scott and Crossman (1973) place its range as far 

north as Ungava Bay or Hamilton Inlet. This anadromous species is thought to spawn during the summer, 

probably yearly, with the young spending three to four years in freshwater before first migrating to sea. They 

are a long lived species, reaching in excess of 60 years and maturing at approximately 22 to 28 years old.  

Anderson (1985) reported the capture of a 2.7 kg sturgeon at the mouth of the Kenamu River by Riche (1965). 

Backus (1957) also reported a specimen taken in the outer Hamilton Inlet. Since these records, there have been 

no other captures documented in Lake Melville.  

2.3.7 Lower Churchill River 

The distribution of species within the lower Churchill River reflects colonization following the last glaciation and 

the associated geomorphological phenomena, which have been at work to create or remove physical barriers to 

fish access. Both saltwater tolerant species (salmonids and sticklebacks), as well as purely freshwater species, 

occur and their pattern of distribution likely reflects the available pathways for colonizing the watershed (Black 

et al. 1986). Backus (1957) concluded that the dispersion of freshwater fishes into Labrador had been 

accomplished by either an eastward dispersal from Hudson Bay, or a northward and eastward spread from the 

lower St. Lawrence valley. Studies of watersheds to the west confirm this general pattern. In the James Bay 

region, 32 fish species are reported (Societe de Development de la Baie James (SDBJ) and Environment Canada 

1980), of which several are at the northern limit of their distribution. This contrasts with 73 species found in 

more southerly waters near Montreal. 

The standing stock levels of fish in the tributaries of the lower Churchill River are low but typical of northern 

watersheds (Beak 1980; Ryan 1980). This reflects the low nutrient input as well as the limiting conditions 

imposed on stream systems in particular by a reduced growing season and by winter conditions (i.e., freezing 

temperatures and reduced surface flow). Comparison of population data (e.g., growth and habitat use) over a 30 

year period indicates that fish populations within the lower Churchill River watershed are relatively stable, 

possibly due to limited access and exploitation, as well as the relatively stable environmental conditions brought 

about by regulation of the upper Churchill watershed.  

Seventeen species have been recorded above Muskrat Falls in the lower Churchill River. The dominant species in 

the main stem above Muskrat Falls are longnose sucker, lake whitefish (normal and dwarf form), brook trout, 

white sucker, ouananiche (landlocked Atlantic Salmon) and northern pike. Other species present are longnose 

dace, lake trout, round whitefish, lake chub and burbot. Species collected in the tributaries that were not 
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captured in the main stem were sculpin, threespine stickleback and pearl dace. Arctic char have been recorded 

in lakes on the plateau (e.g., Minipi and Dominion Lakes) (Scruton 1984), but have not been recorded in the 

main stem of the lower Churchill River or in any tributary below obstructions (e.g., falls) by researchers or Innu. 

There are no shushashu (arctic char) up Mishta-shipu although they are caught occasionally at Uhuniau 
(North West Point)… (P3.23.11.06). 

 (p. 53) 

Brook trout, burbot and, to a lesser extent, white and longnose sucker appear to be generally distributed 

through the tributary systems and the main stem of the lower Churchill River watershed. Juvenile longnose dace 

and lake chub are distributed fairly widely within the tributaries. Sculpin (mainly slimy and, to a lesser degree, 

mottled) appear to be well distributed in the lower stretches of tributaries feeding the Lower Churchill main 

stem. Whitefish (round and lake) are relatively abundant in the main stem but scattered elsewhere. Ouananiche 

occur widely but in low numbers along the main stem and in one tributary (Fig River). Anadromous forms of all 

species are restricted by Muskrat Falls. Lake trout and northern pike, the principal and most abundant 

piscivorous species, occur throughout the main stem, with lake trout predominant in Winokapau Lake and 

upstream, and northern pike downstream. This likely reflects the predator-prey and competitor relationship of 

these two species and their general habitat preferences. The tributary sections that appear to have the greatest 

species diversity have a gentle gradient and low discharge, which together would make upstream colonization 

easier. 

There are no fish species within the lower Churchill River watershed listed under SARA, COSEWIC or NLESA. 

The fact that many of the fish species present are at the extreme distribution of their range often means that 

specific adaptations have been made reflecting stresses imposed by the natural environment. As a result, the 

typical life history information does not always apply to these populations. Growth rates are lower, age at 

maturation is higher, fecundity is lower and diet and habitat use patterns can vary dramatically from information 

available from other locations. The ITKC report provides information on the distribution of several fish species in 

the lower Churchill River. 

Above Manitu-utshu, there are kukamess (lake trout), matameku (brook trout), atikameku (whitefish), 
tshinusheu (pike), minai (burbot), and makatsheu/mikuashai (suckers) (P2.22.11.06). 

 (p. 48) 

There are no utshashumeku (Atlantic salmon), but there are tshinusheu (pike), atikameku (whitefish), 
kukamess (lake trout), makatsheu/mikuashai (suckers), and minai (burbot) in this part of the river 
(ITKC.20.11.06). 

 (p. 48) 

Above Manitu-utshu, there are kukamess (lake trout), matameku (brook trout), atikameku (whitefish), 
tshinusheu (pike), minai (burbot), and makatsheu/mikuashai (suckers) (P2.22.11.06). 

 (p. 48) 

There are lots of the following fish at the mouth of the river – kukamess (lake trout), matameku (brook 
trout), tshinusheu (pike), atikameku (whitefish), and makatsheu/mikuashai (suckers), all fish caught in a 
net which was placed off the beach where we set up our tent recently on the visit to Ushkan-shipiss. 
Back then, we got too many fish in the net so we didn’t put it out long.  There were no minai (burbot) in 
the net, but my father saw burbot in this area in the past.  One also finds atshakashamekush (cisco) in 
this area. They can be eaten – fried.  You find this species (cisco) anywhere in the country. You also find 
a fish called kaushkanush (probably the three-spined stickleback)” (P7.23.11.06). 

 (p. 50) 
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There are tshinusheu (pike), minai (burbot), atikameku (whitefish), kukamess (lake trout), and 
makatsheu/mikuaishai (suckers) at the mouth of Etuat-shipiss.  

 (p. 50) 

There are uanan (ouananiche – Salmo salar) in Lobstick Lake, but there appear to be none in Mishta-
shipu (P2.22.11.06). However, there may be ouananiche at the mouth of Etuat-shipiss (P3.24.11.06).  

 (p. 51) 

Kukamess (Lake trout), matameku (brook trout) (on occasion), tshinusheu (pike), and 
makatsheu/mikuaishai (suckers) were caught at the mouth of Uapushkakamau-shipu. “Some of the 
suckers caught by a small island here were huge. We fished with a line, float and baited hook. 
(P3.24.11.06).  

 (p. 51) 

The following life history overview provides an ecological context for each species and interprets this in the 

context of relevant available knowledge of the lower Churchill River watershed. 

Burbot 

Burbot are the only member of the Gadidae family that resides in freshwater (Scott and Crossman 1973). They 

occur in continental Eurasia and North America, southward to approximately 40°N (Scott and Crossman 1973), 

where they frequent cool waters of large rivers, lower reaches of tributaries and large lakes (Becker 1983). 

Burbot have been reported within the Churchill River (Beak Consultants Ltd. 1979; Ryan 1980; Black et al. 1986) 

and the Atikonak Lake watersheds (LGL Limited 1999) of southern Labrador.  

Burbot spawn in either lakes (Scott and Crossman 1973; Boag 1989; Ghan and Sprules 1991; Bradbury et al. 

1999) or rivers (Cahn 1936; Robins and Deubler 1955; Chen 1969; McPhail and Lindsey 1970; Sorokin 1971; Scott 

and Crossman 1973; Breeser et al. 1988; Evenson 1993; Arndt and Hutchinson 2000). Spawning usually takes 

place in mid-winter (January to March) under the ice in lakes or rivers. Eggs typically hatch from late February to 

June (AGRA 1999). Those that spawn in rivers reside in lakes but migrate into rivers to spawn (McPhail 1997). 

They tend to use areas with little accumulation of silt or detritus, usually at depths of 0.3 to 3.0 m, but have 

been reported at depths of 18 to 20 m (McCrimmon and Devitt 1954; McPhail and Lindsey 1970; Sorokin 1971; 

Scott and Crossman 1973; Morrow 1980; Boag 1989; Ford et al. 1995). The semi buoyant eggs are broadcast into 

the water column well above the substrate (Fabricius 1954), then become demersal and settle into interstices in 

the substrate (Sorokin 1971; Morrow 1980; Ford et al. 1995).  

At approximately 30 mm, which is generally attained by early summer, larval burbot undergo a habitat shift 

from pelagic to a mainly benthic existence (McPhail 1997). YOY are typically found in the littoral regions of lakes 

over gravel, cobble or rubble bottoms (Lawler 1963; Faber 1970; Ford et al. 1995). They have been observed in 

shallow water (0.5 to 3.0 m) during the day, sheltering under rocks and debris and are mainly active at night 

(Lawler 1963; Boag 1989). Juveniles occupy essentially the same habitat as YOY and feed mainly on benthic 

invertebrates (McPhail 1997). In streams, young typically use undercut banks, submerged logs and vegetation 

for cover in sandy areas if rocky habitat is limited (Scott and Crossman 1973; Hanson and Qadri 1980). 

Throughout its geographical range in Canada, burbot generally reach sexual maturity between two to eight years 

of age (McCrimmon and Devitt 1954; Scott and Crossman 1973; Ryan 1980; Ford et al. 1995). 

Adults tend to congregate over gravel, rock or cobble substrates (Ford et al. 1995) and often use undercut 

banks, roots of trees and dense vegetation as cover (Becker 1983). They have been observed inhabiting deep 

sections of rivers (Rawson 1951; McPhail and Lindsey 1970) and deep eddies in large northern rivers 

(Thornburgh 1986), mostly at depths greater than 1.5 m (Becker 1983). Adult burbot tend to move offshore to 
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deeper waters (i.e., hypolimnion zone) and return to littoral regions during the autumnal decline in water 

temperatures (Lawler 1963; Scott and Crossman 1973; Bruce 1974; Morrow 1980; Kirillov 1988a, 1988b; Carl 

1992; Edsall et al. 1993; Ford et al. 1995). In shallow water, especially where the bottom is brightly illuminated, 

burbot may seek overhead cover during the day and are sometimes found amongst aquatic plants (Edsall et al. 

1993). The loft habitat provided by the tops of boulders is also a preferred resting area for adults (Edsall et al. 

1993). Burbot feed on benthic invertebrates initially, moving to an exclusively fish diet once they reach a size 

greater than 500 mm (AGRA 1999). 

Lake Chub 

Lake chub occurs throughout the Churchill River system (Backus 1951; Black et al. 1986). Specimens have been 

caught in the river’s main stem (Ryan 1980) and in several of its tributaries, including Lower Brook, Elizabeth 

River, Cache River and Dominion Lake (Beak 1980). It is apparently absent from rivers in southern Labrador 

(Black et al. 1986) and insular Newfoundland. In northwestern Canada and Alaska, the lake chub has been found 

in both clear and turbid waters of lakes and streams (McPhail and Lindsey 1970), while in Labrador it has been 

reported to occur mostly in streams and lake-like expansions of rivers (Backus 1951, 1957). In central Canada, 

lake chub appear to be common in tributary streams only during spring spawning migrations, returning to the 

lake once water temperatures exceed 16°C (Brown et al. 1970). It is known to tolerate a wide variety of 

conditions, ranging from clear to turbid waters and from cool northern lakes to the outlets of hot springs 

(McPhail and Lindsey 1970; Scott and Crossman 1973; Becker 1983). 

Lake chub usually undergoes spawning migrations from lakes to tributary streams in May or June, shortly after 

ice-out (Brown et al. 1970; McPhail and Lindsey 1970; Scott and Crossman 1973; Bruce and Parsons 1976; 

Burgess 1978; Morrow 1980). In rivers and small streams, spawning has been observed in shallow water over 

rocky or gravel bottoms as well as amongst large rocks (McPhail and Lindsey 1970; Morrow 1980). In lakes, 

spawning typically takes place along shallow rocky shores and may be observed over a variety of substrates 

including silt, leaves, gravel, cobble and rubble (Brown et al. 1970). Fry have been observed using submergent 

vegetation for cover (Brown et al. 1970), while YOY and juveniles are generally found over silty, sandy or gravel 

and cobble substrates (Mecum 1984). 

Adults are commonly found in lakes in the southern portion of their range, with more northern populations 

preferring large lake-like expanses of rivers (Scott and Crossman 1973; Becker 1983). This is true of the Churchill 

River system, with adults being more prevalent in the upper stretches of rivers with shallow gradients and more 

pools, lakes and ponds (AGRA 1999). Along shores, lake chub has been observed over a mainly sand bottom 

interspersed with large boulders (Becker 1983). Although it is essentially a shallow-water species (Becker 1983), 

lake chub has been reported to move into deeper and cooler regions of lakes during thermal summer 

stratification (Scott and Crossman 1973; Burgess 1978; Morrow 1980). In Labrador, lake chub was found to feed 

mainly on benthic invertebrates (Ryan 1980).  

Longnose Dace 

The longnose dace is widely distributed throughout north-central North America, yet in the Canadian Atlantic 

provinces, it has only been reported along the Churchill and Naskaupi river systems in southwestern Labrador 

(Scott and Crossman 1973; Black et al. 1986). Although the longnose dace is typically a stream inhabitant in 

Labrador (Ryan 1980), it has also been reported in lakes throughout its geographical range (Scott and Crossman 

1973).  

Spawning normally occurs in riffles over a gravel substrate in spring (Bartnik 1970; Brown et al. 1970; McPhail 

and Lindsey 1970; Scott and Crossman 1973; Ryan 1980), but may also occur in lakes (Gee and Machniak 1972; 
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Brazo et al. 1978). In lakes, spawning occurs along wave-swept inshore areas (Brazo et al. 1978) over cobble, 

rubble or boulder substrate (Gee and Machniak 1972). No nests are built and their demersal and adhesive eggs 

are deposited in groups among the substrate; however, territories are often established with one parent 

guarding the eggs (Bartnik 1970, 1972; McPhail and Lindsey 1970). Young are pelagic upon hatching and occupy 

still, shallow waters close to shore with overhanging vegetation for approximately their first four months of life 

(McPhail and Lindsey 1970; Gee and Machniak 1972; Scott and Crossman 1973; Ryan 1980). Longnose dace 

feeds primarily on algae, diatoms, zooplankton and fish scales (Edwards et al. 1983). Gee and Machniak (1972) 

suggested that YOY move to deeper areas of lakes predominated by swift currents upon attaining a size of 30 

mm (total length). 

In streams, adults seem to prefer areas with aquatic vegetation and overhead cover (Hubert and Rahel 1989) 

and may exhibit similar preferences in lake habitats. However, field surveys by AGRA (1999) in the Churchill 

River found they generally inhabited clear, fast flowing streams with limited cover. Adults have been found in 

turbulent, inshore regions of lakes over boulder or gravel bottoms throughout the summer (Brazo et al. 1978; 

Smith 1979). They generally move into deeper, cooler waters as water temperatures increase (Scott and 

Crossman 1973). Brazo et al. (1978) reported that adults feed primarily on terrestrial insects that are presumably 

washed into the surge zone of the lake by wind and turbulent wave action, as well as benthic organisms and fish 

eggs.  

Pearl Dace 

The pearl dace has been reported in the Churchill River (Scott and Crossman 1973). Its distribution and 

population seem to be limited in this area as several comprehensive fisheries surveys did not yield any 

specimens (Beak 1980; Ryan 1980; Anderson 1985). However, three specimens were caught by AGRA (1999) in 

the Cache River, a Churchill River tributary. There have been no reported occurrences in insular Newfoundland 

(Scott and Crossman 1973). In southern Canada, the pearl dace typically inhabits cool, clear headwater streams, 

while in northern areas it is also found in ponds, small lakes, bog drainage streams and stained, acid waters of 

beaver ponds (Scott and Crossman 1973; Tallman et al. 1984). Despite the reported abundance of pearl dace in 

most streams and lakes in northwestern Ontario (Tallman et al. 1984), they were rarely found in lakes containing 

northern pike (Beamish et al. 1976), suggesting that pearl dace represent an important forage species in lakes.  

Spawning takes place in spring during ice-off in tributary streams or in vegetation on the periphery of lakes 

(Tallman et al. 1984). Spawning in beaver ponds and small lakes is typically over soft organic substrates, while 

stream spawning occurs at depths of approximately 60 cm over a sand or gravel bottom in wide ranging currents 

(McPhail and Lindsey 1970). Males do not build nests, but appear to defend territories (Scott and Crossman 

1973). Investigations on diet composition suggest that pearl dace are omnivorous, consuming invertebrates, 

plant material and detritus (Carlander 1969; McPhail and Lindsey 1970; Tallman and Gee 1982; Tallman et al. 

1984).  

Northern Pike 

The northern pike has a circumpolar distribution in the northern hemisphere above 40°N latitude (Toner and 

Lawler 1969; Scott and Crossman 1973). Its native North American range includes Alaska, most of Canada south 

of the Arctic Circle, the drainages of the Missouri and Ohio Rivers and the Great Lakes (Inskip 1982). Northern 

pike occur throughout the Churchill River system (Anderson 1985). Beak (1980) gill netted specimens on Minipi 

Lake and Dominion Lake and speculated that the species probably occurs on most lakes and ponds in headwater 

systems of the lower Churchill tributaries. Specimens were also angled at the mouths of tributaries where slow 

flowing deltas occur (Lower Brook and Elizabeth River) (Scruton 1984; AGRA 1999). Ryan (1980) found northern 
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pike along the main stem of the lower Churchill River from Churchill Falls to Muskrat Falls, being especially 

abundant between Gull Island and Muskrat Falls, with specimens also collected below Muskrat Falls (AGRA 

1999). 

Northern pike are not adapted to strong currents and occur most frequently in lakes (Inskip 1982) where they 

inhabit backwaters and pools (Christenson and Smith 1965; Crossman 1978). In Canada, pike generally inhabit 

clear, cool to moderately warm, slow, meandering, heavily vegetated rivers or warm, weedy bays of lakes 

(McPhail and Lindsey 1970; Scott and Crossman 1973; Becker 1983). Pike inhabit areas containing aquatic 

vegetation throughout all stages of their life cycle (Inskip 1982; Ford et al. 1995) and have been found over a 

wide range of turbidity, although they are much more common in clear and only slightly turbid water (Becker 

1983).  

Northern pike are early spring spawners, with males and females moving into flooded vegetated areas 

immediately after spring thawing. They generally spawn during daylight hours in shallow, heavily vegetated 

floodplains of rivers, marshes and lakes (Clark 1950; Franklin and Smith 1963; McCarraher and Thomas 1972; 

Scott and Crossman 1973; Bradbury et al. 1999). Spawning occur over a variety of substrates, but a soft, silt-

filled rubble with decaying vegetation is common (Ford et al. 1995). According to Casselman and Lewis (1996), 

preferred spawning substrate is well oxygenated detritus and elaborate root systems of emergent vegetation, 

but has been reported to be over sand and mud substrates (Scott and Crossman 1973; Holland and Huston 

1984). Adhesive eggs are attached to vegetation where they incubate for only 12 to 14 days. The newly hatched 

young (6 to 8 mm in length) remain attached to the vegetation and feed on the yolk sac. After 6 to 10 days, the 

yolk is absorbed and the free swimming young feed heavily on zooplankton and immature aquatic insects. 

Within 7 to 10 days, the juveniles begin to feed on small fish and by the time pike reach 50 mm in length, fish 

have become the primary diet. Juveniles are typically found over a mud or silt bottom at depths less than 2.0 m 

with abundant submerged vegetation (Inskip 1982; Ford et al. 1995). Adult pike require cover to enable their 

ambush style of foraging, usually in the form of aquatic vegetation, tree stumps or fallen logs (Inskip 1982). 

However, complete vegetative cover is considered to be sub-optimal for adult pike foraging efficiency (Savino 

and Stein 1989; Wright 1990; Ford et al. 1995). Most adults prefer areas of open water interspersed with 

moderately abundant vegetation (Inskip 1982; Grimm and Back 1990; Casselman and Lewis 1996; Randall et al. 

1996). Typically, large pike inhabit deeper unvegetated waters more often than smaller ones (Chapman and 

Mackay 1984; Grimm 1989). Outside of vegetation, the preferred habitat of large pike is broken bottom (Grimm 

1989). Both juvenile and adult pike have been shown to stay away from habitat predominated by sand (Eklov 

1997).  

Atlantic Salmon (Ouananiche) 

Atlantic salmon are distributed throughout the northern portion of the Atlantic Ocean from Portugal to Norway 

in the east, throughout southern Iceland and Greenland, and from Hudson Bay to the Connecticut River in the 

west. In Canada, the anadromous form is distributed throughout eastern Quebec, the Maritimes and 

Newfoundland and Labrador. Atlantic salmon are found throughout Newfoundland and southern Labrador 

(Scott and Crossman 1973; Scott and Scott 1988) and have been reported in coastal rivers as far north as the 

Fraser River (Black et al. 1986). Throughout Newfoundland and Labrador, Atlantic salmon occur in both 

anadromous and landlocked populations (Smith 1988). Anadromous Atlantic salmon have been captured at sea 

up to the northern tip of Labrador (Power and Creesman 1975).  

Landlocked Atlantic salmon, commonly called ouananiche, is the dominant species in some Newfoundland lakes, 

where they may exist in either normal or dwarf forms (Smith 1988). Ouananiche are the predominant form 

which occupies the lower Churchill River watershed, although sea run Atlantic salmon are reported in small 
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numbers in the lower Churchill River below Muskrat Falls and in the Traverspine River (Beak 1980, Ryan 1980). 

Muskrat Falls is considered a physical barrier to Atlantic salmon residing below the falls. They are found 

throughout the main stem of the Churchill River, being distributed from Churchill Falls to Gull Rapids as well as 

between Muskrat Falls and the Gull Rapids (Beak 1980; Ryan 1980; AGRA 1999). 

Ouananiche spawning typically occurs in October or November, depending on water temperature, with females 

ascending tributaries to prepare redds (nests). In Newfoundland, lake-spawning has been reported to occur over 

a gravel substrate (Leggett 1965) at depths of 0.5 to 1.3 m (Cowan and Baggs 1988). Lake-spawning has also 

been observed along shorelines (Leggett 1965) as well as near areas of moving water, usually above outlet 

streams and near the mouths of inlet streams (Leggett 1965; Harvey and Warner 1970; Einarsson et al. 1990). 

Milt and eggs (1,500 eggs per kg of female) are deposited in the redd and the female then covers the eggs, 

which range in size from 5 to 7 mm, with a layer of gravel. When spawning is complete, the adults return to the 

lake. Incubation lasts for about 110 days (depending on temperature), with hatching generally occurring in April. 

The larvae, or sac fry, remain in the redds until the yolk sac is absorbed, after which they emerge in May or June.  

For the next two or three years, the parr remain in stream habitat, preferring rapid water (Scruton et al. 1997). 

They then move to a lacustrine habitat and continue to grow rapidly (Leggett 1965; Leggett and Power 1969; 

Harvey and Warner 1970; Wiseman 1971). Jorgensen et al. (1996) found that juveniles used the littoral zone 

throughout the entire ice-free season with smaller individuals occupying areas closer to the bottom than larger 

ones (Halvorsen et al. 1996). Ouananiche mature at two to three years of age (Leggett 1965; Leggett and Power 

1969; Lee 1971) and may live for up to 10 years in Newfoundland (Leggett 1965). Adults are generally pelagic 

and feed heavily on pelagic and surface organisms during June and July, but as water temperatures increase 

during the summer, move to deeper, cooler water and appear to feed more on benthic organisms (Leggett 

1965). Scruton et al. (1997) have shown that ouananiche will overwinter in deep warmer waters of reservoir 

systems as well as fast flowing ice-free waters of inlets, outlets and canals.  

Brook Trout 

The brook trout is widely distributed throughout Newfoundland and Labrador (Scott and Crossman 1973), at 

least as far north as the Hebron Fiord (Black et al. 1986), where they have been reported to make extensive use 

of clear, cool (less than 20°C) lake habitats (Ryan and Knoechel 1994). Brook trout are known to have both 

landlocked and anadromous populations throughout Newfoundland and Labrador (Scott and Crossman 1964, 

1973). Anadromous populations may spend one or two months feeding at sea in relatively shallow water, close 

to their natal stream, while others spend their entire life in freshwater (Scott and Crossman 1964; Morrow 1980; 

Power 1980; Ryan 1988; Scott and Scott 1988).  

Within Newfoundland and Labrador, lakes and ponds are used for spawning, overwintering and feeding 

(Dempson and Green 1985; Cowan and Baggs 1988; McCarthy 1996). Raleigh (1982) characterized optimal brook 

trout riverine habitat as: 

• clear, cold spring-fed streams with a silt-free rocky substrate in riffle-run areas;  

• an approximate 1:1 pool-riffle ratio with areas of slow, deep water;  

• well vegetated stream banks;  

• abundant instream cover; and  

• relatively stable water flow, temperature regimes and stream banks.  
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Brook trout spawning has been observed in a variety of habitats and substrates, including  

• lake shorelines (Wiseman 1971; Wurtsbaugh et al. 1975; Fraser 1982; Dempson and Green 1985; Cowan and 

Baggs 1988; Ford et al. 1995);  

• sandy and heavily silted substrates (Webster 1962; Carline 1980; Chisholm et al. 1987); and  

• over aggregations of waterlogged sticks, woodchips and debris (Fraser 1982).  

This generalist spawning behaviour appears to be less dependent on substrate and more strongly correlated to 

the presence of groundwater upwelling (Morrow 1980), particularly for mainland populations. Groundwater 

upwelling is beneficial in that it protects from freezing and carries dissolved oxygen to, and metabolic wastes 

away from developing embryos (Reiser and Wesche 1977; Fraser 1982, 1985; Matthess 1982; Curry et al. 1995).  

Alevins remain in the nest until the yolk sac is absorbed (Ryan 1988; Scott and Scott 1988). Upon emergence, 

they disperse over gravel or cobble substrates in the shallow (less than 2 m) littoral zone, usually residing within 

0.5 m of the bottom (Wurtsbaugh et al. 1975; Pepper et al. 1985; Hosn and Downing 1994; Curry et al. 1995; 

Ford et al. 1995; Halvorsen et al. 1996). Wesche (1980) reported that YOY and small juveniles (less than 15 cm in 

length) were associated more with instream cover (mostly rubble substrate) than overhead stream bank cover, 

and that an area of cover at least 15 percent of the total stream width is required. Boussu (1954) reported that 

aquatic vegetation is an important form of cover for young salmonids. Cunjak and Green (1983) observed in two 

Avalon Peninsula streams that YOY and juveniles showed a strong preference for cover (where available), but 

that the presence of competing species or lack of available cover can result in shifts of habitat use. In 

Newfoundland, juvenile brook trout typically move into lakes at one to three years of age (Ryan and Knoechel 

1994; O’Connell and Dempson 1996) and move to deeper, cooler, waters during the warmer summer months 

(Venne and Magnan 1995). 

Gibson (1993) stated that in an Avalon Peninsula stream, brook trout biomass had a negative relationship to 

maximum flood height, indicating that habitats with more stable flows had higher production. Adults are often 

associated with cover, which is sometimes considered a factor limiting to production (Boussu 1954; Lewis 1969; 

Hunt 1971; Fausch and White 1981; Cunjak and Power 1986; Lambert and Hanson 1989). Cover can be provided 

by (McPhail and Lindsey 1970; Giger 1973; Raleigh 1982; Becker 1983; Ford et al. 1995): 

• overhanging vegetation;  

• submerged vegetation;  

• undercut banks;  

• instream objects (woody debris, roots and large boulders);  

• rocky substrates;  

• depth; and  

• water surface turbidity.  

Enk (1977) reported that in two Michigan streams, trout biomass and number of adults were significantly 

correlated with bank cover. Cunjak and Green (1983) reported that in two Avalon Peninsula streams, as brook 

trout increase in size they tend to move from shallow stream margins to deeper water (pools) with undercut 

banks and other forms of cover.  

Lake Trout 

Lake trout are widely distributed in northern North America. They are found throughout southern Labrador, 

except for the southeastern corner, but do not occur in insular Newfoundland (Scott and Crossman 1973; Black 
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et al. 1986). In the south, lake trout prefer cool (less than 10°C), deep lakes, but in the north where 

temperatures are lower, they may inhabit shallow lakes and large rivers (McPhail and Lindsey 1970; Ryan 1988). 

Lake trout occur throughout the Churchill River watershed, but are more prevalent in the upper reaches 

(Anderson 1985; AGRA 1999). Beak (1980) reported the species as present in the main stem only above Gull 

Island rapids. 

Lake trout usually spawn in shallow inshore areas of lakes, rarely in streams (Machniak 1975c; Martin and Olver 

1980; Ford et al. 1995). In most areas of Canada, spawning occurs in late summer-early fall (Scott and Crossman 

1973; Ford et al. 1995), mainly in September or October in Labrador (Scruton et al. 1997). Lake trout have been 

reported to spawn over a great variety of depths, ranging from 0.1 to 5 m in shallower lakes (DeRoche 1969; 

Normandeau 1969; Martin and Olver 1980) to 5 to 10 m in larger lakes (Martin and Olver 1980; Thibodeau and 

Kelso 1990; Ford et al. 1995). There are reports of spawning occurring at depths up to 100 m as well (Thibodeau 

and Kelso 1990). The spawning substrate is usually composed of large gravel (greater than 2 cm in diameter), 

cobble and rubble interspersed with boulders and is generally free of sand, mud, detritus and vegetation 

(DeRoche 1969; Normandeau 1969; McPhail and Lindsey 1970; Scott and Crossman 1973; Martin and Olver 

1980; Marcus et al. 1984; Thibodeau and Kelso 1990; Ford et al. 1995).  

Newly hatched larvae typically undergo early development within the protection of rocky substrate on the 

spawning grounds (Machniak 1975b). Within a month of emergence, fry begin moving from the spawning area 

towards their nursery lake (Paterson 1968; Machniak 1975b; Ford et al. 1995). In lake spawning populations, 

they may remain in shallow areas for several weeks to three months before moving to deeper water when 

temperatures exceed 15°C (Scott and Crossman 1973; Martin and Olver 1980; Morrow 1980; Peck 1982; Ford et 

al. 1995). Juveniles and adults generally have similar habitat, generally preferring boulders in shallower waters 

until temperatures increase over 10°C when they retreat to depth (DeRoche 1969). Diet consists primarily of fish, 

supplemented by insects and small mammals (AGRA 1999). Sexual maturity is thought to occur at a relatively old 

age. When Parsons (1975) sampled the Ossokmanuan Reservoir they found no sexually mature lake trout less 

than nine years of age, and Ryan (1980) concluded that lake trout in the lower Churchill River reach maturity at 

seven years of age. 

Lake Whitefish 

Lake whitefish are widely distributed throughout North America, from the Atlantic coast of Canada and the 

northern United States, to British Columbia, the Yukon Territory and Alaska (Scott and Crossman 1973). They are 

distributed throughout southern Labrador (Scott and Crossman 1973; Bruce 1974; Parsons 1975; Beak 

Consultants Ltd. 1979; Black et al. 1986; LGL Limited 1999). There are two forms of lake whitefish within the 

lower Churchill River, normal and a dwarf form. The discrimination between both forms is primarily population 

size-at-maturity and length-at-age as per the identification key of Doyon (1995). Besides size-at-maturity and 

length-at-age, the primary difference between the two forms is the dwarf form tends to be more 

zooplankivorous and pelagic in nature while the normal form are more benthic feeders (Bruce 1984). Although 

they are found primarily in lakes, they are relatively abundant in the main stem of the lower Churchill River, as 

well as the adjoining lakes and ponds within its watershed (Anderson 1985).  

Lake whitefish undertake migrations to spawning grounds, ascending rivers or moving into the shallows of lakes 

when water temperatures cool to 4.5°C to 10°C (MacKay 1963; Ford et al. 1995). Optimal growth and 

development of eggs occurs at 0.6°C, with 99 percent mortality at temperatures of 10°C and greater (Scott and 

Crossman 1973). There is some evidence that lake whitefish return to the same spawning grounds year after 

year (Machniak 1975a; Ford et al. 1995). In Labrador, spawning migrations are reported from early September 

to mid-October (Scruton et al. 1997). River spawners generally use shallow (0.1 to 1.0 m) (Ford et al. 1995) riffles 
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or rapids with a gravel or cobble substrate (Fenderson 1964; Machniak 1975a), while lake spawners tend to use 

sandy substrates (McCrimmon 1956; Bidgood 1972). Spawning occurs in schools, with eggs being randomly 

deposited and remaining in the spawning area until hatching in April or May. Scott and Crossman (1973) note 

that populations that are more northerly tend to produce fewer eggs. In the extreme northern limits of the 

range, individuals may spawn only once every two or three years. Egg counts can vary greatly depending on a 

fish’s size, with specimens from the Ossokmanuan Reservoir yielding anywhere from 967 to 20,963 eggs per fish 

(Bruce and Parsons 1976).  

Upon hatching, whitefish larvae tend to aggregate along steep shorelines (Faber 1970), although they have been 

observed depths of 0.3 to 1 m near aquatic vegetation (Reckahn 1970). Whitefish growth is relatively rapid, with 

the young feeding mainly on cladocerans and copepods (AGRA 1999). By early summer, young leave the shallow 

inshore waters and enter deeper lake waters (Scott and Crossman 1973). Adult whitefish diet consists on aquatic 

insects and larvae, supplemented by other fish and even their own eggs (Scott and Crossman 1973). Outside of 

spawning, adult whitefish appear to have no preference for substrate type (Ford et al. 1995). In the lower 

Churchill River watershed, lake whitefish reach maturity over a range of three to nine years old (Anderson 1985) 

and, as a species, tend to be long lived, with individuals reaching ages in excess of 25 years.  

Round Whitefish 

Round whitefish are widely distributed in lakes and ponds, as well as brackish waters, throughout their range 

from northern North America to eastern Asia (McPhail and Lindsey 1970; Becker 1983; Scott and Crossman 

1973). Its range (Scott and Crossman 1973) encompasses: 

• northern New Brunswick, Labrador and Ungava;  

• west through Quebec, Ontario; and  

• north-westward from northern Manitoba through the Northwest Territories and northern British Columbia.  

Round whitefish have been reported in the Churchill River system (Beak Consultants Ltd 1979; Ryan 1980; AGRA 

1999), residing in cool ponds, streams and rivers but are considered rare (Anderson 1985). It is likely that round 

whitefish use the lower sections of some of the lower Churchill River tributaries for spawning and rearing 

habitat (AGRA 1999). In a recent study by AGRA (1999), they were captured in Lower Brook but in no other 

portion of the main stem of the Churchill River; and on the main stem, none were captured in the river sections 

downstream of Gull Rapids. 

According to Scott and Crossman (1973), round whitefish are fall spawners (October to December) that use 

gravelly shallows of lakes, river mouths and sometimes rivers as spawning substrate. Spawning can take place in 

the inshore areas of lakes, at river mouths, or occasionally in rivers (McPhail and Lindsey 1970; Scott and 

Crossman 1973; Bradbury et al. 1999). Bryan (1973) reported that in Yukon Territory streams, spawning 

occurred over a variety of substrates ranging from mud to gravel and boulders, with a preference for gravel 

substrates. In contrast to the lake whitefish, spawning is conducted in pairs, not in schools. Average egg 

production at spawning is 12,000 eggs per kg of female flesh. The eggs remain in the spawning substrate until 

hatching occurs the following April or May. 

Upon hatching, usually in April, young remain on the bottom (Normandeau 1969) and disperse from the 

spawning area within two to three weeks (Morrow 1980). In Alaska, Suchanek et al. (1984) reported that young 

seek cobble or boulders, debris and overhanging vegetation at water depths ranging from 5 to 3 m (optimal 5 to 

15 cm) in relatively calm areas. Ryan (1980) reported that gillnet catches of mature specimens in the Churchill 

River system were higher in fast-flowing sections than in steadies or backwaters. These distributions possibly 

indicate that juveniles prefer slow steadies and backwater habitat until they reach maturity, after which they 
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prefer faster flowing sections of the main channel. According to Lee (1985), round whitefish tend to move into 

deeper and faster water as they grow. Suchanek et al. (1984) reported the optimal water velocity for adults was 

0.6 to 0.9 m/s, with them using the following cover types in order of most to least preferred:  

• cobble and boulder;  

• undercut banks;  

• overhanging vegetation;  

• debris and deadfall;  

• submergent and emergent vegetation; and 

• rubble and large boulders. 

Round whitefish are benthic and their diet consists mainly of benthic invertebrate larvae, insects and molluscs. 

They can live for up to 14 years and can reach sizes of 2 kg; however, the average size is much smaller. Ryan 

(1980) indicates that the growth rates for round whitefish in the Churchill River are at an intermediate level 

when compared to results from other regions of North America.  

Mottled Sculpin 

In eastern Canada, the mottled sculpin is confined to areas occurring throughout the Churchill (Black et al. 1986) 

and Atikonak River systems (LGL Limited 1999) of Labrador, north through Ungava Bay, Quebec (Scott and 

Crossman 1973). Anderson (1985) reports that DFO surveys have identified sculpins from stomach contents of 

fish (burbot, brook trout, lake whitefish, northern pike, lake trout) taken in the lower Churchill River main stem, 

as well as in the upper Churchill River. AGRA (1999) found sculpins throughout the lower Churchill River 

watershed.  

Mottled sculpin occur in cool, headwaters and, although typically a stream-dwelling species, it is also inhabits 

large lakes (Becker 1983). They are intolerant of high water temperatures and tend to occur in the coldest 

streams during the summer, usually occupying water temperatures between 11°C and 16°C (Petrosky and 

Waters 1975). Spawning typically takes place in the spring, around April or mid-May (Scott and Crossman 1973), 

in the littoral zone (less than 1 m) of lakes under rocks and logs (Savage 1963; Downhomer and Brown 1979; 

Ryan 1980; Lyons 1987). Nesting is peculiar, with females depositing adhesive eggs on the ceilings of rocks, 

ledges or burrowed nesting sites (usually consists of small gravel) while in an inverted position (Savage 1963; 

Scott and Crossman 1973; Downhomer and Brown 1979; Keenleyside 1979). The male subsequently guards and 

aerates the eggs.  

Substrate preference tends to vary from study to study, possibly illustrating a generalist or place-dependent, 

habitat use strategy. A study in the Mad River, Ontario, documents the occurrence of YOY on a mud bottom at 

depths of 5 to 25 cm (Scott and Crossman 1973). Studies in eastern Ontario and Wisconsin suggest that mottled 

sculpin prefer sandy substrates in both lakes and streams (Emery 1973; Scott and Crossman 1973; Becker 1983). 

Emery (1973) also reported mottled sculpin foraging at night in open, sandy areas. They may also use substrates 

comprised a mixture of cobble, rubble and sand (Scott and Crossman 1973; Becker 1983; Grossman and 

Freeman 1987; Greenberg 1991; Van Snik Gray and Stauffer 1999). Further studies found that small sculpins 

were largely associated with cover, being located under rocks and logs (Becker 1983; Lyons 1987; Greenberg 

1991).  



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT PAGE 2-47 

 

Slimy Sculpin 

In eastern Canada, the slimy sculpin is confined to the mainland, occurring from the Churchill and Fraser River 

systems of Labrador (Scott and Crossman 1973; Black et al. 1986) through most of Quebec and Ungava Bay 

(Scott and Crossman 1973). The species typically inhabits deep oligotrophic lakes; or swift, rocky-bottomed 

streams and often occur in small springs as well as headwater pools and riffles (Scott and Crossman 1973). In 

eastern Canada, the slimy sculpin frequents rocky or gravel streams and lake bottoms, being captured at depths 

ranging from 0.5 to 150 m (Scott and Crossman 1973; Wells 1980; Mohr 1984, 1985; Brandt 1986). However, the 

habitat occupied varies greatly depending upon substrate and temperature (Scott and Crossman 1973). Sculpin 

have small home ranges and do not migrate great distances (Morrow 1980). Beak (1980), in surveys of 

tributaries to the lower Churchill River, reported the slimy sculpin as the second most abundant species found in 

study tributaries. 

Spawning occurs in May, shortly after ice-out over a sand and gravel substrate in shallow sections of streams 

and lakes (McPhail and Lindsey 1970; Scott and Crossman 1973; Burgess 1978; Morrow 1980; Mohr 1984). The 

male selects the spawning site, which can be found under rocks, submerged logs, tree roots, or amongst large 

gravel or other foreign debris and is most common at depths less than 30 cm (Scott and Crossman 1973; 

Morrow 1980; Ryan 1980; Mohr 1985). In rivers, juveniles and adults are generally associated with cobble and 

rubble bottoms at velocities of less than 0.3 m/s (Van Snik Gray and Stauffer 1999). In shallow lakes (0.5 to 

1.5 m), they have been found over gravel and sand bottoms interspersed with rocks and boulders (Mohr 1984). 

Generally, as young sculpin grow and mature, they shift from a shallow water habitat and nocturnal feeding to 

continuous activity in deeper water (Mohr 1985; Brandt 1986). Diet mainly consists of benthic organisms (Wells 

1980; Mohr 1984). 

Threespine Stickleback 

Threespine stickleback are almost circumpolar in distribution (it is absent from the cold Arctic, but have been 

observed in northern seas of Siberia and North America) and are widely distributed in the northern hemisphere 

(Scott and Crossman 1973; Scott and Scott 1988). It is a euryhaline species and exists as both freshwater 

resident and anadromous marine-dwelling form in Newfoundland and Labrador (Scott and Crossman 1973; Scott 

and Scott 1988). Its presence has been noted in: 

• Churchill River system (Anderson 1985; Scott and Crossman 1973);  

• the mouth of the Elizabeth River (Beak 1980), near Upper Brook; and  

• in stomach contents of ouananiche, lake trout, burbot, brook trout and northern pike caught in the main 

stem of the lower Churchill River (Ryan 1980).  

Spawning generally occurs in the summer months, but timing can vary from April to September depending in 

local conditions (Scott and Crossman 1973). Freshwater resident populations spawn in both lakes and rivers, 

with anadromous populations spawning in brackish or fresh waters (Leim and Scott 1966; Coad and Power 1973; 

Morrow 1980; Wootton 1984). River-spawning populations undergo a spring migration from lakes or larger 

rivers into smaller, slower tributaries and backwaters (Scott and Crossman 1973; Scott and Scott 1988). The 

males build nests over sandy and muddy substrates in areas of low flow and are usually found in the vicinity of 

submergent vegetation (Hagen 1967; Virgl and McPhail 1994). Lake spawning populations use two distinct 

habitat types: 

• open-water (Griswold and Smith 1972; Larson 1976; Lewis et al. 1978; Wootton 1984); and  
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• in association with aquatic vegetation (McPhail and Lindsey 1970; Larson 1976; Morrow 1980; Sandlund et 

al. 1987).  

Anadromous populations spawning in marine or brackish water build nests in rock crevices, eelgrass beds, algal 

mats and sometimes over sand near vegetative cover (McPhail and Lindsey 1970; Morrow 1980). Nesting in the 

vicinity of aquatic vegetation or rock and boulders cover, whether in rivers, lakes or brackish water, is thought to 

increase the structural complexity of the habitat and reduce the risk of predation (AGRA 1999).  

Males construct a nest of small twigs, algae or plant debris typically over a sandy or mud bottom (McPhail and 

Lindsey 1970; Griswold and Smith 1972; Scott and Crossman 1973; Ryan 1980; Scott and Scott 1988). However, 

nests have been found on a wide variety of substrates including silt, algal tufts and rock (Hagen 1967; Wootton 

1971; Pepper 1976). Females deposit adhesive eggs in clusters in the nest (Morrow 1980). The males 

subsequently guard and fan the nest (Leim and Scott 1966; McPhail and Lindsey 1970; Scott and Crossman 1973; 

Scott and Scott 1988), protecting the young for up to two weeks after hatching or until they are able to fend for 

themselves (Wootton 1976; Scott and Scott 1988). 

Outside the breeding season, threespine sticklebacks return to the sea (anadromous) or into deeper waters or 

large rivers (freshwater resident). In the fall, adults live in loosely polarized schools (Scott and Crossman 1973; 

Wootton 1976; Scott and Scott 1988). They typically inhabit vegetated areas, usually over mud or sand (Page 

and Burr 1991). Sticklebacks have been observed at all depths (less than 1 m up to 17 m) in lakes along the 

Avalon Peninsula, on the Island (Campbell and Knoechel 1990) and have been shown to feed mainly on pelagic 

zooplankton (Ryan 1984; Campbell and Knoechel 1988, 1990) and benthic organisms (Ryan 1984; Campbell and 

Knoechel 1990). Populations on the Island normally mature in their second or third year (Ryan 1984) and 

generally do not live past 2.5 years (Ryan 1984; Fitzpatrick 1988).  

Longnose Sucker 

The longnose sucker can be found throughout North America, from Alaska to western Labrador, and from the 

northern United States to the southern portion of the Northwest Territories (Scott and Crossman 1973). 

Longnose suckers are primarily bottom dwellers (McPhail and Lindsey 1970; Morrow 1980) and inhabit lakes, 

rivers and reservoirs. They have also been reported in brackish waters near the vicinity of river mouths (Walters 

1955). They are abundant in the Churchill River system and can be found in the main stem (Ryan 1980; Anderson 

1985; AGRA 1999) and also throughout the adjoining lakes and tributaries (Ryan 1980; Anderson 1985; AGRA 

1999). Beak (1980) reported this species as most abundant in the upper stretches of the lower Churchill River 

watershed tributary systems, where gradients are gentler and where lakes and ponds are more common than 

the main stem of the Churchill River. They have also been found in the Metchin River as well as Dominion Lake 

(Ryan 1980; AGRA 1999). 

Lacustrine inhabitants move into rivers to spawn (Harris 1962; Walton 1980), and it is probable that those fish in 

the ponds and lakes of the Churchill River system move into the main stem to spawn (AGRA 1999). Spawning 

generally occurs in the spring (mid April or May); however, Ryan (1980) observed spawning in June in the 

Labrador region. During spawning, the female moves to faster riffle or midstream waters of rivers and inlet 

streams, but can place in outlet streams of lakes or shallow lake margins (Green et al. 1966; McPhail and Lindsey 

1970; Scott and Crossman 1973; Smith 1979; Walton 1980; Becker 1983; Edwards 1983; Dion et al. 1994). 

Longnose suckers are broadcast spawners, with adhesive eggs being repeatedly broadcast over a clean substrate 

comprised of cobble or rubble in riffle areas where velocities range from 0.3 to 1.0 m/s and depth between 15 

and 60 cm (Harris 1962; Green et al. 1966; McPhail and Lindsey 1970; Scott and Crossman 1973; Walton 1980, 

Becker 1983). As many as 17,000 to 60,000 eggs per female are released during a spawning period of five days. 
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Eggs incubate for two weeks before hatching. The young spend one to two weeks in the spawning area and then 

move to lentic habitat.  

Young-of-year in Alaska were most abundant over silt and sand substrate in shallow (less than 0.2 m) 

backwaters having velocities less than 0.1 m/s (Mecum 1984). However, the same study found them to occur 

over gravel, cobble and rubble substrates at varying densities depending on depth and velocity. Juveniles (23 to 

89 mm in length) live in lentic waters and frequent shallow, reedy, areas (Edwards 1983) and have also been 

found over silt, sand, gravel, cobble and rubble—preferring sand or gravel (Mecum 1984). Johnson (1971) 

observed that juveniles sought areas with some current, and may enter the lower reaches of streams. Adults 

were captured in tributaries of Atikonak Lake, south western Labrador, at temperatures ranging from 13.9°C to 

19.6°C and depths between 17 and 75 cm over a gravel, cobble or boulder substrate (LGL Limited 1999). Adults 

are well adapted to high current velocities (Walton 1980) and are often found in swift rivers with stony bottoms 

(Nikolskii 1954; Edwards 1983). 

The diet of longnose suckers consists entirely of invertebrates and algae. Longnose suckers grow at a rate of 

approximately 15 to 20 mm per year and reach an average size of 305 to 356 mm in length, living for up to 19 

years (Scott and Crossman 1973). In the Churchill River, longnose suckers exhibit linear growth at a rate near the 

lower limits exhibited by the species as a whole (Ryan 1980). Sexual maturity of the Churchill River system 

occurs at six to seven years of age (Anderson 1985).  

White Sucker 

White suckers can be found throughout North America (Scott and Crossman 1973), occurring from: 

• central Ungava, Labrador;  

• south to western Georgia in the United States;  

• west to Alberta, British Columbia and the Mackenzie River delta;  

• Nova Scotia and New Brunswick in the south; and 

• through to northern Labrador and northern Quebec, but there are none reported on the Island.  

White suckers occur throughout the Churchill River system (Anderson 1985). Beak (1980) found white suckers 

present in some tributaries along the lower Churchill River, being apparently restricted to the area of the Minipi 

River system, including Minipi Lake and its tributaries. Ryan (1980) reported white suckers were relatively 

abundant throughout the main stem of the lower Churchill River, while AGRA (1999) only found them near 

Muskrat Falls. 

Spawning, much like with the longnose sucker, takes place in the spring as stream temperatures rise, with 

females moving from the lakes into streams. It generally takes place in inlets, outlets, small creeks and rivers 

with relatively swift, shallow waters running over a gravel or coarse sand bottoms (Forbes and Richardson 1920; 

Dence 1948; Nelson 1968; Carlander 1969; McPhail and Lindsey 1970; Schneberger 1977; Twomey et al. 1984), 

but has been reported over boulder substrates as well (Dion et al. 1994). Demersal, adhesive, eggs are scattered 

over a period of 10 to 14 days and adhere to the immediate or downstream substrate (Scott and Crossman 

1973). Adults that move into tributary streams to spawn, generally return to the lake after spawning is complete 

(Green et al. 1966; Scott and Crossman 1973). Eggs require a two-week incubation period and the fry remain in 

the substrate for one to two weeks after hatching. 

Young-of-year have been found over a range of substrates including:  

• sand and gravel substrate in areas with moderate currents (Thompson and Hunt 1930; Twomey 1984);  
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• shallow-pool areas having velocities less than 0.3 m/s, depths less than 0.6 m; and  

• along channel margins where boulders, vegetation, woody debris, undercut banks were the primary cover 

types (Aadland 1993).  

Young-of-year school during the first year (Becker 1983), either remaining in their natal streams (Aadland 1993) 

or migrating approximately one month after spawning (Green et al. 1966; Scott and Crossman 1973; Becker 

1983; Bradbury et at. 1999). Juveniles (less than 150 mm in length) were reported in shallow backwaters and 

riffles with moderate water velocities (approximately 0.50 m/s) and a predominantly sand and rubble substrate 

(Propst 1982). Adults occur mainly over gravel, sand, silt and rubble substrates (Becker 1983; Twomey et al. 

1984). Adults tend to be closely associated with riparian cover (overhanging trees, grass, shrubs) and instream 

cover (submerged logs, roots, macrophytes, undercut banks, large boulders) (Thompson and Hunt 1930; Dence 

1948; Minckley 1963; Propst 1982). Adults are known to increasingly seek cover as water velocities become 

more appreciable (Symons 1976). 

Diet consists mainly of aquatic insect larvae (Scott and Crossman 1973). While growth rates can vary widely, the 

growth rate for the Churchill River lies near the middle of the range described for the species as a whole (Ryan 

1980). Growth may cease when sexual maturity is reached, with maturity reported being reached at five to six 

years in the Churchill River system (Anderson 1985). White suckers live up to 17 years and reach an average size 

of 300 to 500 mm.  

Arctic Char 

The Arctic char has the most northerly distribution of all anadromous and freshwater salmonids. Although char 

are found in streams (and at sea), lacustrine populations are most common (Klemetsen et al. 2003). Spawning of 

anadromous Arctic char in northern Labrador has been reported from early October to mid-November in inlet 

streams adjacent to lakes and ponds (Dempson and Green 1985) and can also occur in lakes (Scruton et al. 

1997). Spawning substrates vary, and can include mud and gravel to boulders. However, there are usually a 

gravel or cobble substrate and at depths ranging from 0.3 to 120 m (Kircheis 1976; Hindar and Jonsson 1982; 

Rubin 1987, 1993; Rubin and Buttiker 1992). YOY are normally found in mid-water schools along the shores of 

lakes with observations of a few individuals found hiding among stones (Moore 1975). Juveniles tend to inhabit 

the profundal zone (greater than 6 or 7 m) of lakes (Klemetsen et al. 1989, 1992; Naesje 1995; Halvorsen and 

Jorgensen 1996; Jorgensen et al. 1996; Halvorsen et al. 1997) with a structurally complex substrate (e.g., cobble, 

rubble, boulders or aquatic vegetation) (Sandlund et al. 1987; L’Abee-Lund et al. 1993; Halvorsen et al. 1997). At 

three to four years of age, juveniles undergo an ontogenetic habitat shift from benthic to pelagic areas (Johnson 

1980; Sandlund et al. 1987; L’Abee-Lund et al. 1993; Naesje 1995), with adults performing seasonal benthic-

pelagic movements to follow shifting food (i.e., crustacean- zooplankton) density (Hindar and Jonsson 1982; 

Hegge et al. 1989; L’Abee-Lund et al. 1992, 1993; Naesje 1995).  

Beak (1980) reported landlocked populations of Arctic char in both Minipi and Dominion Lakes, where they are 

believed to be relict from the last glaciation. Although they may be present in other larger water bodies on the 

plateau, Arctic char are not present in the main stem of the Churchill River (Scruton 1984). 

2.3.7.1 Habitat Use by Fish Species 

Even though the velocity of the current lower Churchill River is faster than that typically used by the species 

found, use of these habitat types does occur, as evidenced by fish sampling and ITK. However, this use may be 

considered atypical when compared to the same species living in more suitable habitats (Scott and Crossman 

1973; Scott and Scott 1988; Scruton and Gibson 1993; Curry and Noakes 1995; Terrell et al. 1995; Bradbury et al. 

1999). That is, the habitat use in the lower Churchill River does not appear to be typical of literature values. 
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Species have adapted to the available habitat types and fish community interactions (predation and 

competition). The habitat is represented by mean measurements of velocity, depth, cover and substrate, while 

perhaps the species are capable of selecting more preferable micro-habitats within the larger scale. For 

example, fish may be using slower water velocities near the shorelines and near the bottom of the river or 

pockets of smaller substrates within the bottom matrix of larger substrates. 

The various LCS identified by DFO (Newfoundland and Labrador) that are important for habitat quantification 

and assessment are spawning, YOY, juvenile and adult. These LCS have been considered with respect to all 

species captured within the lower Churchill River watershed to determine their habitat use. All of the accessible 

aquatic habitat in the lower Churchill River watershed provides some level of fish habitat.  

The biomass estimates for each LCS, based on gear-type and habitat, is presented in AMEC 2007, as well as the 

species distribution mapping for the lower Churchill River and its tributaries. The baseline capture data, 

expressed as biomass, has been used to represent the habitat use of each habitat type by all LCS captured. 

Biomass values were standardized across habitat types to provide Habitat Utilization Indices (HUI). Where LCS 

were not captured, appropriate literature was used to augment values. The utilization values in Table 2-9 show 

that species can use each habitat type differently for various LCS. The values reflect the habitat available as well 

as the inherent interactions between species (predation and competition) and can be a reasonable 

representation of the use of each habitat type. These species-specific habitat utilization values have been used 

extensively in the assessment of potential changes in the aquatic environment (Chapter 4). The details of how 

they were derived are presented in AMEC (2001a), AMEC (2007) and AMEC-Sikumiut (2007). 

2.3.7.2 Seals 

The definition of fish under the Fisheries Act includes marine mammals. Marine mammals within proximity to 

the lower Churchill River watershed are limited to seals. 

Ringed and Harp Seals 

No seals were observed within the Assessment Area (i.e., in the Churchill River or in the Goose Bay Estuary) 

during the 2006 Seal Abundance and Distribution Study (Sikumiut 2007a), but observers noted the presence of 

ringed seals and harp seals on Lake Melville. Low densities of seals were seen west of a line drawn from Point 

Epinette on the south shore of Lake Melville to the mouth of Sebaskachu River on the north shore of Lake 

Melville. Seals were widely distributed east of this line, with the greatest densities just southeast of Mulligan’s 

Point and along the southeastern quarter of the lake. Innu have observed seals in the lower Churchill River as far 

upstream as Muskrat Falls. 

InnatshikU (hooded seal?), pipun-atshikU (harp seal?) and pitshuatshikU (ringed seal?) travel as far as 
Manitu-utshu. The only seal that goes far inland is innatshikU, for example, as far as Atshiku-nipi (Seal 
Lake) (P4.20.11.06). 

 (p. 48) 

Both ringed and harp seals are dependent on an ice platform for whelping. Harp seals normally give birth in the 

pack ice (Sergeant 1991), while ringed seals rely on the stable coastal land-fast ice (Smith and Stirling 1975, 

1978; Smith 1987). Pups of both species remain at their place of birth throughout the lactation period.  

Harbour Seals 

While no harbour seals were observed during the reconnaissance survey conducted in 2006, this species is 

known to occur in low densities in the area of the Churchill River below Muskrat Falls. Despite the absence of 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 2-52 VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT 

 

scientific information on the local use of this area by harbour seals, studies of harbour seal movements indicate 

that these animals undertake only limited seasonal movements and remain in relatively restricted ranges 

throughout the year at most locations (Lesage et al. 2004). Hence, it is reasonable to assume that harbour seals 

observed in the summer periods near Muskrat Falls also remain in the general area year-round and presumably, 

may breed in the area.  

Table 2-9 Species Habitat Use Indices by Habitat Type 

Species 

Habitat Type 

Lacustrine Main Stem Tributary 

Littoral Profundal 
Slow 

Velocity 
Intermediate 

Velocity 
Fast 

Velocity 
Slow 

Intermediate 
Velocity 

Fast 
Velocity 

Stream 
Velocity 

Large Piscivores 

Lake Trout 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

 0.53
A
 

0.49 

 0.31
B
 

1.00 

0.31 

0.53 

0.44 

0.01 

0.68 

1.00 

0.11 

0.19 

0.00 

0.09 

0.14 

0.19 

0.77 

0.00 

0.00 

0.00 

0.53 

0.83 

0.00 

0.29 

1.00 

0.24 

0.97 

0.00 

0.00 

0.00 

0.25 

1.00 

0.00 

0.00 

0.00 

0.25 

1.00 

0.00 

0.00 

0.00 

0.23 

0.93 

0.00 

0.00 

0.00 

Northern Pike 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.42 

0.30 

0.29 

0.08 

1.00 

0.11 

0.15 

0.00 

0.00 

0.30 

0.64 

0.81 

0.54 

1.00 

0.20 

0.14 

0.20 

0.14 

0.05 

0.18 

0.35 

0.15 

0.10 

0.98 

0.15 

0.27 

0.03 

0.02 

0.02 

1.00 

0.11 

0.00 

0.00 

0.00 

0.43 

0.15 

0.00 

0.00 

0.00 

0.59 

0.07 

0.07 

0.00 

0.01 

0.18 

Burbot 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.47 

0.33 

0.55 

0.01 

1.00 

0.40 

0.26 

0.33 

0.01 

1.00 

0.57 

0.90 

1.00 

0.06 

0.33 

0.54 

0.54 

0.94 

0.26 

0.43 

0.60 

0.55 

0.98 

0.28 

0.58 

0.88 

0.52 

1.00 

1.00 

1.00 

0.54 

0.39 

0.33 

0.42 

1.00 

0.80 

0.19 

1.00 

1.00 

1.00 

0.56 

0.55 

0.35 

1.00 

0.33 

Salmonids 

Brook Trout 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.20 

0.45 

0.05 

0.13 

0.15 

0.03 

0.00 

0.00 

0.08 

0.06 

0.61 

0.10 

0.35 

1.00 

1.00 

0.67 

0.34 

0.35 

1.00 

1.00 

0.28 

0.40 

0.15 

0.22 

0.34 

0.31 

0.48 

0.38 

0.06 

0.33 

0.28 

0.39 

0.09 

0.30 

0.33 

0.66 

0.19 

0.45 

1.00 

1.00 

0.87 

0.49 

1.00 

1.00 

1.00 

Ouananiche 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.40 

0.06 

0.13 

0.40 

1.00 

0.28 

0.00 

0.00 

0.48 

0.62 

0.52 

0.40 

0.12 

1.00 

0.55 

0.71 

0.49 

0.42 

1.00 

0.92 

0.54 

0.58 

0.42 

0.38 

0.78 

0.77 

0.66 

0.52 

0.94 

0.96 

0.74 

0.51 

0.48 

0.98 

0.99 

0.65 

0.23 

0.37 

1.00 

1.00 

0.36 

0.61 

0.20 

0.32 

0.30 

Lake Whitefish 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.62 

0.55 

0.25 

1.00 

0.68 

0.68 

0.50 

0.99 

0.75 

0.48 

0.31 

0.19 

0.00 

0.47 

0.58 

0.51 

0.68 

0.00 

1.00 

0.37 

0.83 

0.74 

1.00 

0.58 

1.00 

0.22 

0.88 

0.00 

0.00 

0.00 

0.21 

0.82 

0.00 

0.00 

0.00 

0.16 

0.63 

0.00 

0.00 

0.00 

0.20 

0.80 

0.00 

0.00 

0.00 

Dwarf Lake 
Whitefish 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.29 

0.55 

0.25 

0.23 

0.13 

0.58 

0.50 

0.99 

0.32 

0.51 

0.14 

0.19 

0.00 

0.24 

0.13 

0.17 

0.68 

0.00 

0.00 

0.00 

0.94 

0.74 

1.00 

1.00 

1.00 

0.22 

0.88 

0.00 

0.00 

0.00 

0.21 

0.82 

0.00 

0.00 

0.00 

0.16 

0.63 

0.00 

0.00 

0.00 

0.20 

0.80 

0.00 

0.00 

0.00 
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Table 2-9 Species Habitat Use Indices by Habitat Type (cont.) 

Species 

Habitat Type 

Lacustrine Main Stem Tributary 

Littoral Profundal 
Slow 

Velocity 
Intermediate 

Velocity 
Fast 

Velocity 
Slow 

Intermediate 
Velocity 

Fast 
Velocity 

Stream 
Velocity 

Round Whitefish 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.24 

0.36 

0.09 

0.21 

0.28 

0.09 

0.13 

0.00 

0.12 

0.10 

0.54 

0.06 

1.00 

1.00 

0.10 

0.58 

0.30 

0.02 

1.00 

1.00 

0.55 

0.31 

0.09 

0.81 

1.00 

0.10 

0.35 

0.05 

0.00 

0.00 

0.10 

0.35 

0.03 

0.00 

0.00 

0.08 

0.33 

0.00 

0.00 

0.00 

0.16 

0.44 

0.05 

0.00 

0.15 

Benthic Feeders 

White Sucker 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.74 

0.07 

1.00 

1.00 

0.90 

0.25 

0.00 

0.32 

0.22 

0.45 

0.47 

0.54 

0.27 

0.06 

1.00 

0.24 

0.19 

0.08 

0.07 

0.62 

0.46 

0.15 

0.31 

0.36 

1.00 

0.52 

0.07 

0.07 

1.00 

0.96 

0.27 

0.03 

0.15 

0.00 

0.91 

0.56 

0.00 

0.55 

0.88 

0.82 

0.59 

0.25 

1.00 

0.86 

0.23 

Longnose Sucker 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.48 

0.19 

0.27 

0.47 

1.00 

0.08 

0.00 

0.00 

0.15 

0.15 

0.36 

0.13 

0.03 

0.98 

0.31 

0.78 

0.45 

1.00 

1.00 

0.66 

0.56 

0.49 

0.19 

0.62 

0.93 

0.52 

0.58 

0.38 

1.00 

0.11 

0.24 

0.50 

0.09 

0.36 

0.00 

0.30 

0.30 

0.88 

0.00 

0.00 

0.64 

0.56 

1.00 

1.00 

0.00 

Prey Species 

Lake Chub 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.64 

0.37 

0.37 

1.00 

0.81 

0.06 

0.00 

0.00 

0.09 

0.16 

0.32 

0.16 

0.87 

0.19 

0.06 

0.36 

0.66 

0.42 

0.23 

0.13 

0.79 

0.68 

0.47 

1.00 

1.00 

0.48 

0.78 

0.42 

0.49 

0.21 

0.61 

0.87 

0.28 

1.00 

0.29 

0.42 

0.96 

0.08 

0.08 

0.55 

0.52 

0.76 

0.48 

0.35 

0.47 

Three-spine 
Stickleback 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

 

0.40 

0.50 

0.05 

1.00 

0.03 

 

0.35 

0.41 

0.00 

0.00 

0.99 

 

0.40 

0.53 

0.53 

0.53 

0.01 

 

0.14 

0.14 

0.14 

0.14 

0.14 

 

0.08 

0.10 

0.10 

0.10 

0.01 

 

0.27 

0.02 

0.02 

0.02 

1.00 

 

0.00 

0.00 

0.00 

0.00 

0.00 

 

0.00 

0.00 

0.00 

0.00 

0.00 

 

0.04 

0.04 

0.04 

0.04 

0.04 

Longnose Dace 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.70 

0.25 

0.54 

1.00 

1.00 

0.27 

0.00 

0.66 

0.22 

0.18 

0.40 

0.19 

0.73 

0.33 

0.33 

0.48 

0.63 

0.90 

0.07 

0.32 

0.89 

0.70 

0.93 

0.94 

1.00 

0.63 

0.84 

0.33 

1.00 

0.33 

0.83 

0.74 

0.89 

0.70 

1.00 

0.86 

0.45 

1.00 

1.00 

1.00 

0.59 

0.73 

1.00 

0.31 

0.33 

Sculpins 

 Spawning 

 Young-of-Year 

 Juvenile 

 Adult 

0.52 

0.38 

0.57 

1.00 

0.11 

0.01 

0.00 

0.01 

0.01 

0.01 

0.36 

0.02 

0.19 

0.07 

1.00 

0.44 

0.74 

0.56 

0.19 

0.25 

0.43 

0.81 

0.65 

0.22 

0.03 

0.94 

0.95 

0.79 

1.00 

1.00 

0.61 

0.99 

0.71 

0.35 

0.40 

0.73 

1.00 

0.45 

0.45 

1.00 

0.59 

0.87 

0.53 

0.33 

0.63 

Notes: 

The shaded values represent those values used in the Guilds within the assessment 
A
 The first values in each species row represents the mean HUI of all four LCS 

B
 The littoral zone was the only habitat identified as being used by YOY lake trout. This habitat could, therefore, be considered critical 

to this species LCS 
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Unlike other seal species found in the region, such as the harp and ringed seals, harbour seals are not pagophylic 

(ice breeding) and whelp primarily on land throughout their considerable geographic range (Boulva and McLaren 

1979; Robillard et al. 2005). Whelping occurs later than for other species in the study area (late May to mid-

June) after much or all of the ice cover has dissipated. As documented in Dubé et al. (2003), harbour seal pups 

enter the water soon after birth and are capable of following the female as she moves between haul-out sites. 

Having a precocious pup allows lactating female harbour seals to occupy sites that are, in some cases, only 

temporarily available, and to move her offspring out of harm’s way. It also enables her to meet the energy 

demands of lactation by foraging in a larger area accompanied by her dependant pup. 

Research by Bigg (1969a, 1969b) and Temte et al. (1991) suggests that there is a relationship between harbour 

seal whelping times and latitude, with whelping occurring later in the year in more northerly latitudes. An 

equation was developed to estimate this latitudinal gradient (pupping date = 82 + 1.69 x latitude). As Muskrat 

Falls is at 53.24°N, the estimated whelping date for harbour seals in that area would be June 20. This equation is 

not tested for the local area (Dubé et al. 2003), but even allowing a three week correction, whelping could not 

occur before the end of May (when the area is typically ice-free). 

2.3.7.3 Baseline Mercury Levels 

Baseline mercury concentrations were compiled for water, sediments, plankton and fish for the lower Churchill 

River system and surrounding region (Figure 2-9). Long term data span back to the mid-1970s for fish at selected 

sites, in connection with Smallwood Reservoir, while mercury data for water, sediments and zooplankton were 

obtained on at least one occasion from 1998 (Jacques Whitford 1999a) and 2006 (Minaskuat Limited Partnership 

2007). No mercury data are available prior to the creation of Smallwood Reservoir in 1974. 

Mercury in Water, Sediments and Zooplankton 

Surface water concentrations of total mercury were in the range of 1 ng/L (nanogram per litre) for samples 

collected in September and October of 1999 from Smallwood Reservoir (Lobstick), the lower Churchill River (Gull 

Lake and Winokapau Lake) and two regional reference lakes (Atikonak Lake and Lac Joseph). Water samples 

from Winokapau Lake were analyzed for methylmercury levels in 1999. All values were below the detection limit 

of 0.041 ng/L.  

Total mercury concentrations in sediments ranged from below the reported limit of quantification (LOQ) of 

10 ng/g to 140 ng/g (nanogram per gram) in samples collected in July and October 1998 from 40 stations along 

the lower Churchill River (from the Churchill Falls tailrace to the river mouth). This range of concentrations is 

typical of sediments with varying organic content in remote areas. These data are likely indicative of current 

conditions in the absence of any large scale disturbances. While total mercury was detected in sub-surface 

sediment samples (i.e., deeper sediment depths) at low concentrations, it was not detected in surface sediments 

and hence methylmercury is also non-detectable.  

Zooplankton samples were collected for mercury analysis using a 200 µm mesh net in September of 1999 from 

Smallwood Reservoir, Gull Lake, Winokapau Lake and two reference lakes (Atikonak Lake and Lac Joseph). Total 

mercury concentrations ranged from 68 to 260 ng/g dry. Mean methylmercury concentrations ranged from 2 to 

72 ng/g dry.  

The above concentrations of total mercury and methylmercury for water, sediments and zooplankton in the 

Churchill River system are low to moderate for remote boreal systems. Observations from Smallwood Reservoir 

(Lobstick site), Gull Lake and Winokapau Lake are consistent with mercury levels having approached or returned 

to baseline conditions.  
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Baseline Fish Mercury Concentrations 

Fish mercury concentrations in hydroelectric developments in Labrador have been monitored since early 1977 in 

a joint effort by Hydro, Churchill Falls (Labrador) Corporation (CF(L)Co.) and DFO (Jacques Whitford 2006). Fish 

mercury data are available for two locations within the lower Churchill River watershed: Gull Lake and 

Winokapau Lake. Mercury levels at these sites were influenced by the existing upstream Smallwood Reservoir. 

Data was also available from: 

• two locations in the Smallwood Reservoir system (Lobstick and Sandgirt sites); 

• Gabbro Lake (part of the Ossokmanuan Reservoir flooded in 1961); and  

• two undisturbed regional lakes outside the lower Churchill River watershed (Atikonak Lake and Shipiskan 

Lake). 

Fish species sampled included brook trout, lake trout, lake whitefish, round whitefish, ouananiche, northern 

pike, longnose sucker, white sucker and burbot. As mercury concentrations tend to increase during the lifetime 

of a fish, standard lengths were used for each fish species to make meaningful comparisons of temporal or 

spatial data (Tremblay et al. 1998). 

Baseline fish mercury concentrations in the Churchill River measured between 1998 and 2004 were below the 

Health Canada limit of 0.5 µg/g wet for commercial sale in lower trophic level fish species (lake whitefish, brook 

trout, ouananiche, longnose sucker, white sucker), but were equal to or exceeded the limit for some adult size 

ranges of predatory species (northern pike, lake trout) (Jacques Whitford 2006; Tetra Tech Inc. 2008). This is not 

unusual for water bodies in Labrador (Anderson et al. 1995) and the Canadian Shield generally. Fish mercury 

concentrations in the lower Churchill River watershed are approaching or within the range of undisturbed lakes 

in the region and Quebec.  

Smallwood Reservoir Fish Mercury Trends 

Fish mercury concentrations from Smallwood Reservoir since 1974 are consistent with reservoir trends from 

other boreal regions, with maximum concentrations measured 5 to 16 years after flooding, followed by a decline 

with time towards background levels (e.g., northern pike data in Figure 2-10).  

Mercury concentrations in 700 mm northern pike in Smallwood Reservoir peaked at 1.16 µg/g sixteen years 

after flooding and were above 0.5 µg/g on all sampling dates (Figure 2-10). By contrast, mercury concentrations 

observed in two lower trophic level species (lake whitefish and longnose sucker), were below 0.5 µg/g for 

standard 400 mm fish in Smallwood Reservoir on all occasions. Sampling at various sites in Smallwood Reservoir 

was only carried out once during the first 15 years after flooding (six years post-flood), and it is possible that 

peak concentrations were slightly higher than measured. 

Increase factors, which are ratios that compare mercury concentrations before and after inundation, were 

calculated by dividing observed concentrations by regional background values. Mercury concentrations in adult 

fish generally peaked two to three fold above regional background values and took approximately 20 to 30 years 

to approach or return to background levels (Figure 2-11). 

Northern pike were still above the regional background level 30 years after flooding, but there is uncertainty 

associated with the regional baseline concentration estimates (based on two lakes), and no sampling was done 

for Smallwood Reservoir prior to flooding to establish true baseline concentrations. Overall, these data suggest 

that flooding associated with Smallwood Reservoir, now more than 35 years old, will not contribute measurably 

to fish mercury levels in the lower Churchill River.  
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Figure 2-10 Mercury Concentrations in Northern Pike as a Function of Reservoir Age in Quebec and 

Labrador 
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Figure 2-11 Mercury Increase Factors Observed for Three Fish Species in the Smallwood Reservoir 

Lake whitefish mercury concentrations in Winokapau Lake, downstream from Smallwood Reservoir, were up to 

1.18 µg/g (350 mm standard), approximately nine times background regional levels six years after flooding. A 

similar trend was observed for lake whitefish downstream from the Robert Bourassa Reservoir in Quebec. 

Schetagne et al. (2003) concluded that fish passage through turbines stunned fish, allowing downstream 

whitefish to become piscivorous. While Winokapau Lake is 65 km downstream from the Churchill Falls Power 

Station, whitefish migration from Winokapau Lake to the Churchill Falls tailrace was demonstrated by radio 

telemetry studies in 1998 to 1999. These unusual increases were not observed in Gull Lake (200 km downstream 
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from Churchill Falls), nor for fish that were previously piscivorous in Winokapau Lake, such as northern pike 

(Tetra Tech Inc. 2008).  

2.4 Terrestrial Environment  

The lower Churchill River watershed is part of the High Boreal Forest (Lake Melville) Ecoregion, which is 

characterized by humid summers and cold winters. River valleys are prevalent in this ecoregion, with the lower 

Churchill River and its tributaries being the dominant influence. Within this Ecoregion are two ecozones referred 

to as the Boreal Shield and Taiga Shield. The Boreal Shield ecozone is dominated by coniferous forest cover 

overlying the geological structure of the Canadian Shield. It is found more frequently in sheltered areas and 

particularly in the Churchill River valley. The Taiga Shield ecozone is sub-arctic and represents a transition 

between the boreal forest ecosystems to the south and Arctic ecosystems found farther to the north. It is found 

more at higher elevations of the valley and in the upland areas of the lower Churchill River watershed.  

2.4.1 Environmental Assessment Boundaries 

It is important to understand the following ecological concepts when describing boundaries and their 

relationship to the Assessment Area and populations under consideration. Zimmer (2008) outlines the confusion 

around the definition of a species but suggests that it is distinct and involves common lineage. The often-used 

definition of a species is of a gene pool represented by populations capable of reproducing with each other, yet 

incapable or isolated from breeding with other populations (Mayr 1942). A population is a group of organisms of 

one species that interbreed and live in same place at the same time (Biology-online 2008, Internet site). With 

this context, the implications of the Project on the landscape and the terrestrial species and populations were 

considered, according to the following steps (modified after Ruggiero et al. 1994): 

• Step 1: identify the area within which the Project activities will occur (i.e., area of the proposed reservoirs, 

access roads, transmission lines, construction and operation facilities), referred to as the Project Footprint. 

• Step 2: identify the species to be assessed, referred to as KIs. 

• Step 3: delineate the populations that occupy the Project Footprint identifying the geographic extent, if 

possible. 

• Step 4: define the area of analyses, referred to as the Assessment Area. While the full range of biological 

populations can be used as an Assessment Area, this can result in a masking of effects if the geographic 

extent is large in proportion to the area where a project interacts with the population. For this 

environmental assessment, all KIs being considered (except for the RWM Caribou Herd) have wide ranging 

populations (i.e., that extend beyond the assessment area). Therefore for all other KIs, a smaller and more 

conservative Assessment Area (the lower Churchill River watershed at 25,214 km2) is used in this 

environmental assessment.  

• Step 5: complete the examination of interactions between Project activities and the populations, known as 

environmental effects, within the Assessment Area. 

• Step 6: consider the implications of environmental effects on the sustainability of the population and 

ultimately species richness and biodiversity within the Assessment Area. 

For most of the KIs considered in this assessment, it is acknowledged that only a portion of the biological 

population occurs within the Assessment Area (e.g., for Canada Goose, Osprey and Surf Scoter, individuals 

occurring are part of the larger Ungava Peninsula population) (Figure 2-12). Because caribou are managed by 

herd, there is management attention on the RWM Caribou Herd (Figure 2-13). The recent range of the RWM 

Caribou Herd (i.e., 57,469 km2) is used to indicate the limits of the population based on an analysis of telemetry 
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data (Minaskuat Inc. 2009a). By default, the GR Herd also uses this assessment area given the similar habitat 

relationships when individuals from the GR Herd overwinter here (Figure 2-13). 

2.4.1.1 Ecological Boundaries 

Ecological boundaries (Figure 2-12) delineate the spatial and temporal distributions of the species or KI under 

consideration and are the basis for the Assessment Area. Spatial and temporal boundaries for each KI vary 

according to the ecology of each species, or group of fauna and flora species. Some species are strictly terrestrial 

in their ecology, whereas others exist in both terrestrial and aquatic environments. Migratory wildlife species 

may temporarily move through the lower Churchill River watershed, or breed there seasonally. Non-migratory 

species are resident throughout the year. 

Shiship (ducks) and nishk (Canada goose) arrive at different times in the spring. 

 (p. 63) 

“There’s some animals that stay outside and don’t take cover, for example, pineu (partridge), atikU 
(caribou), uapush (snowshoe hare), uapishtan (marten), winter birds such as the gray jay and boreal 
chickadee…” (P4.1.12.06). 

 (p. 63) 

Species with similar characteristics might occupy different ecological niches and would respond to the Project 

differently. Spatial ecological boundaries can also encompass a particular food chain (e.g., species associated 

with transferring mercury through lower trophic levels). Animals involved in these linkages are overlapping 

spatially with this food web and are susceptible to this potential effect of the Project. Temporal ecological 

boundaries consider natural variation of a population, response and recovery times to effects and any sensitive 

or critical periods of a KI’s life cycle.  

Uapishtan (marten), nithsikU (otter), amishkU (beaver), utshashkU (muskrat), atshikash (mink), shikush 
(weasel), anukutshash (squirrel), kakU (porcupine), innineu (spruce grouse), pashpassu (ruffed grouse) 
and uapineu (willow ptarmigan) live under the snow (P4.1.12.06). 

KakU (porcupine), pineu (partridge), uapush (snowshoe hare) eat from trees (P6.1.12.06). 

 (p. 63) 

The distribution of a population may be influenced by natural and anthropogenic factors. For instance, a species 

that has a large portion of its population in one geographic area at one time (e.g., a colony of breeding seabirds), 

would be more vulnerable to disturbance than a species with widespread distribution patterns and a relatively 

limited portion of their population confined to a single zone of influence. Most species considered as part of this 

VEC (e.g., Black Bear, Osprey and Marten) would be included within the latter category. Spatial and temporal 

boundaries for each of the Terrestrial KIs are provided in Table 2-10. 
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Figure 2-12 Terrestrial Environment Assessment Boundaries 

 

 

Figure 2-13 Caribou Assessment Boundaries 
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Table 2-10 Spatial and Temporal Ecological Boundaries for Terrestrial Key Indicators 

Key Indicator Spatial Temporal 

GR Caribou Herd Although the migratory GR Herd ranges much farther, only a 
portion of its annual movements overlaps with the Project 

GR caribou periodically occupy a portion of 
the watershed during winter 

Species of Concern 
– RWM Caribou 
Herd 

The sedentary RWM Herd occupies approximately 57,469 km
2 

(based on telemetry data) and is considered as a separate 
population for management purposes (Minaskuat Inc. 2009a). As 
this Herd is listed as threatened; it also underlines a degree of 
vulnerability to change 

Occurs year round, seasonal home ranges 
vary: 

Spring = 46,212 km
2
  

Fall breeding/movement = 33,745 km
2
 

Winter = 44,877 km
2 

Moose Moose have a widespread distribution pattern, and a relatively 
limited proportion of their population confined to any given area, 
although the population concentrates in select areas during 
winter 

Temporal boundaries for Moose are year-
round, with particular attention on winter 
and summer habitat 

Black Bear Black Bear has a widespread distribution pattern, with a relatively 
limited proportion of their population confined to any given area 

Temporal boundaries for Black Bear are 
year-round, with a focus on denning (late 
October to April) 

Furbearers -
Marten 

Marten has a widespread distribution in forested areas and, 
therefore, are considered to have a higher degree of resilience 
than species with a more restricted distribution (Conover et al. 
1985). Marten have large home ranges in Labrador (males, 45.0 
km²; females, 27.6 km²) (Smith and Schaefer 2002) 

Temporally, the species could interact with 
the Project throughout the year as it is non-
migratory and does not hibernate in winter 

Furbearers - 
Beaver 

Beaver has a widespread distribution, a relatively limited 
proportion of the population confined to a zone of influence, 
and, therefore, a high degree of resilience to environmental 
disturbance. They are also a keystone species as their watershed 
modification is important for local ecological conditions 

Although largely confined to their lodges in 
winter, Beaver are present throughout the 
year and potentially vulnerable to 
disturbances in any season, temporal 
boundaries are year-round 

Porcupine As they are widespread in Labrador, Porcupine in the lower 
Churchill River watershed are distributed throughout and do not 
tend to concentrate in smaller areas 

Since this species is non-migratory, the 
temporal boundary is year-round, another 
aspect is the long term population 
fluctuation as observed over previous 50 
years 

Waterfowl -
Canada Goose  

At least seven subspecies of Canada Goose occur in North 
America, of which two may breed in the lower Churchill River 
valley: Branta canadensis interior and Branta canadensis 
canadensis. Canada Goose has a widespread distribution in 
Labrador, including throughout the lower Churchill River valley 
(Mowbray et al. 2002) 

Because Canada Goose is a migratory 
species, the temporal boundary applies to 
the period when it is present on staging or 
breeding habitat (May through September) 

Waterfowl - Surf 
Scoter 

The breeding range of the Surf Scoter extends across the boreal 
forest of North America, but population density is highest in 
northern Quebec and central Labrador, including the lower 
Churchill River watershed (Savard et al. 1998) 

Because Surf Scoter is a migratory species, 
the temporal boundary applies to staging 
or breeding habitat (May through 
September). Surf Scoter breeding in 
Labrador migrates through the Atlantic 
Flyway and winters along the Atlantic Coast 

Raptors – Osprey Despite existing throughout the world on four continents, 
Ospreys are a single species (Poole 1989). In North America, 
there is a single sub-species (Pandion haliaetus carolinensis). 
Osprey are widespread in their distribution, including within the 
lower Churchill Valley 

As it is a migratory species, the temporal 
boundary applies to the period when it is 
present on breeding territories (May 
through October) (Jacques Whitford 1994; 
Laing et al. 2003). Another important 
temporal boundary is that Osprey 
productivity in central Labrador exhibits 
regular fluctuations occurring 
approximately every four to five years 
(Minaskuat Inc. 2008e) 
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Table 2-10 Spatial and Temporal Ecological Boundaries for Terrestrial KIs (cont.) 

Key Indicator Spatial Temporal 

Upland Birds - 
Ruffed Grouse 

The Ruffed Grouse population in the lower Churchill River valley 
is approximately 250 km north of the limit of its continuous range 
and may have evolved as a separate subspecies (LCDC 1980a). 
Ouellet (1990) concluded that Bonasa umbellus labradorensis is 
distinct on the basis of its isolation from other populations to the 
southwest. The range of this subspecies extends from the 
Churchill River valley to the southern Labrador coast and along 
the Quebec north shore to Havre Saint-Pierre, suggesting that it 
is not endemic to the lower Churchill valley as previously 
suspected. The lower Churchill River valley represents the 
northern extent of this species’ range 

As it is a resident species, the temporal 
boundary applies throughout the year 

Forest Songbirds -
Wetland Sparrows 

The Wetland Sparrows as a group have a somewhat limited 
distribution pattern and a high proportion of their population 
limited to a few areas, due to the close association with relatively 
limited riparian marsh habitat. Individuals from subsequent 
generations may disperse to nearby watersheds to breed upon 
their return in spring 

Because these species are migratory, the 
temporal boundary applies to the period 
they are present (May through September) 

Species of Concern 
- Harlequin Duck 

The breeding range includes two disjunct populations in North 
America, of which the eastern and listed population breeds in 
Quebec and Newfoundland and Labrador. It has been suggested 
that the eastern population itself may be subdivided into one 
wintering along the east coast of North America that should be 
considered threatened, and a larger one wintering in Greenland, 
meriting special concern status (Thomas and Robert 2001). 
Individuals breeding in northern Labrador and Quebec are 
considered part of the Greenland-wintering population (Brodeur 
et al. 2002), but those in central Labrador, including the lower 
Churchill River watershed, may represent a mix of these two 
subpopulations (Thomas and Robert 2001) 

Because Harlequin Duck is a migratory 
species, the temporal boundary applies to 
the period when it is present on staging or 
breeding habitat (May through September) 

Other Species of 
Concern 

Despite their conservation status, each of these birds at risk in 
central Labrador has a widespread distribution, and most are not 
restricted to specific or localized habitats. This area represents 
the northeastern limit of distribution for Common Nighthawk and 
Olive-sided Flycatcher, while Gray-cheeked Thrush and Rusty 
Blackbird occur through all of Labrador except the northern tip 
(Avery 1995, Internet site; Poulin et al. 1996, Internet site; 
Altman and Sallabanks 2000, Internet site; Lowther et al. 2001, 
Internet site) 

Because all of these birds at risk are 
migratory, the temporal boundary is 
limited to the period when they are 
present (approximately May to September) 

The Assessment Area for the KIs considered in this assessment, with the exception of the RWM and GR Caribou 

Herds, is the lower Churchill River watershed. This conservative approach results in the geographic area 

encompassing the zones of influence of the effects of the Project on each KI.  

2.4.1.2 Administrative Boundaries 

Administrative boundaries are regulatory requirements and jurisdictional or planning regimes that apply to the 

management of various species. Examples of these boundaries would include listings by SARA and NLESA and 

designations by COSEWIC (Table 2-11). SARA protects plants and wildlife at risk of extinction and assists with the 

recovery of at-risk species. CEAA also contains an explicit provision where potential effects of a project to at-risk 

species are to be included in an assessment. 
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Table 2-11 Plant and Wildlife Species Listed by Provincial and/or Federal Legislation 

Species Existence in Labrador 
Possible Existence in Lower 
Churchill River Watershed 

Endangered 

Facing Imminent Extirpation or Extinction 

Long’s Braya  Endemic to Newfoundland – (Environment Canada 2005, Internet 
site), occurs on limestone shorelines of the Northern Peninsula 

No 

Barren’s Willow  Endemic to Newfoundland – (Environment Canada 2005, Internet 
site), occurs on coastal limestone barrens of the Northern Peninsula 

No 

Low Northern Rockcress  Endemic to Newfoundland – (NLDEC 2008, Internet site), not listed 
by COSEWIC (Environment Canada 2005, Internet site), occurs on 
limestone sites of the Northern Peninsula 

No 

Wolverine  Possible – if exists at all in Labrador, more northern areas would be 
better habitat and higher likelihood of presence. Last confirmed 
record in 1955, approximately 40 sightings since (Fortin et al. 2005) 

Unlikely 

Eskimo Curlew  Possible – (Environment Canada 2005, Internet site) Labrador was 
former staging area (Environment Canada 2005, Internet site), 
believed extirpated from Province 

Unlikely  

Newfoundland Marten  Endemic to the Island – (Environment Canada 2005, Internet site). 
This population is genetically distinct from the more widely 
distributed American marten that are common in Labrador (Smith 
and Schaefer 2002) 

No  

Piping Plover  Known to exist in Newfoundland, and elsewhere in maritime 
provinces (Environment Canada 2005, Internet site), occupies marine 
shoreline habitats 

No  

Red Crossbill Known to exist only in Newfoundland and formerly Nova Scotia 
(Environment Canada 2005, Internet site; NLDEC 2008, Internet site), 
occupies mature forested areas in Newfoundland 

No 

Red Knot Migrates through Labrador to and from breeding areas in 
northeastern Canadian Arctic and Greenland (Morrison et al. 2007). 
On migration uses coastal areas with extensive sandflats 

Unlikely 

Threatened 

Likely to Become Endangered if Limiting Factors are not Reversed 

Fernald’s Braya  Endemic to Newfoundland (Environment Canada 2005, Internet site) No 

Porsild’s Bryum  Known to occur in six locations in Newfoundland (NLDEC 2008, 
Internet site) and five locations in the rest of Canada (Environment 
Canada 2005, Internet site), grows on wet calcareous cliffs 

No 

Woodland Caribou  Confirmed – (Schmelzer et al. 2004) Yes, Mealy Mountains, RWM 
and Lac Joseph Herds 
identified in Labrador 

Peregrine Falcon – Anatum 
Subspecies 

Confirmed – (Environment Canada 2005, Internet site), preferred 
breeding habitat are cliffs and other steep terrain as nesting sites) 

No 

Chimney Swift Known to exist is south-western Newfoundland and North Shore of 
Quebec (Gauthier et al. 2007) 

No 

Common Nighthawk Extends into central and southern Labrador (Godfrey 1986; Nature 
Serve 2007, Internet site) 

Yes, often observed by the 
study team particularly near 
Lake Melville 

Olive-sided Flycatcher Northern range extends into Labrador (Godfrey 1986; Dunn and 
Alderfer 2007; Nature Serve 2007, Internet site) 

Yes, during breeding bird 
surveys (Sauer et al. 2007) 
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Table 2-11 Plant and Wildlife Species Listed by Provincial and/or Federal Legislation (cont.) 

Species Existence in Labrador 
Possible Existence in Lower 
Churchill River Watershed 

Special Concern 

May Become a Threatened or an Endangered Species because of a Combination of Biological Characteristics and Identified Threats 

Boreal Felt Lichen Endemic to Newfoundland (Environment Canada 2005, Internet site), 
occurs in north exposed forested slopes in Newfoundland; 
considered vulnerable under Provincial legislation 

No 

Fernald’s Milk-Vetch Possible – exists in Newfoundland, Quebec and suggested occurrence 
in Labrador (Environment Canada 2005, Internet site); occurs in 
calcium rich sites usually slopes of cliffs 

No 

Polar Bear  Confirmed – (Environment Canada 2005, Internet site) occupies land 
fast and pack ice, along or near coasts, shorelines and islands 

No 

Harlequin Duck  Confirmed – (Environment Canada 2005, Internet site), Trimper et al. 
(In Press) 

Yes, Breeds in areas of swift 
flowing water, interspersed 
with pools, outlets of lakes 

Peregrine Falcon – 
Tundrius Subspecies 

Confirmed – (Environment Canada 2005, Internet site) Preferred 
breeding habitat are cliffs and other steep terrain as nesting sites) 

No 

 Ivory Gull  Confirmed – (Environment Canada 2005, Internet site) No, over winters along Atlantic 
Coast 

Barrow’s Goldeneye Confirmed – (Environment Canada 2005, Internet site) Possible, prefers lakes at 400 m 
asl for breeding 

Short-eared Owl  Confirmed – (Environment Canada 2005, Internet site) Possible, prefers extensive 
stretches of relatively open 
habitat 

Banded Killifish Occurs in Newfoundland and other regions of Southern Canada – 
(Environment Canada 2005, Internet site) 

No, prefers freshwater but can 
live in saltwater environments 

Rusty Blackbird Occurs across most of Labrador (Godfrey 1986; NatureServe 2007, 
Internet site) 

Yes, four individuals observed 
during breeding bird surveys 
over 13 years (Sauer et al. 
2007) 

Vulnerable 

Designated by NLESA – Has not been Reviewed by COSEWIC (2008) 

Grey-Cheeked Thrush Range extends across much of Labrador (Todd 1963; Godfrey 1986; 
Lowther et al. 2001, Internet site) 

Yes, up to five records in North 
West River and Happy Valley-
Goose Bay (Dalley et al. 2005) 

Caribou 

Caribou occur as two ecotypes of Rangifer tarandus in the lower Churchill River watershed (Boulet et al. 2005). 

Sedentary caribou, which occur in small groups, include the RWM, Joir River, Mealy Mountains and Lac Joseph 

herds. The second ecotype is the much larger and migratory GR Caribou Herd (Bergerud 1996). 

The Assessment Area for the GR Herd and the RWM Herd overlaps six Caribou Management Zones: Orma South, 

Orma North, Seal Lake, George River, Grand Lake and Nipishish Lake (Figure 2-14). Hunting of the GR Herd is 

legal within the seasons defined by the Newfoundland and Labrador Hunting Guide (NLDEC 2007).  
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The RWM Herd has been closed to licensed hunting since 1972; however, hunting by aboriginal people legally 

continued until 2002 (Schmelzer et al. 2004). The RWM Herd is listed as Threatened by NLESA (Newfoundland 

and Labrador Assembly 2008, Internet site), which prohibits disturbing, killing, capture, possession or trading of 

these caribou. Woodland caribou are included on Schedule 1 of SARA (2008), which provides protection in the 

absence of provincial legislation and prohibits hunting. A recovery team has been appointed for this population 

and a strategy has been released (Schmelzer et al. 2004). The RWM Herd is the only KI in this environmental 

assessment that will be evaluated by its population boundary. As the analyses for habitat would also apply to 

caribou from the GR Herd when they occupy this area during winter, the same Assessment Area is also used. 

Moose 

Moose is not a species at risk under SARA or NLESA. Management of this ungulate is under the authority of 

NLDEC, under the Newfoundland and Labrador Wildlife Act and Wildlife Act Regulations (Government of 

Newfoundland and Labrador 2007, Internet site). The lower Churchill River watershed and Assessment Area for 

moose (Figure 2-14) overlaps six Moose Management Areas (MMAs), which comprise 60 of Labrador’s 185 

allocated licenses: 

• MMA 53 is near Happy Valley-Goose Bay, north of the Churchill River; 

• MMA 53A is near Happy Valley-Goose Bay, south of the Churchill River; 

• MMA 52 encompasses the Churchill River from Gull Island to the west end of Winokapau Lake;  

• MMA 51 includes the remainder of the lower Churchill River valley from Winokapau Lake to Churchill Falls; 

and 

• MMAS 59 and 60 overlap the southern portion of the lower Churchill River watershed. 

While the hunting season in each area opens in September, the closing date varies between January in Areas 51, 

52, and 53 and March in the other areas. Quotas for the 2007 to 2008 season (NLDEC 2007) are: 

• 10 Moose in MMA 51;  

• 20 Moose in MMA 52;  

• 25 Moose in MMA 53; and  

• five Moose in MMA 53A.  

Black Bear 

Black bear in Labrador are Not at Risk according to COSEWIC (2007) and is not included in NLESA. Black Bear is 

listed in Appendix II of the Convention on International Trade of Endangered Species (CITES) of Wild Fauna and 

Flora (CITES 2007, Internet site). Appendix II lists species that require permits for use so that uncontrolled trade 

does not compromise their survival (CITES 2007, Internet site). Canada has been a member of CITES since 1975 

and the Government of Newfoundland and Labrador provides CITES permits for non-residents to transport any 

black bear parts outside Canada or international boundaries.  

NLDEC is the authority managing black bear in the Province. The Assessment Area for black near overlaps the 

Labrador South Management Zone. Hunting of black bear is permitted during a spring season (April 1 to July 13) 

and a fall season (September 1 to November 30). Residents and non-residents are permitted a bag limit of two 

black bear of either sex although female black bear with cubs are not permitted to be hunted (NLDEC 2007). 

Non-resident hunters are required to have a licensed guide in Labrador. 
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Furbearers - Marten and Beaver  

Marten and beaver are not listed as species at risk federally or provincially (the endangered marten from the 

Island is a different subspecies). Each furbearer is under the authority of NLDEC (2007) under the Wildlife Act 

and Wildlife Act Regulations. The Assessment Area for these furbearers overlaps the Western and Eastern Fur 

Zones (Figure 2-15). The trapping season for marten for non-Aboriginal people is from October 15 to March 20 

in the Eastern Zone and November 1 to March 20 in the Western Zone. Trapping of marten is restricted to 

licensed trappers and persons of Aboriginal status.  

 

Figure 2-15 Furbearer Management Zones 

Porcupine 

The porcupine is a small game mammal under the management NLDEC (2007). The Assessment Area overlaps 

the Southern Small Game Management Zone. This species is not included as a species at risk, either federally or 

provincially. The hunting season for porcupine for non-Aboriginal people is from October 31 to March 31. The 

daily bag limit is one porcupine per day. Innu may hunt this species year-round as a food source but prefer the 

fall because of a less desirable taste at other times of year. 

Waterfowl - Canada Goose and Surf Scoter 

Conservation and management of migratory birds in Canada, such as Canada Goose and Surf Scoter fall under 

the jurisdiction of the Government of Canada as administered under the Migratory Birds Convention Act, which 

implements the Convention for the Protection of Migratory Birds in Canada and the United States. Under this 

Act, the Migratory Birds Regulations prohibit the destruction or disturbance of nests, eggs, young or adults of 

migratory birds (Section 5 and Subsection 6 (a)). Often inadvertent, these actions are referred to as incidental 

take. Recent amendments to the MBCA have provided the legal authority for a new regulatory approach 

(Environment Canada 2007). Environment Canada is responsible for this administration in concert with 
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provincial regulatory agencies, which in Newfoundland and Labrador is NLDEC. All waterfowl are included as 

game birds under the MBCA. Canada Goose and Surf Scoter are not listed under SARA or NLESA. 

In 1986, Canada and the United States developed the North American Waterfowl Management Plan to focus 

conservation actions on large continental-level declines in waterfowl, having identified wetland habitat 

destruction as the most influential factor in waterfowl population declines. The Government of Canada (1991) 

adopted The Federal Policy on Wetland Conservation with an objective to sustain ecological and socioeconomic 

functions of wetlands over the long term. The goal is to have no net loss of wetland function, through 

minimization of impact by development or, as a last resort, compensation. Among the inter-jurisdictional 

agreements established for the North American Waterfowl Management Plan was the Eastern Habitat Joint 

Venture, through which NLDEC has identified key wetland habitat areas in Newfoundland and Labrador. In 

addition, active in Newfoundland and Labrador is the Sea Duck Joint Venture (SDJV), which supports priority 

research on the status of these species. Sea ducks such as Surf Scoter, are of international concern due to large-

scale continental declines, hunting pressure and the inclusion of several species under species at risk legislation 

(Goudie et al. 1994).  

The Assessment Area for these waterfowl species occurs within the Central Zone of Labrador for 2007/2008. 

Migratory game bird hunting regulations in this zone extend from the first Saturday in September to the second 

Saturday in December. For Canada Goose, daily bag limit is five and daily possession limit is 10 (NLDEC 2007). 

For Surf Scoter, daily bag limit is six and daily possession limit is 12 (NLDEC 2007). 

Raptors - Osprey 

As a migratory species, Osprey are included within the MBCA (1994) and regulations. In Canada, this Act is the 

responsibility of Environment Canada in cooperation with provincial and territorial governments. The species is 

not listed under SARA or NLESA.  

Upland Birds - Ruffed Grouse 

The management of Ruffed Grouse is the responsibility of the NLDEC Wildlife Division, through the 

Newfoundland and Labrador Wildlife Act. This species is not included under SARA or NLESA, nor is it protected 

by the MBCA. 

Forest Songbirds - Wetland Sparrows 

Wetland Sparrows (Lincoln’s Sparrow, Song Sparrow, Swamp Sparrow and Savannah Sparrow) are within the 

jurisdiction of the MBCA. None of the Wetland Sparrows considered in this assessment are included under SARA 

or NLESA.  

Species of Concern - Harlequin Duck 

As a Species of Special Concern under SARA, the Harlequin Duck is protected under the Accord for the Protection 

of Species at Risk, which in Newfoundland and Labrador is enforced through the NLESA. A species-specific 

recovery and management plan is in place. Hunting of Harlequin Duck in eastern Canada is illegal, although 

incidental shooting does occur (Thomas and Robert 2001). Over-hunting is considered the main cause of the 

historic decline of Harlequin Duck in eastern North America (Robertson and Goudie 1999) and numbers of birds 

have apparently increased in response to prohibition of hunting (SDJV 2007, Internet site). 
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Other Species of Conservation Concern 

Additional bird species at risk also fall under the protection of the MBCA. These Species of Conservation Concern 

are within the jurisdiction of SARA and NLESA. For each listed species, a specific recovery and management plan 

is to be developed. While SARA protects wildlife and their critical habitat on federal lands only, the Accord for 

the Protection of Species at Risk mandates the federal government to work in partnership with provincial 

governments to promote the development of complementary legislation to enhance the conservation of Species 

of Conservation Concern. In Newfoundland and Labrador, this protection occurs through the NLESA including 

the area within the lower Churchill River watershed that is under provincial jurisdiction. The Gray-cheeked 

Thrush is covered only by the NLESA, as it has not been assessed a federal status by COSEWIC or SARA. The 

status of Common Nighthawk, Olive-sided Flycatcher and Rusty Blackbird was assigned within the past two years 

(by COSEWIC), with their SARA status remaining under review.  

2.4.1.3 Technical Boundaries 

Technical boundaries represent limitations of understanding environmental effects of Project activities or the 

distribution of the species itself. These boundaries could apply to the KI in terms of the ability to detect 

individuals or movements accurately due to visibility, effectiveness of sensing technology, or remoteness and 

accessibility for observers. Some of the technical boundaries related to wildlife in this assessment are addressed 

by focussing on wildlife habitat, rather than wildlife individuals or populations. 

Data on the terrestrial environment in the lower Churchill River watershed include:  

• baseline surveys conducted in 1998 and 1999 as part of the previous Churchill River Power Project; 

• baseline surveys conducted in 2006 and 2007, and ongoing telemetry monitoring; 

• past environmental assessments; 

• scientific publications; 

• communications with CWS and the NLDEC Wildlife Division; 

• ITK collected by the ITKC (Innu Nation 2007); 

• public consultation and land-use interviews with residents and others familiar with this area; and 

• experience of the study team in Labrador. 

Baseline surveys conducted in 2006 and 2007 for wildlife species and vegetation associations include: 

• caribou • beaver • waterfowl • rare plants 

• moose • raptors • herpetiles • black bear 

• forest songbirds • river valley 

Ecological Land 

Classification (ELC) 

• wildlife habitat 

associations 

• Regional ELC 

One of the identified technical boundaries relates to the ability of the habitat mapping for some KIs to discern 

features that may be important for assessing habitat quality. For example, the presence of aspen or underlying 

bedrock regarding primary habitat for beaver (or presence of aspen for Ruffed Grouse), are features that are not 

discernable at the map scales used in the Regional ELC that comprises the lower Churchill River watershed (the 

Assessment Area). Therefore, there may be an underestimation of preferred habitat at this broader scale 

(1:250,000), meaning that the amount of preferred habitat is higher than described. Vegetation mapping and 

depiction of this preferred habitat within the lower environmental Churchill River watershed (1:20,000) 
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achieved greater accuracy and provided a conservative baseline regarding environmental effects predictions. 

Therefore, rather than assessing Beaver with respect to primary, secondary, and tertiary quality habitat, 

potential environmental effects of the Project are evaluated in relation to the known distribution of Beaver from 

baseline surveys and other sources (e.g., Innu Nation 2007; Volume IB, Appendix IB-I). 

A second limitation is whether migratory species such as waterfowl (e.g., Canada Goose, Surf Scoter, Harlequin 

Duck): 

• use the lower Churchill River for spring staging or moulting;  

• use nearby areas to breed; and 

• nest outside the lower Churchill River watershed.  

Some individuals regularly using habitat along the lower Churchill River (during one or more life stages) are 

suspected to breed beyond the limits of the lower Churchill River watershed.  

A third limitation relates to migratory species of concern and linkages between breeding, migration and 

wintering populations of each species considered in the environmental assessment. With respect to the Project, 

it is unknown whether individuals breeding within the lower Churchill River watershed are subject to important 

conservation concerns during other parts of their life history.  

There will always be some limitations or challenges in understanding natural ecosystems, regardless of the 

nature and extent of field programs conducted. However, for all of the KIs assessed, the information available on 

the existing environment and potential interactions with the Project is sufficient to assess the potential 

environmental effects of the Project on the Terrestrial Environment.  

Wherever technical limitations existed, conservative assumptions and estimates were selected regarding the 

baseline conditions. This approach results in a high degree of confidence regarding the prediction of 

environmental effects. 

2.4.1.4 Assessment Area 

All of the above boundaries are relevant for the environmental assessment of the Terrestrial Environment. 

Temporally, the environmental assessment boundaries for the Terrestrial Environment include Project 

construction, and operation and maintenance for most KIs. The assessment considers potential interactions on a 

year-round basis, including animals that make seasonal movements in and out of the lower Churchill River 

valley. For some of the migratory species, the environmental assessment focuses on the time of year when they 

are present in the lower Churchill River watershed.  

Spatially, the Assessment Area for the Terrestrial Environment VEC is the geographic area within which Project 

effects would occur for each KI and where the significance of environmental effects is determined. For all KIs, 

except caribou, the Assessment Area coincides with the lower Churchill River watershed, which comprises 

25,214 km². These species have widespread distribution patterns, a relatively limited proportion of their 

population confined to a zone of influence and, therefore, a high degree of resilience (Conover et al. 1985).  

Owing to the threatened status of caribou, the RWM Herd’s recent range has been selected as the Assessment 

Area for caribou. By default, the GR Herd is also examined in the RWM Herd Assessment Area, given the similar 

habitat relationships when individuals from the migratory GR Herd overwinter here. 

For most of the KIs considered in this environmental assessment, the population under assessment extends well 

beyond the lower Churchill River watershed (Figure 2-12). For KIs such as Moose, Canada Goose, Osprey and 
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Harlequin Duck, the individuals occurring within the Assessment Area are part of a larger population (e.g., the 

Ungava Peninsula population for Canada Goose and Osprey). However, interactions are examined in detail 

within the Assessment Area. This selection represents a compromise between choosing a large area which 

would mask the effects of the Project, versus choosing a smaller area where the population under consideration 

may no longer be meaningful at a landscape scale. 

2.4.2 Ecological Land Classification 

An ELC was prepared in support of the EIS (Minaskuat Inc. 2008b, 2008c) to describe the ecological mosaic of the 

lower Churchill River valley. The ELC provides a basis which allows the effects of the Project on the surrounding 

environment to be understood and quantified. A full description of the ELC for the lower Churchill River 

watershed is in the Project Area Ecological Land Classification, Lower Churchill Hydroelectric Generation Project 

report (Minaskuat Inc. 2008b, 2000c). Based on the ELC, a Wildlife Habitat Study was also completed during 

2006 (Minaskuat Inc. 2008f). The objective was to provide additional information on the presence and relative 

use of various habitat types by several species of wildlife. This information aided the production of maps 

depicting habitat quality for several species to be assessed in detail in this environmental assessment. 

The following describes the ELC completed for the lower Churchill River valley (Project Area ELC), the corridor 

for the transmission line (Transmission Line ELC) and the lower Churchill River watershed (Regional ELC). It is 

based on the following sources: 

• A description of the terrestrial habitat based on research throughout the lower Churchill River watershed 

with emphasis on the lower Churchill River valley (Minaskuat Inc. 2008b, 2008c). Previous research by 

others for each KI, and by recent field work and land use studies (completed for this assessment).  

• A collection of information on the land, its resources and activities by the Innu through the ITKC (Innu 

Nation 2007) that was funded by the Project. Relevant excerpts from the report appear in text boxes. 

The description of terrestrial environment in the following sections is based on several sources. Delineation of 

habitat types is based on an ELC, in which the landscape and associated vegetation communities (ecotypes) of 

the lower Churchill River valley were mapped.  

To examine the area of the proposed reservoirs, an area 2 km on either side of the Churchill River, from 

Churchill Falls to Lake Melville, was mapped at a scale of 1:20,000.  

The Project Area ELC identified ecotypes based on predominant vegetation, geomorphology and soil that in turn 

were grouped into 10 wildlife habitat types (Table 2-12). The wildlife habitat types are described in detail in the 

sections that follow.  

Table 2-12 Wildlife Habitat Types Identified from the Project Area Ecological Land Classification 

Wildlife Habitat Type Associated ELC Ecotypes 
Area 
(km

2
) 

Coverage 
(percentage) 

RI - Riparian RM - Riparian Meadow  5.0  0.3 

 RT - Riparian Thicket  18.6  1.1 

WE - Wetlands FE - Fen  7.9  0.5 

LB - Low Shrub Bog  3.1  0.2 

MA - Marsh  1.9  0.1 

 WL - Unclassified Wetland  25.3  1.6 

SD - Dry Black Spruce/Lichen BL - Black Spruce/Lichen Woodland  355.2  21.7 

 BO - Black Spruce on Bedrock Outcroppings  10.8  0.7 
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Table 2-12 Wildlife Habitat Types Identified from the Project Area Ecological Land Classification (cont.) 

Wildlife Habitat Type Associated ELC Ecotypes 
Area 
(km

2
) 

Coverage 
(percentage) 

SW - Wet Black Spruce/Moss BS - Black Spruce/Sphagnum Woodland  11.4  0.7 

BF - Black Spruce/Feathermoss Forest  671.9  41.1 

WH - White Spruce/Mixedwood FW - Fir-White Spruce Forest  62.2  3.8 

FS - Fir-Spruce SF - Spruce-Fir Feathermoss Forest  87.4  5.3 

MF - Balsam Fir/Mixedwood and 

MS - Black Spruce/Mixedwood 

MW - Mixedwood Forest  60.6  3.7 

HA - Hardwood HA - Hardwood Forest  27.2  1.7 

Other OW - Open Water  11.3  0.7 

AN - Anthropogenic/Disturbed  9.4  0.6 

GB - Gravel Bar  25.7  1.6 

UV - Unvegetated  0.5  0.03 

RI - River  239.0  14.6 

Total  1,634  100 

Note that burns less than 30 years of age were classified as an early age class of one of the other ecotypes 

This lower Churchill River valley described by the Project Area ELC comprises 1,634 km2 (Figure 2-16). A second 

ELC was completed of the transmission line, at a scale of 1:50,000. This Transmission Line ELC examined a 1.6 km 

wide corridor along the proposed routing. 

 

Figure 2-16 Ecological Land Classification for the Project  
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A Regional ELC of the entire lower Churchill River watershed (25,214 km2) was completed by combining earlier 

work by Lopoukhine et al. (1977), which was updated using more recently acquired data known as Earth 

Observation for Sustainable Development (EOSD) from the Canadian Forest Service (CFS 2007, Internet site). 

This Landsat (30 m spatial resolution imagery) was reduced to 17 broad land-cover classes and generalized in a 

GIS environment at a scale of 1:250,000. 

The characteristics of the three ELCs are presented in Table 2-13. Collectively, all areas of surficial disturbance 

from the Project (the Project Footprint) occur with these areas. Detailed examination of existing conditions 

focuses on the lower Churchill River valley and then compared to the remainder of the lower Churchill River 

watershed.  

2.4.2.1 Riparian Habitat 

Riparian habitat within the lower Churchill River watershed is composed of Riparian Meadow (0.3 percent of the 

lower Churchill River valley) and Riparian Thicket (1.1 percent of the lower Churchill River valley) (Table 2-12). 

Riparian Meadows occur in association with rivers, lakes and streams, mainly along the shores of relatively large 

tributary flood plains. Riparian Meadows are frequently flooded and scoured by ice. The existing Churchill Falls 

Power Station has altered the frequency and timing of these events and may have changed the historical 

distribution or species composition of this ecotype. The associated soils are largely unaltered river sediments 

that range from fine sands to coarse gravels. A thin layer of organic debris may exist in some areas that are less 

frequently flooded or scoured by ice. 

Table 2-13 Ecological Land Classifications Completed for the Environmental Assessment 

Ecological Land Classification Scale Area Primary Data Sources 

Project Area ELC 1:20,000 • Total area 1,634 km
2
 

• Mapped area from lower Churchill River 
shoreline to 2 km inland 

• Extends from immediately downstream 
from Churchill Falls tailrace to Lake 
Melville 

• High-resolution aerial 
photography 

• LiDAR 

• Digital forestry data 

• Terrain, soils, wildlife and 
vegetation field sampling 

Transmission Line ELC 1:50,000 • Total area 433 km
2
 

• 1.6 km wide corridor 

• Approximately 260 km long 

• Publically available aerial 
photography 

• Digital forestry data 

• Digital elevation models 

• Terrain, soils, wildlife and 
vegetation field sampling 

Regional Area ELC 1:250,000 • Total area 25,214 km
2
 

• Southern Labrador 

• EOSD 

• Digital forestry data 

The vegetation of Riparian Meadows typically consists of tall grasses, tall meadow-rue and dwarf red raspberry. 

Shrubs such as sweet gale, alder and red-osier dogwood, when present, are usually less than 2 m tall. Trees do 

not grow in Riparian Meadows. Several animals use the relatively uncommon Riparian Meadows as travel 

corridors or for limited foraging. Herpetiles, such as northern leopard and mink frogs, use this habitat for spring 

and summer habitat due to the proximity to water (Minaskuat Inc.2008g). Riparian Meadows provide important 

breeding and nesting habitat for wetland sparrows such as Savannah Sparrow and Swamp Sparrow and other 

bird species such as Wilson’s Snipe (Minaskuat Inc 2008h). 

The other riparian ecotype, Riparian Thicket is most often associated with fluvial deposits, with drainage ranging 

from poor to well drained. Riparian Thicket also occurs along the shores of large rivers in areas where sediments 

have been deposited at the confluence of the river and its tributaries, at bends in the river, and on islands in the 
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river. Thickets are often in drier areas than Riparian Meadows and are likely a successor of the Riparian Meadow 

considered in one of two scenarios:  

• thickness of the deposits increases, causing the river to veer away from the Riparian Meadow; or  

• river erodes its channel deeper and, the frequency and severity of scouring by ice and flood waters 

decreases allowing shrubs and some trees to become established.  

Over time, a dense shrub thicket establishes. Eventually, the shrub cover is replaced by trees, resulting in the 

establishment of fir-white spruce forest, spruce-fir and feathermoss forest or mixedwood forest ecotypes. The 

rate and course of succession are dictated by the frequency, timing and severity of flood and ice scour events, 

which are influenced by water management practices at Churchill Falls. Riparian thickets provide seasonal 

foraging habitat for mammals such as moose, muskrat and beaver (Minaskuat Inc. 2008f). Several species of 

birds use this ecotype as breeding habitat, including Alder Flycatcher, Song Sparrow and Yellow-rumped Warbler 

(Minaskuat Inc. 2008h). 

2.4.2.2 Wetland Habitat 

Three wetland ecotypes were documented in the ELC that also comprise wetland habitat for wildlife in the lower 

Churchill River valley (Table 2-12):  

• Fen (0.5 percent);  

• Low Shrub Bog (0.2 percent); and  

• Marsh (0.1 percent).  

A proportion of wetlands (66 percent of total area of wetland ecotype and 1.6 percent of the lower Churchill 

River valley) could not be further interpreted into wetland ecotypes using this scale of imagery (referred to as 

Unclassified).  

Fens occur on decomposed or partially decomposed organic materials (peat) that usually overlay materials 

previously deposited by current or historical rivers or lakes. Peat is the result of the slow decomposition of plant 

material, mostly sphagnum moss, over hundreds of years in wet and acidic conditions. Fens are relatively rich in 

nutrients when compared to Low Shrub Bogs and are therefore more productive in terms of vegetation growth 

and diversity. Fens in the lower Churchill River valley support a mixture of sphagnum mosses, sedges and 

grasses. Sedge cover can be extensive, while shrub cover is relatively sparse. Tree cover, when present, consists 

of scattered balsam fir and eastern tamarack (larch). Drainage is poor and, due to high water levels, rooting 

depths are shallow. Fens provide secondary and tertiary spring, summer and fall foraging habitat for large 

mammals and furbearers (Minaskuat Inc. 2008f) and summer habitat for herpetiles (e.g., mink frog) (Minaskuat 

Inc. 2008g). Bird species that use the Fen ecotype as nesting and breeding habitat include Lincoln’s Sparrow, 

Wilson’s Warbler and Wilson’s Snipe (Minaskuat Inc. 2008h). 

Low Shrub Bogs are also wetlands located on deep peat material. They develop in depressions or on gentle 

slopes. Peat and the living sphagnum moss on top of it are able to retain large quantities of water, resulting in 

the development of a perched water table that receives most of its water and nutrients from rainfall or snow 

melt. 

The wet, acidic, low-nutrient conditions of peat are hostile to the growth of most plants and, as a result, the 

productivity of Low Shrub Bogs is low in relation to other wetland ecotypes. Bogs in the lower Churchill River 

valley are relatively uniform in species composition. Tree cover is sparse and consists of scattered black spruce 

and larch. Shrub cover is stunted and forms a low patchy cover composed of leather-leaf and bog laurel with 
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stunted black spruce and larch. The ground vegetation consists of a mixture of sphagnum mosses, and species 

adapted to wet environments such as sedges, bakeapple, cranberry and the round-leaf sundew. The Low Shrub 

Bog ecotype acts as a travel corridor for most large mammal species (Minaskuat Inc. 2008f). It is also used by 

herpetiles (such as leopard, mink and wood frogs) as spring and summer habitat (Minaskuat Inc. 2008g). Bird 

species that use this ecotype as nesting and breeding habitat include Greater Yellowlegs, Lincoln’s Sparrow, 

Alder Flycatcher and Northern Waterthrush (Minaskuat Inc. 2008h). 

Marshes are derived entirely from fluvial sources and are therefore only located along the banks of large rivers 

with soft sandy or silty soils. Marshes are most common near the mouth of the Churchill River, but are also 

found at the confluences of the major tributaries. Marsh soils can be coarse sands to fine silts. Water drainage is 

often poor and is less often moderately-well to imperfectly drained.  

The existing hydroelectric development at Churchill Falls may have altered the frequency and timing of Marsh 

disturbance events, which in turn may have changed from the historical species composition of this ecotype. The 

frequent flooding and the exposure to ice scour inhibits the establishment of woody shrubs and trees. When 

shrubs do occur, they are usually sparse and are most likely sweet gale and speckled alder. Ground vegetation 

cover, which is also sparse (ice scour is likely a controlling factor), consists largely of bulrushes, rushes, sedges 

and grasses. The Marsh ecotype provides summer foraging habitat for large game such as moose and black bear, 

as well as furbearers including beaver, muskrat and river otter (Minaskuat Inc. 2008f). This ecotype also provides 

year-round habitat for herpetiles such as leopard frogs (Minaskuat Inc. 2008g). Several species of birds use this 

ecotype as nesting and breeding habitat, including Lincoln’s Sparrow, Northern Waterthrush, Wilson’s Warbler, 

Swamp Sparrow and Yellow Warbler (Minaskuat Inc. 2008h). 

2.4.2.3 Dry Black Spruce and Lichen Habitat 

Dry Black Spruce and Lichen habitat is comprised of two ecotypes: the Black Spruce and Lichen Woodland 

ecotype (21.7 percent of the lower Churchill River valley) and the Black Spruce on Bedrock Outcroppings ecotype 

(0.7 percent).  

The Black Spruce and Lichen Woodland ecotype is common and is characterized by small patches of black spruce 

within a carpet of ground lichens. Shrub cover consists mainly of black spruce and Labrador tea. Regenerating 

black spruce is usually restricted to the patches of mature black spruce, while Labrador tea is widely distributed. 

Mosses typically occur beneath the black spruce patches. The amount of black spruce in this ecotype varies from 

open stands to areas of closed canopy. The Black Spruce and Lichen Woodland ecotype provides habitat for 

large game animals, as well as smaller mammals such as porcupine, snowshoe hare, red squirrel and wolf. These 

species use this ecotype as a travel corridor, for browsing and, for some species, as breeding habitat (Minaskuat 

Inc. 2008f). Several songbird species also use this ecotype as nesting and breeding habitat, most notably Boreal 

Chickadee, Yellow-rumped Warbler and Dark-eyed Junco (Minaskuat Inc. 2008h). 

The Black Spruce on Outcroppings ecotype occurs on thin soils on the crests of hills and ridges where exposed 

bedrock is present. These soils are infertile, dry and exposed. High winds dry the soil in summer and remove the 

protective snow cover during winter.  

This harsh environment restricts tree cover to small patches of black spruce growing in sheltered areas. Shrub 

cover is also sparse and is composed mainly of stunted black spruce, small patches of glandular birch and dwarf 

blueberry. The ground vegetation layer is composed of lichens with lesser amounts of low-lying species, such as 

black crowberry and red-stemmed feathermoss. The Black Spruce on Outcroppings ecotype is usually 

interspersed with the Black Spruce and Lichen Woodland ecotype. This provides only marginal habitat for most 
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mammals (Minaskuat Inc. 2008f), but may be used as nesting and breeding habitat for several songbird species, 

generally similar to those found in Black Spruce and Lichen Woodland (Minaskuat Inc. 2008h). 

2.4.2.4 Wet Black Spruce and Moss Habitat 

Wet Black Spruce and Moss Habitat is composed of two ecotypes: Black Spruce and Sphagnum Woodland (0.7 

percent of the lower Churchill River valley); and the most common habitat type in this area, Black Spruce and 

Feathermoss Forest (41.1 percent). 

The Black Spruce and Sphagnum Woodland ecotype is a transitional habitat located between coniferous forest 

and bogs or fens. This ecotype is often found around the margins of these wetlands in poorly drained 

depressions or on seepage slopes. The wet soils in these areas stunt the growth of the black spruce tree layer. As 

decomposition in these wet habitats is slow, the soils are often acidic, wet, dark and rich in organics with a 

surface of poorly decomposed sphagnum mosses. Mineral soil textures vary from fine silts to sand. Water is 

often at the ground surface. 

Sphagnum moss covers the ground, but there are patches of sedges and water tolerant plants such as leather-

leaf, Labrador tea, bakeapple, creeping snowberry and club mosses. Several species of songbirds use this 

ecotype as nesting and breeding habitat such as Dark-eyed Junco, Ruby-crowned Kinglet, Yellow-rumped 

Warbler, Boreal Chickadee, Swainson’s Thrush and Tennessee Warbler (Minaskuat Inc. 2008h). 

The common Black Spruce and Feathermoss Forest ecotype occurs in areas where the river deposited large 

amounts of sediment during the retreat of glaciers. This forested ecotype is nutrient-poor and well drained on 

level ground or slopes. The tree canopy is moderately dense and composed of black spruce. Labrador tea and 

velvet leaf blueberry are the typical shrub species, while the ground is covered by a robust layer of mosses. 

Bunchberry and creeping snowberry are also common. The bird community is similar to that in Black Spruce and 

Sphagnum woodland. 

2.4.2.5 White Spruce and Mixedwood Habitat 

The White Spruce and Mixedwood habitat is represented by the Fir-White Spruce Woodland ecotype (3.8 

percent of the lower Churchill River valley). This ecotype is restricted to the valleys of the lower Churchill River 

and its larger tributaries. Soils associated with this ecotype are variable, with textures ranging from silty clay to 

sand. Moisture levels are often enhanced because of seepage inputs, proximity to major rivers or by slowed 

internal drainage. 

This rich ecotype has a dense canopy dominated by white spruce, and often also includes large balsam fir or 

trembling aspen. Heart-leaved paper birch is also present in many stands, while younger balsam fir, speckled 

alder and squashberry comprise the shrub layer. Bunchberry, twinflower, wild lily-of-the-valley and naked 

bishop’s-cap are common in the thick moss layer. The Fir-White Spruce Woodland ecotype provides foraging or 

breeding habitat for several species of wildlife. The structural diversity is favoured by marten, and such habitat is 

heavily used by moose in winter. Typical breeding birds in this ecotype include Yellow-rumped Warbler, 

Tennessee Warbler and Magnolia Warbler (Minaskuat Inc. 2008h). 

2.4.2.6 Fir-Spruce Habitat 

Fir-Spruce habitat is comprised of the Spruce-Fir Feathermoss Forest ecotype (5.3 percent of the lower Churchill 

River valley). This ecotype is restricted to the valleys and most often associated with colluvial, fluvial, 

glaciofluvial and till deposits. It occurs on both level sites and on slopes. Soil textures are sandy loam to sand and 

drainage usually ranges from well to imperfect.  
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Tree cover is moderately dense and consists of a mixture of black spruce and balsam fir. The shrub layer is 

almost entirely advanced regeneration of the canopy tree species. The ground vegetation layer is a well-

developed moss carpet of red-stemmed feathermoss, knight’s plume moss and stair-step moss. Sphagnum moss 

is often mixed in with the three dominant mosses. Other common ground vegetation includes dwarf dogwood, 

creeping snowberry and mountain cranberry. Several species of birds use this ecotype as breeding habitat 

including Swainson’s Thrush, Ruby-crowned Kinglet, Tennessee Warbler, Black-throated Green Warbler and 

Yellow-rumped Warbler (Minaskuat Inc. 2008h). 

2.4.2.7 Mixedwood Habitat 

The Mixedwood Forest ecotype (3.7 percent of the lower Churchill River valley) represents one of the richer 

forested ecotype in the lower Churchill River watershed. It is located on hillsides, as well as the valley bottom in 

close proximity to the Churchill River and its tributaries. The sandy and sometimes silty soils associated with this 

ecotype are well developed and, depending on texture, can be well drained.  

The Mixedwood Forest ecotype has a dense tree canopy that is a mixture of heart-leaved paper birch, trembling 

aspen, balsam fir and black spruce. The shrub understorey is well developed with tall shrubs such as green alder 

and highbush cranberry and advanced regeneration of balsam fir and black spruce. Ground cover is usually a 

mixture of mosses and herbs such as bunchberry and twinflower. The Mixedwood Forest provides breeding 

habitat for many songbird species such as Swainson’s Thrush, Tennessee Warbler and Black-throated Green 

Warbler (Minaskuat Inc. 2008h). 

2.4.2.8 Hardwood Habitat 

The Hardwood habitat and ecotype is associated with colluvial, fluvial, glaciofluvial, glaciomarine and till 

deposits with moderately well drained conditions. Within the lower Churchill River watershed, this ecotype 

exists on level sites and slopes. The level sites are on low river terraces with rich soils. In upland areas, the 

Hardwood ecotype occurs as scattered stands on the slopes of large hills. This ecotype is uncommon over most 

of the lower Churchill River valley (covering only 1.7 percent), but is abundant on the hilly terrain north of Gull 

Island and some of the terraces along the shoreline between Gull Island and Muskrat Falls. 

A variety of tree species comprise the dense forest canopy associated with this ecotype. Primary species are 

heart-leaved paper birch, paper (white) birch, trembling aspen and balsam poplar, as well as lesser quantities of 

balsam fir, and white and black spruce. The species composition of this forest varies according to soil fertility 

and availability of water. Moist rich sites near the mouth of the Churchill River are dominated by balsam poplar. 

Dry sites are usually dominated by trembling aspen. Areas outside of the river valley are usually dominated by 

heart-leaved paper birch or paper birch. In most instances, there is a tall shrub layer under the tree canopy 

composed of green or speckled alder and squashberry. Advanced regeneration of balsam fir, black spruce and 

heart-leaved paper birch is also present in the shrub layer. The ground vegetation layer consists of forest forb 

species, the most abundant of which are dwarf dogwood, creeping snowberry, twinflower and northern 

starflower. Moss cover is found in small patches and consists mainly of red-stemmed feathermoss. Mammals 

such as snowshoe hare, red squirrel, red fox, marten and beaver may use this ecotype for foraging or breeding 

(Minaskuat Inc. 2008f). Several species of breeding birds scarce in other habitat types occur here regularly 

including Ruffed Grouse, Least Flycatcher, Red-eyed Vireo and Orange-crowned Warbler (Minaskuat Inc. 2008h). 

In Labrador, this ecotype is largely restricted to the lower Churchill River watershed and provides habitat for bird 

species that are at the northern limits of their distribution.  
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2.4.2.9 Other 

A number of ecotypes comprise the other habitat types. The Anthropogenic and Disturbed ecotype represents 

areas that have been modified by human activities. Examples include the existing transmission line, roads, 

cleared land and infrastructure. Its utility for mammals is as a travel corridor for such species as moose, caribou, 

wolf, porcupine and snowshoe hare. Birds that prefer edges and human infrastructure benefit by the creation of 

this ecotype. These species may include Rock Pigeon and American Crow. Note that burns less than 30 years of 

age were classified as an early age class of another ecotype. 

The Gravel Bar ecotype consists of unvegetated deposits of sand, silt and gravel adjacent to the shoreline along 

meanders in the river valley. Its utility is restricted to species that use the river environment such as the Canada 

Goose, Common Merganser, Spotted Sandpiper (LGL Limited 2008) and American toad (Minaskuat Inc. 2008g).  

The Unvegetated ecotype consists of areas that have been modified by natural processes such as erosion, land 

slide and slope failures. This ecotype is found along steep slopes in the valley, in close proximity to the river. Its 

utility as habitat is restricted to use as a travel corridor until it becomes revegetated over time.  

The Open Water ecotype includes areas that are covered by water year-round. This includes all lakes in the 

lower Churchill River watershed. The Open Water ecotype provides foraging habitat for species like Osprey 

(Minaskuat Inc. 2008e), Common Merganser (LGL Limited 2008), mink and otter (Minaskuat Inc. 2008f). 

The River ecotype includes the lower Churchill River and its tributaries. It provides foraging and breeding habitat 

for species like Harlequin Duck, beaver, mink, muskrat (Minaskuat Inc. 2008f) and Osprey (Minaskuat Inc. 

2008e). It may also provide habitat for some herpetiles in reaches of slow-moving current (Minaskuat Inc. 

2008g).  

2.4.2.10 Rare or Uncommon Plants 

While insular Newfoundland has the benefit of well documented flora that provides a basis for determining 

what is rare and where the species are distributed (Bouchard et al. 1991; Rouleau and Lamoureux 1992), this 

level of botanical knowledge has not been attained in Labrador. The Annotated Checklist of the Vascular Plants 

of Newfoundland and Labrador (Meades et al. 2000) provides general ranges for each species in Labrador. A two 

volume Labrador Plants Atlas was compiled and self-published by RT Day (1995, 1999), but includes only records 

from two herbaria (Memorial University and the National Herbarium in Ottawa known as CAN).  

A checklist of the vascular plants of Labrador started with the work of Meyer (1830) and Schlechtendal (1836); it 

was supplemented by others (Macoun 1891, 1896; Fernald and Sornborger 1899; Delabarre 1902; Fernald 1911; 

Abbe 1936, 1938; Gillett 1954). Macoun (1896) recognized the lower Churchill River watershed as a 

geographically distinct region during early surveys of the interior of the Labrador Peninsula. Other floristic 

studies since then include Wetmore (1923), Hustich and Pettersson (1944, 1945), Wenner (1947), Abbe (1955), 

Gillett (1963) and Rousseau (1968). Rouleau (1978) compiled a comprehensive checklist of the vascular flora of 

Newfoundland and Labrador that was revised by Meades et al. (2000). A modified version of this checklist, 

including only Labrador species, was prepared for use in this study.  

Other vegetation studies of the lower Churchill River watershed prior to 2006 include an ELC study (Beak 1978) 

and a review of two previously identified International Biological Program (IBP) Sites (Northland 1979). The Beak 

(1978) ELC study collected information on the dominant plant species within a number of vegetation community 

types within the lower Churchill River valley, while the Northland (1979) study collected vegetation and other 

environmental data on two previously identified IBP sites. According to the ITKC Report (Volume IB, 

Appendix IB-H): 
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…ITKC members believe that the strong medicines are found in river valleys while the less strong ones 
are found outside of these geographic areas, in highland and barren-ground places, for example. We 
heard repeatedly that “The valleys are the best places for medicines. Uapineu-mitshim (willow) and 
mashkuminanakashi (northern mountain ash) are the few medicines that are found outside the valleys, 
but they are not very strong” (P9.29.11.06). 
 (p. 65) 

Rare plant surveys in the lower Churchill River watershed (and nearby Goose River) occurred during July 2006 

and July 2007 as part of the environmental baseline program for the Project (Minaskuat Inc. 2008i). In total, 238 

survey plots were sampled in habitats with higher potential to harbour rare plants (e.g., wetlands, riparian 

zones, exposed slopes, nutrient rich lower slopes and floodplains). These plots were located within the Project 

reservoirs, interconnecting transmission line footprint, and areas not within the Project Footprint. This effort 

identified 299 plant species. Additionally, the rare plants study team established 103 wetland vegetation plots 

with approximately 146 plant species observed (Minaskuat Inc. 2008i). Vegetation surveys of 200 habitat plots 

during the ELC yielded 240 vascular species. Plots for the ELC study were throughout the lower Churchill River 

watershed. Plots were in a variety of areas of potential to harbour rare plants and in relation to varying degrees 

of accessibility, allowing a more even distribution of sample points (Minaskuat Inc. 2008i). 

None of the plant species listed under the SARA or under NLESA (Table 2-11) were found in these surveys 

(Minaskuat Inc. 2008i). Nine species were recorded for the first time in Labrador. 

Two plant species, wood sorrel and Canada yew are regionally uncommon, yet are common elsewhere in 

Canada (farther south). These plants are located predominantly within the river valley. Wood sorrel was 

previously reported from a location along the south shore of the Gull Lake area of the Churchill River 

(downstream from the proposed Gull Island dam site at 49°00' N; 61°23'25''). This site is a shoreline consisting of 

slumping and eroding sand and clay-gravel banks, scarified by ice. On the adjacent island, known locally as Oxalis 

Island (after the Latin name for this plant), much of the coniferous tree canopy was uprooted by spring ice and 

wind (Northland 1979). Wilton (1965) reports that wood sorrel occurs in small patches, usually in protected 

areas. This description is consistent with field observations in 2006 and 2007 (Minaskuat Inc. 2008i). Wood 

sorrel was found again on the previously reported site, as well as at three additional sites (farther west and 

upstream) of the proposed Gull Island dam site. At each site, wood sorrel occurred in colonies scattered 

throughout the understorey. 

The range of Canada yew is shown to extend north to central Labrador (Flora of North American (FNA) 1993), 

but no specimens have been located on which this distribution was determined. The author of the FNA 

treatment (Dr. M.H. Hils) does not recall seeing any Labrador material and reports that the range maps for 

Canada yew were prepared by J.W. Theiret, who is now deceased (S. Meades, pers. comm.). No specimens of 

Canada yew from Labrador were located in the Newfoundland herbaria, the Gray Herbarium at Harvard or the 

Université of Montreal Herbarium (the facilities most likely to have Labrador specimens).  

Canada yew is important to the Innu. Elders described its limited distribution in the river valley and importance 

as a medicine. 

Assiuashiku - Canada Yew, Taxus Canadensis Marsh, looks like fir boughs therefore it is mishtiku (tree) 
 (p. 33) 
“My mother found a medicine that looks like balsam fir boughs. They grow along the ground near the 
river and are called assiuashiku. We crushed the needles, mixed with fat, warmed it up, put on a cloth, 
and placed on the forehead. My daughter, Enen, was seven-eight months old at the time and was sick, 
so I gave her this medicine. The next morning she was okay. There’s a lot of this plant on an island just 
above Tshiashku-nipi [Gull Island] (P2.29.11.06).” (p. 67) 
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The circumboreal map of common yew suggests that Canada yew is not in Labrador (Hultén 1971). An eastern 

Quebec range suggest that it extends along the North Shore and only a short distance inland (Den Vituella 1996, 

Internet site). While this contradicts the FNA map, Hultén's map conforms exactly, with the exception of the 

Minaskuat Inc.(2008i) reports, with the verified range of Canada yew in eastern Quebec. According to N. Dignard 

(Quebec Ministère des Ressources naturelles), the distribution of Canada yew, based on the Quebec's ecological 

inventory observations, ends at 51°03' N (S. Meades, pers. comm.). Dignard states: 

According to the info that I gathered, Taxus canadensis reaches Matagami Lake (49º50'N) in western 

Québec, Mistassini Lake (51º03'N) in central Québec and lake Chevre (50º54'N) in eastern Québec. Its 

eastern limit in Québec is on the Petit Mecatina Island (50º32'29,4"N. 59º20'30,5"W.). 

The three sites located for Canada yew during the rare plant environmental baseline field studies are apparently 

the first verified reports of this species in Labrador. However, the Innu are aware of this plant and reported 

locations in the Churchill River valley (Innu Nation 2007).  

ITKC members appear to classify nutshimiu-natukun in terms of a hierarchy of strength in which some 
medicines are considered “stronger” than others, however, this matter was not systematically explored 
due to time limitations. Nonetheless, some differences in “strength” were mentioned by the 
participants. Assiuashiku (Canadian Yew, Taxus canadensis) is considered to be one of the strongest 
medicines, while uapineu-mitshim (willow) and mashkuminanakashi (northern mountain ash) are 
considered to be less strong. The idea of “strong” medicine is conveyed through the use of the 
inanimate intransitive verb shutshishimakan, meaning “it is strong, solid” (Drapeau, 1991). While ITKC 
members also referred to country medicine as “real” or “good” (in translation), I did not record the 
lexical items for these terms in Innu-aimun. 

 (p. 65) 

Of all the medicines mentioned, one was considered “rare” – assiuashiku (Canadian yew, Taxus 
canadensis), found on a small island on Mishta-shipu just above Tshiashku-nipi (Gull Island). Two ITKC 
members said that this island is called Assiuashiku-minishtiku (Canadian Yew Island), and this is where 
botanists found the plant in question while surveying the Mista-shipu valley as part of the 
environmental assessment. 

 (p. 65) 

Canada yew occurs in the fir-white spruce woodland, gravel bar, mixed wood and riparian thicket ecotypes. 

According to the ITKC Report (Volume IB, Appendix IB-H): 

ITKC members made special mention of a “rare” plant named assiuashiku (Canadian yew) which they 
had seen on a small island just upstream of Tshiashku-nipi (Gull Lake). 

 (p. 47) 

2.4.2.11 Baseline Mercury Levels 

As part of ELC field assessment, 70 soil samples were taken for chemical and physical analyses from 22 sites 

within the potential flood zone area (Minaskuat Inc. 2008b). Of 53 samples analysed from upland mineral soils, 

mercury levels ranged from less than 0.01 up to 0.04 mg/kg. Eleven samples from upland forest floor horizons 

ranged between 0.04 and 0.21 mg/kg. Six samples from wetland organic soils had values between 0.04 to 

0.10 mg/kg. Overall, mercury levels in these soils were on the low end of typical values reported for terrestrial 

sites in Canada (0.01 to  0.40 mg/kg) (CCME 1999a). These data support discussions on potential fish mercury 

levels in Section 2.3.7.3. 
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2.4.2.12 Other Potentially Toxic Elements 

Soil samples analyzed for mercury were also analyzed for other potentially toxic elements (Minaskuat 

Inc. 2008b). Detectable chromium concentrations ranged from 4 to 29 mg/kg (mineral soils), 3 to 13 mg/kg 

(forest floor horizons), and 3 to 10 mg/kg (organic soils). These values were all well below minimum Canadian 

soil quality guidelines for total chromium (64 mg/kg) (CCME 1999b).  

Lead concentrations ranged from 0.9 to 11 mg/kg (mineral soils), 2.9 to 22 mg/kg (forest floor horizons), and 1 

to 24 mg/kg (organic soils). Mean lead concentrations for these soils were 2.6 mg/kg, 11 mg/kg, and 6.4 mg/kg; 

all of which were below reported means for Canadian soils (12 to 25 mg/kg) (CCME 1999c). 

Several potentially toxic elements were undetectable in all 70 samples analyzed (arsenic, antimony, beryllium, 

and selenium). Cadmium, molybdenum, and silver were each only detectable in one of 70 samples analyzed. 

Other potentially toxic elements tested (barium, cobalt, copper, nickel, vanadium, uranium) were all below 

minimum Canadian soil quality guidelines (CCME 2007).  

2.4.3 George River Caribou 

The GR Herd ranges widely in Labrador and Quebec, and occurs periodically in the lower Churchill River 

watershed during winter. The GR Herd is subjected to extensive hunting by Aboriginal and other residents of 

Labrador, non-residents through licensed outfitters, and commercial hunting. The Herd is of great cultural value 

to the Inuit, Cree, Naskaupi and Innu (Théberge 2003; Loring 2008). The Innu refer to caribou as Atiku. Sport and 

commercial hunting, associated with the GR Herd is also of economic importance in the area. 

2.4.3.1 Primary Sources of Information 

Considerable research has been conducted on the GR Herd in both Labrador and Quebec (Institute of 

Environmental Monitoring and Research (IEMR) 2006). Because a large body of information exists for the GR 

Herd, additional field data were not collected for this assessment. Instead, existing reports and research were 

used to describe baseline conditions. The geographic scope of the ITK study did not permit exploration of 

knowledge regarding the GR Herd. 

2.4.3.2 Baseline Conditions for George River Caribou 

Population 

Recent estimates suggest the GR Herd numbers approximately 296,000 individuals (post-calving estimate) 

(Couturier et al. 2004). The population’s decline from an estimated peak of approximately 800,000 in the early 

1990s (Couturier et al. 1996; Russell et al. 1996) has been attributed to degradation of its summer range (Crête 

and Huot 1993; Messier et al. 1988). Productivity (calves/100 cows) has been highly variable in recent years and, 

since 1986, has predominantly been below the threshold required for stability of the herd (Couturier et al. 

2004).  

A recent analysis of gene flow patterns between migratory (e.g., GR Herd), montane (i.e., Torngat Mountains 

Caribou Herd in northern Labrador) and sedentary herds of northern Quebec and Labrador (e.g., RWM Herd, Lac 

Joseph Caribou Herd), indicated a weak but significant global genetic differentiation between these herds 

(Boulet et al. 2005). Thus, despite the distance between their ranges, there clearly is gene flow between the 

sedentary herds and migratory herds, such as the RWM and GR Herds. This movement was highlighted by 

Schaefer et al. (1999), who reported five of 36 VHF radio-collared females moving from the RWM Herd to the GR 

Herd (referred to as emigration). Boulet et al. (2005) has concluded that the migratory and sedentary herds of 
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northern Quebec and Labrador form a hierarchal metapopulation with higher gene flow between the migratory 

herds and lower gene flow between the sedentary herds. Given this, Boulet et al. (2005) suggests management 

planning at two scales: (1) a fine-scale level for the sedentary herds, which qualify as management units; and (2) 

a large-scale level to maintain gene flow between migratory herds and between migratory and sedentary herds. 

The caribou are not always in herds. They would gather together for the rut in September. After rut they 
would separate into small groups or individual males (P4.30.11.06). 
 (p. 56) 

The GR Herd is not listed by COSEWIC (Thomas and Gray 2002) or the provinces of Newfoundland and Labrador 

(NLDEC 2007) or Quebec. 

Habitat Association 

In 1987, the range of the GR Herd encompassed most of northern Quebec and Labrador, between 55° and 60°N 

from the Labrador Sea to Hudson Bay (Messier et al. 1988). This range includes tundra, forest-tundra and boreal 

forest habitat and comprises the Boreal and Taiga Shield ecozones. Current summer ranges are in northern 

Labrador and Quebec, whereas winter ranges can extend as far south as southern Labrador (Schmelzer and Otto 

2003; Couturier et al. 2004). The herd’s total winter range spans approximately 900,000 km2 throughout Quebec 

and Labrador (Figure 2-17; Schmelzer and Otto 2003). 

“Animals start to get fat again in June after green-up when they can eat the fresh growth” (P3, 
16.11.2006).  
 (p. 76) 
“In the spring, you expect some animals to be very thin which is related to them being cold during the 
winter. Male caribou are thin in early November after rut. 
 (p. 76) 

 
Figure 2-17 Winter Range of the George River Caribou Herd (1986 to 2000) 
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Use of the lower Churchill River valley by the GR Herd is limited to winter and occurrence is periodic, possibly 

depending on snow cover. In years with shallow snow cover, the majority of the GR Herd move south of the tree 

line, whereas during periods of deep snow cover, a large portion of the herd remain above the tree line 

(Bergerud and Luttich 2003). This movement pattern may be driven by predation risk. In heavy snow years, 

caribou may be more susceptible to predation by wolves and thus favour wind-swept tundra habitats where 

predation risk may be lower. During years with lower snow cover, risk of predation may be less and caribou will 

move into forested areas where lichens are more abundant (Bergerud and Luttich 2003). 

In the late 1980s, most of the GR Herd spent the winter in black spruce forests from Schefferville and Fermont to 

the James Bay area, with some animals in the southeastern part of the annual range extending into central 

Labrador (Couturier et al. 1990; Bergerud and Luttich 2003). Between 1984 and 1997, a large number of the GR 

Herd spent the winter in the northern and western portions of the RWM Herd annual range (Schaefer et al. 

1999). The herd’s annual range likely represents the southeastern boundary of the GR Herd winter range and 

covers only a relatively small fraction (approximately 7 percent).  

The winter range of the GR Herd has increased from 392,796 km2 during 1986 to 1989, to 811,138 km2 during 

1998 to 2000 (Schmelzer and Otto 2003). Winter ranges are typically unpredictable in migratory caribou and 

may show considerable shift over time (Schaefer et al. 2000), depending on forage availability (Schmelzer and 

Otto 2003). Animals tend not to graze in areas grazed during the previous winter, selecting alternate sites with 

more abundant lichen. This results in gradual shift of the winter range over time. Access to winter forage is 

important for the GR Herd because, with depleted summer ranges, winter foraging may allow caribou to 

recuperate physically from the effects of summer forage limitations (Schmelzer and Otto 2003). Thus, winter 

range is considered an important component of the habitat requirements of the GR Herd.  

Limiting Factors 

A primary factor regulating the GR Herd is condition of the summer ranges (Crête and Huot 1993; Messier et al. 

1988). The decline of the GR Herd in the 1980s and 1990s is attributed to poor foraging conditions on the 

summer range, which led to complete exhaustion of fat reserves of lactating females and a decrease in calf 

production and survival (Crête and Huot 1993). Summer foraging habitat for the GR Herd is considered spatially 

limited. In contrast to winter habitat, alternative summer range is not available for colonization following an 

increase in herd population size (Messier et al. 1988). Thus, increasing caribou numbers can lead to summer 

range deterioration, a decline in female body condition and decreased fecundity and calf survival (Crête and 

Huot 2003).  

Although its total range is expansive, deterioration of summer range and the subsequent decline of the herd 

suggest that availability of summer habitat is a limiting factor; therefore, loss of this habitat could have an 

adverse environmental effect. Similarly, because of the increased importance of winter habitat for caribou from 

the GR Herd (Schmelzer and Otto 2003), loss of extensive areas of winter range could also have an adverse 

environmental effect. 

Hunting and predation can also limit caribou populations. Messier et al. (1988) did not consider predation a 

limiting factor of the GR Herd, but acknowledged it could become so if the population declined. Messier et al. 

(1988) has also suggested that intensive hunting in the mid-1980s (5 to 7 percent harvest rate in 1984 to 1986), 

combined with low calf recruitment, depressed the growth rate of the herd.  

Until 1959, there were no licenses or hunting quotas in Labrador (Bergerud 1967). At the time of their 

introduction, the hunting season in northern Labrador varied from between September and December to the 
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end of April. Although there were no bag limits initially, by 1963 the limit was set at eight caribou per family with 

no limit for native subsistence hunters. In Quebec, sport hunting of the GR Herd was first permitted in 1964, 

with no bag limit (Couturier et al. 1990). In 1983, the quota was two caribou per hunter, after which caribou 

sport harvest increased by 40 percent until 1987.  

Banfield and Tener (1958) estimated that 432 caribou were killed by local subsistence hunters between 1953 

and 1956 in northern Quebec and Labrador. At this time, the GR Herd was believed to have numbered 4,700 

individuals. Bergerud (1967) reported that approximately 1,529 caribou were harvested from the GR Herd in 

1958, and suggested this represented approximately 15,000 individuals if the 10 percent harvest level of the 

population continued at that time. Between the mid-1980s and mid-1990s, the number of caribou killed by 

humans (approximately 9,000 animals) accounted for less than 4 percent of the total GR population (Messier et 

al. 1988).  

Hunting in the GR Caribou management zone of Labrador is currently permitted between August 10 and April 30 

(NLDEC 2007). In Quebec, the hunting season in the George River area typically occurs between August and 

October and February to April, with a bag limit of two caribou per zone (MRNF 2008, Internet site). Across all the 

zones and seasons, Quebec residents may harvest eight caribou (two in fall and six in winter) and non-residents 

may harvest six caribou (two in fall and four in winter). In 2001, around 15,000 caribou hunting licenses were 

sold for northern Quebec (FAPAQ 2003, Internet site). There are no quotas imposed on aboriginal hunters from 

Labrador or Quebec. Accurate estimates of current harvests of the GR Herd are not available but cultural, 

recreational, sport and commercial harvesting continues. 

2.4.4 Red Wine Mountains Caribou Herd (Species of Concern) 

Sedentary herds of caribou in Labrador are often described as Boreal populations of woodland caribou. These 

herds were more abundant in the 1960s before increased access (Bergerud et al. 2008). Since then, these herds 

have declined, primarily from hunting availing of increased transportation networks and the snowmobile. In 

2001, these herds were listed as Threatened under Schedule 1 of SARA, which prohibits the killing, harming, 

harassing, capturing or taking of such species and the destruction of their critical habitats or residences. The 

RWM Herd has also been designated as Threatened under NLESA (Newfoundland and Labrador Assembly 2008, 

Internet site). This designation also prohibits disturbance and killing of caribou from the RWM Herd.  

In response to these designations, the Labrador Woodland Caribou Recovery Team was formed (including 

representation from Nalcor Energy) and prepared a Recovery Strategy for Woodland Caribou (Boreal population) 

in Labrador to address protection and recovery of sedentary (i.e., non-migratory) caribou in the Province 

(Schmelzer et al. 2004). The Recovery Strategy indicates that the recovery of the RWM Herd and other herds in 

Labrador will require the development of an education and stewardship program to nurture local support for 

caribou, identification and protection of critical habitat, continued population monitoring with focus on 

recruitment and mortality rates and causes of mortality and, if necessary, implementation of intensive 

management and protection programs (Schmelzer et al. 2004). Identification of critical and recovery habitat is 

an important component of recovery of the RWM Herd, and is required under provincial and federal legislation. 

Steps to identify critical (i.e., necessary for survival) and recovery (i.e., required for self-sustaining population) 

habitat are outlined in the provincial recovery strategy (Schmelzer et al. 2004), but to date no formal 

designation of these habitats have been made. The detailed actions necessary to implement the recovery 

strategy have not been released as of December 15, 2008. 
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2.4.4.1 Primary Sources of Information 

Because data exist for movements of caribou from the RWM Herd over the last three decades, additional field 

data were not collected. Instead, existing reports and research were used to describe baseline conditions. In 

addition, several analyses were conducted using available telemetry data to address data gaps, where 

considered necessary. These analyses focused on the RWM Herd because of its probable greater sensitivity to 

human activities due to its sedentary nature, restricted range and small population size.  

Extensive information exists on caribou and specifically the RWM Herd within the lower Churchill River 

watershed, including decades of telemetry (VHF and satellite) data collected by the Fish and Wildlife Division of 

NLDEC, Department of National Defence (DND), IEMR and the Government of Quebec, and aerial surveys 

beginning in the1960s (Bergerud 1963; Folinsbee1974a; Folinsbee 1979; Pilgrim 1981; Brown 1986; Brown and 

Theberge 1990; Veitch 1990; Veitch et al. 1993; Chubbs and Schaefer 1997; Schaefer et al. 1999; Chubbs et al. 

2001; Schmelzer et al. 2004). The Project provided financial support for this program in 2007. 

Beginning in 1986, researchers examined the environmental effects of military flight training from the Canadian 

Forces Base at 5 Wing Goose Bay (5 Wing) on the behaviour, activity, movements and site fidelity of the RWM 

Herd as well as survival of calves (Harrington and Veitch 1991, 1992; Jung and Jones 2000). These studies were 

supported by a large telemetry data set on the RWM Herd. To date, approximately 10,422 telemetry locations 

are available on the RWM Herd from 1982 to 2007. Research is ongoing and includes population monitoring, as 

well as an assessment of noise disturbance using noise monitoring collars (IEMR 2006).  

As indicated above, considerable research has been carried out on the RWM Herd over the last 20 years. 

Although this information is extensive, data gaps have been identified. Specifically, little information is available 

on habitat use and movement patterns of caribou in the lower Churchill River watershed. As discussed in more 

detail below, the Labrador Woodland Caribou Recovery Strategy identified loss of habitat and disruption of 

movements as two potential threats posed by industrial developments on caribou herds in Labrador, including 

the RWM Herd (Schmelzer et al. 2004). Identification of high value caribou habitat was also listed as a 

knowledge gap in the Labrador Woodland Caribou Recovery Strategy, and identification of this habitat was 

considered important for identifying areas of high risk and possible threats on the herds (Schmelzer et al. 2004). 

To address these data gaps two analytical studies were conducted in support of this assessment: a Resource 

Selection Function (RSF) analysis to determine habitat selection and availability of high quality habitat; and a 

Least-Cost Pathway (LCP) analysis to determine possible movement corridors across the lower Churchill River. A 

detailed description of the methods and assumptions used for the RSF and LCP analysis are presented in an 

environmental baseline report (Minaskuat Inc. 2009a) and summarized below. 

2.4.4.2 Baseline Conditions for Red Wine Mountains Caribou 

Population 

The earliest studies of the RWM Herd focused on distribution and abundance. Bergerud (1963) first reported the 

existence of the herd during the winter of 1958 in the Red Wine Mountains. Based on tracks and observations at 

eight locations, Bergerud et al. (2008) estimated this Herd at 880. Between 1968 and 1989, estimates of herd 

size varied from less than 100 to 900, with most surveys reporting between 600 to 800 animals, at a density of 

0.03 caribou/km2 (Folinsbee 1974a, 1979; Pilgrim 1981; Brown et al. 1986; Brown and Theberge 1990; Veitch 

1990; Veitch et al. 1993). During the 1980s, the herd was considered stable (Schaefer et al. 1999); however, by 

1997, the RWM Herd had declined dramatically to 151 animals (Schaefer et al. 1999), and to about 87 in 2003 

(Schmelzer et al. 2004).  
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Population trends of caribou are dependent on adult and calf survival rates. Populations are considered stable 

when recruitment (i.e., addition of one year old calves to the population) and annual adult female mortality are 

approximately equal, at about 10 to 16 percent (Thomas and Gray 2002). Recruitment rates (percent calves to 

adult females) for the RWM Herd has varied from a low of 8.9 percent during 1993 to 1997 to a high of 26.9 

percent in 2003. Low recruitment during 1993 to 1997 coincided with increasing moose densities in Labrador 

and ingress of the GR Herd into the RWM Herd range, which may have led to increased densities of wolves and 

predation on caribou (Schaefer et al. 1999). Recent recruitment values are consistent with a stable population, 

suggesting that recovery of the Herd may be possible, although adult female mortality rates are a concern 

(Schmelzer et al. 2004).  

There are limited data on survival of adult female caribou within the RWM Herd. In a comparison of radio-

collared females from 1981 to 1988 and 1993 to 1997, Schaefer et al. (1999) found that the survival rate 

dropped from 0.801 to 0.701. This study also indicated that population growth was near zero during the 1980s 

and declined rapidly during the 1990s. Currently, mortality of adult female caribou from sedentary herds in 

Labrador is high and may be increasing as a result of predation, poaching and other factors, suggesting that 

recovery of these herds is far from certain even with stable recruitment (Schmelzer et al. 2004). Continued high 

adult female mortality severely limits the potential of these herds to recover and contributes to their present 

decline (Schmelzer et al. 2004). 

Habitat Association 

The herd’s initial range was a 26,000 km2 area, centred on the Red Wine Mountains in central Labrador (Brown 

and Theberge 1985) and included several major river valleys, string bogs, upland boreal plateau and numerous 

water bodies. The range historically extended from the Kanairiktok River in the north to Grand Lake in the east, 

the Smallwood Reservoir in the west and to about 40 km south of the Churchill River (Brown 1986). Before the 

1990s, the RWM Herd typically used the forest-wetland matrix of the plateau for most of the year, shifting in 

late winter to tundra habitat, and then dispersing back onto the plateau in May in a southeasterly direction, for 

the pre-calving dispersal period (Brown 1986; Bergman et al. 2000). Brown (1986) and Schaefer et al. (2000) 

found that females in the RWM Herd showed fairly strong fidelity to calving sites. After calving in the first two 

weeks of June, the female caribou and their calves remain widely dispersed until the rut (Brown 1986), which 

usually occurs on wetlands in the southeastern part of the range (Brown 1986) in October. 

Few studies have specifically examined habitat use by the RWM Herd. Habitat preferences vary by season. 

During spring and summer caribou select wetland-forest habitat, but move into wetland-dominated areas for 

the rut (Brown 1986).  

Atiku (caribou) is able to see its reflection in the water. “Caribou do this and it gives them information 
about the state of their antlers. The image they see is like a photo of themselves. It’s a 
story/information about their antlers. [Depending on what they see], they may eat ushkuai-pishim (tree 
fungi) to harden their antlers, after they have scraped the velvet off them. This is when they are getting 
ready to rut in October” (P3.24.1.07). 

 (p. 55) 

During winters with particularly extreme snow depths, caribou may move into the tundra and select for eskers 

and rocky outcrops where forage is more readily available. The Innu describe these movements in terms of 

habitat association and location. 

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT PAGE 2-87 

 

Ushakatiku – ‘where there is always caribou’. ITKC members said that the best places for ushaktatiku are 
where there are moss and lichen, and some ushakatiku have reputations for being fairly predictable 
places to find caribou. “When caribou find a lot of moss on the hills, that’s where they like to eat. So 
anywhere they go, they remember the hills where they ate previously. When Innu remember finding 
caribou in a particular spot, they return there again to look for the caribou”. Although ITKC members or 
their relatives had killed caribou close to Mishta-shipu in the past, and one member had tracked 
Penipuapishku (Red Wine Mountains) caribou as far as Uinukupau (Winokapau Lake), no ushakatiku 
were identified on the floor of the valley. Excluding the higher elevation regions north and south of the 
river, kills sites for caribou were identified close to the southern shore of Mishta-shipu about 3.5 km 
downstream of Ushkan-shipiss, on the south side of Mishta-shipu across from the mouth of Etuat-shipis, 
and in a marsh between Manatueu-shipu (Traverspine River) and Atshakash-shipiss, just upstream of 
the junction between the two rivers (P7.20.11.06). 

 (pp. 45-46) 

Use of the range by the RWM Herd has changed since the 1980s, with an apparent shift away from the northern 

part of the range and abandonment of the Red Wine Mountains (Schaefer et al. 2001; Schmelzer et al. 2004). 

Schaefer et al. (2001) showed higher adult female mortality rates and lower calving activity among caribou from 

the northern and western portions of the herd’s range during the 1990s than 1980s, possibly because of 

increased wolf predation during the periodic overlap of the GR Herd. Furthermore, members of the herd are 

now routinely observed south of the Churchill River, whereas before 1999 this was an unusual occurrence 

(Schmelzer et al. 2004). Bergerud et al. (2008) advocate caution regarding this apparent shift; however, as the 

assumption is based on radio tracking collared caribou that were captured in different seasons and locations. 

Regardless, the core area used by caribou from this herd has remained unchanged since 1993 (Schmelzer et. al. 

2004). 

Forest-dwelling caribou are lichen specialists and feed primarily on lichens of the genus Cladina, Cladaria and 

Usnea (Bergerud 1972; Fuller and Keith 1981). Lichens are available year-round, although they are particularly 

important during winter. Caribou are apparently efficient at locating forage from all snow depths, although this 

is problematic in deep snow. Many caribou prefer to move into areas with lower snow depth and more 

accessible terrestrial lichen (e.g., Brown and Theberge 1990; Bergerud and Luttich 2003). 

Caribou also eat shrub and herbaceous vegetation to a lesser degree such as sedges, grasses, forbs and leaves of 

shrubs, particularly willow (Manseau et al. 1996; Thomas and Gray 2002). 

Atiku (caribou) eat uapitsheushkamiku (caribou lichen). It grows on top of hills, and sometimes on 
marshes, for example, small islands in the marshes. Massekushkamiku (sphagnum moss, generic) is a 
type of moss in the marshes, but caribou doesn’t eat it (P6.26.1.07). 

Atiku (caribou) eat ushkuai-pishum (tree fungi, probably Fomes spp.) after they scrape their antlers off 
(velvet). Eating the “mushrooms” hardens their antlers in readiness for rut. It also eats the mushrooms 
on the ground; the soft ones (P3.28.11.06). 

Atiku (caribou) and mush (moose) eat matapek, a type of water plant that grows in marshes(P4.7.2.07). 

 (p. 62) 

Limiting Factors 

There are a number of limiting factors and potential threats identified for the RWM Herd. The primary factors 

implicated in the decline of the RWM Herd are predation, emigration to the GR Herd and poaching (Schaefer et 

al. 1999, 2001; Schmelzer et al. 2004).  
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Predation is considered a primary limiting factor. Low recruitment and adult female survival during the herd’s 

decline in the 1990s has been attributed to increased predation (Schaefer et al. 1999; Bergerud et al. 2008). 

Wolves are the main predators of young and adult caribou, and black bears are likely a major predator of 

caribou calves (Schaefer et al. 1999). Brown (1986) and Schaeffer et al. (1999) found that wolves accounted for 

75 percent of the mortality among radio-collared caribou from the RWM Herd.  The following observations have 

been made regarding predation by members of the ITKC. 

“The other intelligent animals who make things, who do things to support themselves, are those who 
run around in the winter, for example, maikan (wolf). and matsheshu (fox).  Maikan thinks like a hunter. 
When wolves see a caribou, one of them intercepts the caribou while the others wait. They do what 
Innu hunters do. One time I saw six wolves, and caribou in the marshes. The caribou were sitting in the 
marshes. They have their own paths, and if you chase them, they will follow these paths. The wolves 
must have seen the caribou feeding. Two of them waited on the paths used by the caribou. Two other 
wolves circled around the caribou and then chased them towards the ambush. This is what Innu hunters 
would do. This is nâtâmūkâtshěu – walking around the caribou in order to chase them into an ambush. 
Kâitâmūkâtshet is the name of the one who walks around to circle the caribou. Ashuapameu 
(kâishuâpet) is the name of the one who lies in ambush. The wolf makes the caribou head in “this 
direction” - miam tətâmūkaku – caribou are heading where you want them to go.  Wolves can only kill 
one caribou at a time using this method. As soon as they finish, they find another caribou and set up the 
same ambush. It’s the same with Innu. All hunters don’t kill a lot at one time” (P3, P6.12.2.07). “This 
method always works when it’s deep snow. In summer, however, caribou can run in any direction, so 
you must figure out which way they are likely to run” (P3, P6.12.2.07). 

 (p. 57) 

 Predation rates may be associated with the presence of moose and GR Caribou in the RWM Herd range (Chubbs 

and Schaefer 1997; Schaefer et al. 1999, 2001; Schmelzer et al. 2004; Bergerud et al. 2008). The decline of the 

RWM Herd in the 1990s coincided with an increase in moose densities in Labrador and frequent incursions of 

the GR Herd into the RWM Herd range, both of which may have caused an increase in wolf density and 

subsequent predation on the RWM Herd.  The ITKC speaks to the general issue of caribou health and suggests 

potential changes in the environment, which is a limiting factor. 

“Other animals were very intelligent/wild in the past. The other older hunters say this as well. For 
example, the caribou would go a long way when they sensed danger. But they are not as 
intelligent/wild as they used to be. The caribou sit on the road, and don’t care about the noise. In the 
past, when they heard noise, they would take off” (P3.12.2.07). 

 (p. 55) 

“You cannot tell if a caribou is healthy by the way it walks. You have to kill it to find out. Once, when 
hunting near Schefferville with Puniss, we killed a caribou. When we opened it up, it had something like 
black dirt on the surface of the lung. We had never seen that before” (P1.16.11.2006). 

 (p. 81) 

In recent years, high levels of poaching have reduced adult survival. During 2003, poaching accounted for the 

loss of at least 14 animals, or 15 percent of the herd (Schmelzer et al. 2004). At this rate, poaching could limit 

recovery of this herd (Schmelzer et al. 2004) and other woodland herds in Labrador. Increased access to the area 

such as the development of Churchill Falls and the availability of snowmobiles have contributed to this increased 

hunting pressure (Bergerud et al. 2008). 
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I worked for an outfitter in 1992 who said the Americans had an outfitter operation there at Atikonak 
River. They hunted caribou and fished. The caribou declined after they started to hunt the caribou there. 
There are lots of old caribou paths all over the marshes there. There used to be a herd there. I guided 
for two years there at Riverkeep Lodge. It used to be a big herd. Libby Camps is using the old caribou 
hunting camp as a fishing lodge. It had been built by the Americans in the 1950s. An old White guy said 
that a lot of caribou had been killed by people at this camp and this precipitated the decline in the herd 
(P6.30.11.06). 

 (pp. 77-78) 

When I was last at Kamashkatkutinau-nipi with P1 in the late 1970s I observed no change in the land 
there. Nothing had been disturbed and there were no White people there. The fish were healthy, the 
kukamess (lake trout) were fat and there was lots of caribou (P4.16.11.2006). 

 (p. 78) 

Emigration to the GR Herd maybe also a contributor to loss of radio-collared females during the RWM 

population decline (Schaefer et al. 1999) although Bergerud et al. (2008) argue that there is no evidence this 

departure is permanent. Between 1993 and 1997, five of 36 collared adult female caribou moved over 200 km 

beyond the range of the RWM Herd and joined the GR Herd (Schaefer et al. 1999). Although one of these 

females rejoined the RWM Herd after six months, the other four died before the following calving season. This 

high mortality may be related to stresses of using unfamiliar habitat, predation associated with the larger GR 

Herd and incidental hunting mortalities. Bergerud et al. (2008) suggest that Caribou from the sedentary RWM 

Herd are maladapted for the constant inability of the GR Herd and its range.  To demonstrate that animals 

permanently emigrate, these caribou would have to be associated with different calving areas. 

In addition, the RWM Herd’s small size, as well as habitat loss within its range, may pose potential future threats 

to its recovery (Schmelzer et al. 2004). Small populations face greatly increased risks of extinction. In the case of 

the RWM Herd, stochastic events such as a major forest fire or severe or unusual weather events (e.g., deep 

snow or icing over of lichen feeding areas) could reduce herd size below the minimum viable population size, 

thus precipitating a population collapse. The minimum viable population size for the RWM Herd is not known 

and has been identified as a knowledge gap in the Labrador Woodland Caribou Recovery Strategy (Schmelzer et 

al. 2004).  

Increasing industrial development, commercial forestry and road development in the RWM Herd range is not a 

current concern, but is considered a potential future threat (Schmelzer et al. 2004). Development may result in 

direct and permanent habitat loss, indirect habitat loss through displacement of animals from high quality 

habitat, alteration of movement patterns and dispersion of individuals between herds (thus affecting 

metapopulation dynamics; Boulet et al. 2005) and direct mortality (e.g., poaching, collisions with vehicles).  

With this in mind, the Labrador Woodland Caribou Recovery Strategy identified the need to quantify high value 

caribou habitat so that high risk areas can be identified, and potential environmental effects or threats 

determined (Schmelzer et al. 2004). Habitat loss and change play a role in woodland caribou population declines 

by influencing changes in caribou distribution across the landscape and predator-prey dynamics. Thus, to 

facilitate recovery planning and identification of effects from industrial developments, it is important to 

determine habitat availability for woodland caribou and compare this to known thresholds of habitat loss that 

may result in population declines. Several habitat thresholds have been presented in the literature. Sorensen et 

al. (2008) reported declines in woodland caribou populations in Alberta when greater than 61 percent of a 

herd’s range fell within 250 m of development. Vors et al. (2007) concluded that woodland Caribou in Ontario 

were absent from areas within 13 km of cutovers regardless of cutover age, and were absent from areas within 

50 km of cutovers greater than 20 years old. This study identified a two-decade time lag between habitat 
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disturbance by forestry and caribou extirpation, possibly reflecting the length of time required for moose and 

wolves to colonize disturbed areas. The implications of this for forestry activities and woodland caribou in 

Labrador are not known.  

2.4.4.3 Caribou Habitat Modelling 

As indicated above, habitat loss can have a substantial effect on caribou populations. Therefore, it is important 

to quantify existing habitat availability within the RWM Herd’s range.  

Several tools are available to model habitat selection or availability for wildlife. For the RWM Herd, an RSF 

analysis was used to evaluate habitat selection within the lower Churchill River watershed. An RSF analysis was 

selected over other types of modelling methods (e.g., Habitat Suitability Index modelling) because of the 

availability of satellite and VHF telemetry points for female caribou from the RWM Herd, which allowed for a 

rigorous quantification of habitat selection. 

Habitat Selection 

An RSF analysis assumes that animals select habitat features in a manner that suggests preference (i.e., 

disproportionately to their availability and in a non-random fashion) (Manly et al. 1993)). This approach 

determines the probability of this non-random selection, where all habitats are equally available (Manly et al. 

1993). Selected (or used) areas can be represented by telemetry locations, and available areas are represented 

by a set of randomly generated locations within an animal’s home range. Resource selection by female caribou 

was modelled (using generalized linear models with generalized estimating equations). Details of the RSF 

analysis are presented in Minaskuat Inc. (2009a). RWM Caribou telemetry locations were analyzed for three 

seasons: calving (May 28 to July 1), post-calving (July 2 to September 20) and winter (December 12 to April 1) (R. 

Jeffery, pers. comm.).  

The RSF analysis is dependent on having a habitat map that delineates habitat types that are meaningful for 

interpreting caribou habitat preferences. Two data sets were available to generate the habitat map for the 

Assessment Area, the Natural Resources Canada (NRCAN) EOSD of Forests classification and the provincial 

Forest Inventory (FI) for Labrador. Each of these data sets were considered before selecting a final map layer, as 

discussed in the accompanying baseline report (Minaskuat Inc. 2009a). For this analysis, habitat selection by 

telemetered female caribou from the RWM Herd was evaluated using the FI for Labrador (current to 2000) 

rather than the EOSD dataset. The EOSD was not used (for the RSF analysis) because of limitations in classifying 

meaningful habitats features (e.g., lichen abundance, shrub layer height) for Caribou, as well as low accuracy of 

the classification, both of which could have resulted in erroneous or inconclusive results.  

Although the FI is better suited for defining habitat categories for this analysis, it only covers approximately 30 

percent of the RWM Herd range (Figure 2-18). To supplement the understanding of this habitat, detailed 

information on important habitat features for caribou were obtained from the Project Area ELC (Minaskuat Inc. 

2008b) completed for this assessment. The area encompassed by the Project Area ELC represents less than 3 

percent of the RWM Herd range, but does provide insight regarding the lower Churchill River valley.  
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Figure 2-18 Forest Inventory Study Area Relative to the Red Wine Mountains Caribou Herd Range 

The FI dataset of 89 different vegetation classes was re-classified into 13 habitat types to assess woodland 

caribou habitat preferences, including forested stands greater than 40 years old, bogs and disturbed areas (e.g., 

fires and cut blocks) (Table 2-14). Stands greater than 40 years were selected based on known growth rates of 

terrestrial lichens in Labrador. Cover of Cladonia lichens, a primary food source for caribou, particularly during 

winter (Thomas et al. 1996), begins to peak in Labrador 40 years after disturbance (Foster 1985). The cut-block 

and fire layer was obtained from the Province and was merged with the FI. The road layer was obtained from 

the National Topographic Databases and was also merged with the FI and re-classified into a linear features 

category.  

Table 2-14 Forest Inventory Habitat Types used in the Resource Selection Function Analyses 

Forest Inventory Habitat 
Type 

Habitat Description 

Coniferous-Dominated 
Forest 

Coniferous (white spruce, pine and/or balsam fir) dominated upland forest; typically moderate to dense 
canopy cover; age >40 years; typically low lichen cover

A
 

Deciduous- Dominated 
Forest 

Deciduous (aspen or birch) dominated upland forest habitat; typically dense canopy cover; age >40 years; 
little or no lichen cover

A
 

Black Spruce-Dominated 
Forest 

Black spruce dominated upland forest habitat; typically dense canopy cover; age >40 years; typically low 
lichen cover (high feathermoss cover)

A
 

Black Spruce (Softwood) 
Scrub 

Stunted black spruce (non-merchantable); sparse or open canopy cover; typically high lichen ground 
cover

A
; also includes young black spruce and balsam fir  

Young Forest/ Hardwood 
Scrub 

Includes all young forest habitats as well as deciduous dominated shrublands (excluding fires and cut 
blocks); age ≤40 years; typically low lichen cover

A
 

Bog Lowland peatlands with little tree cover (scattered balsam fir, larch, birch and/or black spruce); low lichen 
cover

A
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Table 2-14 Forest Inventory Habitat Types used in the Resource Selection Function Analyses (cont.) 

Forest Inventory Habitat 
Type 

Habitat Description 

Treed Bog Lowland black spruce dominated peatlands; typically open canopy cover; typically low to moderate lichen 
cover

A
 

Barren Unvegetated land dominated by rock, soil and/or sand; no lichen cover
A
 

Cultural Anthropogenic disturbance (cleared land, agriculture, residential) 

Linear features Roads, highways, transmission lines 

Water Water 

Cutovers Logging disturbance; age ≤20 years 

Natural disturbance Areas disturbed by fire, insect outbreaks, wind storms and disease; age ≤30 years 

A
 Lichen cover based on Project Area ELC data 

Based on the FI data, most of the FI study area is dominated by black spruce forest (48.7 percent), softwood 

scrub (23.3 percent; mainly black spruce and balsam fir) and water (11.2 percent) (Table 2-15). A small portion 

of the FI is covered with cutovers (0.9 percent) and linear features (less than 0.1 percent), suggesting a low 

amount of existing disturbance. Burns made up approximately 1.2 percent of the FI and were categorized as an 

early age class of one of the other FI habitat types. 

Table 2-15 Habitat Types within the Forest Inventory Area and Lower Churchill River Watershed 

Forest Inventory Habitat Type 
Forest Inventory Area 

Corresponding Wildlife Habitat Types in the Lower 
Churchill River Watershed 

km
2 

Percentage Habitat Type km
2 

Percentage 

Coniferous-Dominated Forest  665.4  3.3 Fir/Spruce ND ND 

Black Spruce-Dominated Forest  9,871.0  48.7 Dry Spruce   10,764  42.7 

Black Spruce (Softwood) Scrub  4,727.6  23.3 Wet Spruce  4,054  16.8 

Deciduous Dominated Forest  210.9  1.0 Hardwood
B
  109  0.44 

Young Forest/Hardwood Scrub  370.3  1.8 

Bog  1,304.9  6.4 Wetlands
A
  578  2.3 

Treed Bog  156.0  0.8 

Barren  215.2  1.1 Barrens  563  2.2 

Cultural  26.2  0.1 Anthropogenic ND ND 

Linear Features  4.0  <0.1 Anthropogenic ND ND 

Water  2,268.7  11.2 Water  2,317  9.2 

Cut-overs  182.9  0.9 Anthropogenic ND ND 

Natural Disturbance  246.4  1.2 Burns
C
 ND  24.5 

Total  20,248.6  Total  25,214
C
  

Notes: 
A 

Wetlands are not distinguished between treed and shrub types 
B 

EOSD does not distinguish different hardwood types 
C 

EOSD data suggested 6,137 km
2
 were burns however many of these locations were treated as early age class of another habitat type 

by study team. Due to scale and quality of data, total of habitat types in EOSD is approximate 

ND = Not Discernable
 

The results of the RSF analysis indicate that during winter, female caribou select black spruce (softwood) scrub 

habitat (p<0.0001) and do not select disturbances (including fires, cut-blocks, cultural and linear features) 

(p<0.0002). Similarly, during the calving season, female caribou select black spruce (softwood) scrub habitats 
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(p<0.0001) as well as bogs (p<0.001), and do not select hardwood and young stands (p<0.05). During post-

calving, female caribou show weak selection for black spruce (softwood) scrub habitats and was not conclusive 

(p<0.06).  

These results are consistent with other studies of woodland caribou habitat associations across Canada. 

Softwood scrub stands in Labrador are dominated by black spruce and high terrestrial lichen densities, and 

woodland caribou in boreal forest tend to inhabit mature lichen-rich stands such as these (Hristienko 1985; 

Lander 2006, O’Brien et al. 2006). Furthermore, in northern Alberta, woodland caribou are strongly associated 

with peatland habitats, especially bogs and fens (Fuller and Keith 1981; Bradshaw et al. 1995; Stuart-Smith et al. 

1997; Anderson 1999; Schneider et al. 2000). Like the softwood scrub stands of Labrador, these habitats may be 

dominated by black spruce and tamarack, with high densities of terrestrial lichen (Anderson 1999). In the 

Northwest Territories, woodland caribou are also strongly associated with black spruce and lichen, both in 

upland and lowland habitats (Gunn et al. 2004).  

Lack of selection for bogs in winter is indicative of deep snow conditions in this relatively open habitat, as well as 

low lichen cover (Table 2-16). Brown and Théberge (1990) reported that caribou typically do not go in areas with 

extreme snow depths (greater than 125 cm) and move into tundra habitat or other areas with shallower snow. 

Lack of selection of bogs in winter may reflect the tendency for caribou to use areas with shallower snow to 

facilitate access to terrestrial lichen. However, because softwood scrub habitats, which were selected by RWM 

Caribou, are also relatively open and presumably have similar snow depths as bog habitats, lack of selection of 

bogs during winter may be related primarily to low lichen cover. Softwood scrub habitat, in contrast to bogs, 

supports a high cover of lichens (Table 2-16). 

Table 2-16 Habitat Types Important for the Red Wine Mountains Caribou Herd in the Lower Churchill 

River Watershed 

Forest Inventory 
Habitat Type 

Lower Churchill River Valley ELC 
Ecotypes 

A
 

Lichen 
Cover

B
 

Predator 
Abundance 

Habitat Ranking 

Calving or Post-
Calving 

Winter 

Coniferous-Dominated 
Forest 

FW – Age classes
C
 2 and 3 

SF – Age classes 2 and 3 

Low Moderate to 
high 

Tertiary Tertiary 

Deciduous-Dominated 
Forest 

HA – Age classes 2 and 3 Very low High Tertiary Tertiary 

Black Spruce-
Dominated Forest 

BF – Age classes 2 and 3 Low Low Primary Secondary 

Black Spruce 
(Softwood) Scrub 

BL – Age classes 2 and 3 High Low Primary Primary 

Young Forest/ 
Hardwood Scrub 

All forested ecotypes with age class 1 Very low High Tertiary Tertiary 

Bog FE, LB, WL, MA Low Low Primary Secondary 

Treed Bog BS – Age classes 2 and 3 Low Low Primary Secondary 

Barren UV None Low Tertiary Tertiary 

Cultural AN None Low Tertiary Tertiary 

Linear Features AN None Low to high Tertiary Tertiary 

Water OW NA NA Tertiary Tertiary 
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Table 2-16 Habitat Types Important for the Red Wine Mountains Caribou Herd in the Lower Churchill 

River Watershed (cont.) 

Forest Inventory 
Habitat Type 

Lower Churchill River Valley ELC 
Ecotypes 

A
 

Lichen 
Cover

B
 

Predator 
Abundance 

Habitat Ranking 

Calving or Post-
Calving 

Winter 

Cutovers All forested ecotypes with age 1 Low High Tertiary Tertiary 

Natural Disturbance All forested ecotypes as indicated Low High Tertiary Tertiary 

Notes: 
A
 Refer to Table 2-12 

B
 Lichen cover based on ELC data 

C
 Age Class 1 – recently disturbed ecotype, primary succession stage 

 Age Class 2 – disturbed >20 years prior, mid succession stage 

 Age Class 3 – canopy, understorey and ground cover have stabilized, late seral succession stage 

Predation is assumed to be one of the most important factors affecting woodland caribou habitat use. Caribou 

may spatially segregate themselves from alternate prey, including moose (Stuart-Smith et al. 1997; McCutchen 

2007). Results of the RSF indicate either active avoidance or lack of selection of hardwood, young and shrub-

dominated habitat types by female RWM Caribou. Moose numbers are expected to be relatively high in these 

habitats (Bolen and Robinson 2003; Mahoney and Virgl 2003; Ferguson and Elkie 2004). This pattern of habitat 

use was observed during baseline surveys for moose and other wildlife investigations completed for this 

assessment. 

Overall, results of the RSF analysis indicate that, during winter, female caribou from the RWM Herd select 

habitats that provide spatial separation from predators as well as high forage availability, as indicated by the 

selection of softwood scrub (sparse black spruce with high lichen cover) and lack of selection of bogs (sparse 

black spruce and low lichen cover). During calving and post-calving, female caribou likely select habitats that 

provide spatial separation from predators, regardless of lichen cover, as indicated by the selection of both 

softwood scrub (high lichen cover) and bog habitats (low lichen cover). During spring and summer, caribou also 

forage on vascular plants (e.g., sedges, grasses, forbs, shrubs) and may not be as dependent on lichens 

(Bergerud 1972; Thomas et al. 1996), which may explain selection of bog habitats (low lichen cover) during 

calving.  

Caribou Habitat Ranking in the Forest Inventory Area 

The results of the RSF analysis, as well as existing knowledge on caribou habitat preferences, defined primary, 

secondary and tertiary habitat within the FI area. The RSF results were important in determining these ratings; 

however, because some habitats were excluded from the analysis (due to correlation with other habitats or 

small sample size) existing literature was also used to complete habitat rankings.  

Caribou habitat use is driven by predator avoidance and forage availability (e.g., Bergerud and Luttich 2003). 

Therefore, in defining habitat quality, it is assumed that predator-free habitats have to provide sufficient 

resources for caribou to meet their energy needs (Rettie and Messier 2000). As indicated, winter habitat 

selection by female caribou may be driven by both spatial avoidance of predators and high lichen availability. 

Habitats that provide both variables (e.g., softwood scrub) are considered primary (high quality) winter habitat, 

whereas those that provide lower lichen cover but still likely support few predators (e.g., bogs and black spruce 

forest) are considered secondary winter habitat (moderate quality); habitats that provide neither are considered 

tertiary winter habitats (low quality). During calving and post-calving, habitats that provide spatial separation 

from predators are considered primary habitat, regardless of lichen cover (low or high), whereas those that 
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provide little or no separation from predators are considered tertiary calving or post-calving habitat. Habitat 

rankings and amount of primary, secondary and tertiary habitat in the FI area is shown in Table 2-17.  

Table 2-17 Availability of Primary, Secondary and Tertiary Habitat within Seasonal Ranges of the Red 

Wine Mountains Caribou Herd in the Forest Inventory Area 

Habitat Rating 
Calving Total Area

A
 Post-Calving Total Area

A
 Winter Total Area

A
 

km
2
 Percentage km

2
 Percentage km

2
 Percentage 

Primary (high quality)  11,551.3  82.5  10,135.0  84.6  3,913.7  25.1 

Secondary (moderate quality)  0.0  0.0  0.0  0.0  8,771.5  56.3 

Tertiary (low quality)  2,436.3  17.4  1,853.0  15.5  2,890.2  18.6 

Total  13,987.7  100.0  11,988.0  100.0  15,575.4  100.0 

Note: 
A
 Within the seasonal range delineated in the Forest Inventory area 

The FI area contains abundant high quality (primary) calving and post-calving habitat, with more than 80 percent 

of the seasonal ranges in the FI area characterized as high quality habitat. In contrast, high quality (primary) 

winter habitat is more limited at 25 percent of the FI area. With that said, 56 percent of the winter range (FI 

area) is classified as secondary winter habitat, which has moderate value for caribou. Although these values 

apply only to the seasonal ranges delineated within the FI area, it is known that wetlands (bogs) are more 

prevalent farther west in the RWM Herd range (Minaskuat Inc. 2009a). Therefore, it is likely that primary calving 

and post-calving habitat, as well as secondary winter habitat, are widespread and abundant throughout the 

RWM range. The distribution of primary, secondary and tertiary habitat in the FI area during winter is shown in 

Figure 2-19.  

Caribou Habitat Ranking in the Lower Churchill River Valley 

Caribou habitat ranking was conducted for the information contained within the Project Area ELC. Primary, 

secondary and tertiary habitat values were assigned to the similar habitat types listed in Table 2-16 for calving, 

post-calving and winter periods (Table 2-18). Examples of this habitat classification based on the Project Area 

ELC for caribou are presented for near Gull Island and Muskrat Falls (Figures 2-20 to 2-23). 

Table 2-18 Summary of Caribou Habitat in the Lower Churchill River Valley 

Habitat Unit 
Calving and Post-Calving Habitat Winter Habitat 

km
2
 Percentage km

2
 Percentage 

Project Area ELC  1,635  100  1,635  100 

Primary  1,030.5  63.0  320.5  19.6 

Secondary  0.0  0.0  710.0  43.4 

Tertiary  353.7  21.6  353.7  21.6 

Open Water  251.2  15.4  251.2  15.4 
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Figure 2-19 Red Wine Mountains Caribou Herd Winter Habitat Quality in the Forest Inventory Area 
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Based on the FI area, primary winter habitat appears more prevalent north of the lower Churchill River, although 

several large patches of primary habitat occur south of the river. A close examination of the Project Area ELC 

maps reveals that primary winter habitat occurs sporadically on both sides of the river within the valley 

(Figures 2-20 and 2-22). Primary winter habitat represents approximately 20 percent of the lower Churchill River 

valley. Secondary winter habitat is widespread both north and south of the river. One wintering area for caribou 

within the lower Churchill River watershed that was confirmed by the Innu is from Minipi River (near the 

confluence of Minipi River) to Muskrat Falls. 

Atiku (caribou) stay in this area [Manitu-utshu to Minai-nipiu-shipu] in the winter 

 (p. 48) 

There’s a big marsh near Manatueu-shipiss - that’s where we got atiku (caribou). We killed caribou 
there in the fall or the spring when we came from Akamiuapishku (Mealy Mountains). Caribou calves 
are born in marshes (P2.22.11.06). 

 (p. 49) 

Primary caribou calving and post-calving habitat comprises 63 percent of the lower Churchill River valley.  Areas 

close to Goose Bay such as the Traverspine River were also formerly used. 

Existing Disturbance in the Forest Inventory Area 

The RSF analysis indicated that female caribou avoided disturbances in the FI area, including recent burns, 

cutovers, cultural areas and linear features. Other studies on caribou across North America and elsewhere have 

reported similar results, with avoidance of cutblocks (Chubbs et al. 1993; Smith et al. 2000; Schaefer and 

Mahoney 2007), burns (Schaefer and Pruitt 1991; Joly et al. 2003, 2007) and roads (Cumming and Hyer 1996; 

Nelleman et al. 2001; Dyer et al. 2002; Nelleman et al. 2003; GNWT 2006). Patterns of avoidance are variable: 

avoidance may be limited to the disturbance footprint, as shown by the response of caribou to burns in Alaska 

(Joly et al. 2007) or may extend away from the footprint to encompass a much larger zone of influence) as has 

been reported for cut blocks (e.g., Smith et al. 2000; Schaefer and Mahoney 2007; Vors et al. 2007). 

Displacement away from disturbances can substantially affect the habitat available to caribou, and can reduce 

habitat quality and the occurrence of caribou within the zone of influence of a disturbance.  

As a result, additional analyses were conducted to determine the zone of influence for RWM Caribou around the 

existing disturbances to better define existing habitat availability in the FI area. The analysis was limited to 

cutblocks and the TLH/transmission line corridor. Burns, forestry roads and cultural features were excluded from 

the analysis because their occurrence on the landscape was spatially correlated with cutblocks. In addition, 

burns were classified as an early age class of another habitat type. Note that caribou are known to stay away 

from the interior of burns but there is no evidence that they will stay away from areas adjacent to burns (Joly et 

al. 2007). Details of the analysis are presented in Minaskuat Inc. (2009a). 

Female caribou from the RWM Herd were observed to show avoidance of cut-blocks, with a mean difference 

between caribou and random points of 4,000 m during winter, 2,500 m during calving and 2,000 m during post-

calving. A qualitative analysis of habitat availability in various distance classes from cut-blocks showed that 

suitable habitat is uniformly distributed across the landscape. Therefore, the differences between actual caribou 

and random points were considered indicative of a displacement effect, or zone of influence (James and Stuart-

Smith 2000). Similar results have been observed elsewhere in North America, with displacement distances from 

cut-blocks ranging from 1.2 km in Alberta (Smith et al. 2000), to 9.2 to 12.9 km in Newfoundland (Chubbs et al. 

1993; Schaefer and Mahoney 2007) and greater than 13 km in Ontario (Vors et al. 2007).  
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Figure 2-20 Caribou Calving and Post-calving Habitat Quality: Gull Island 

 

Figure 2-21 Caribou Winter Habitat Quality: Gull Island 
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Figure 2-22 Caribou Calving and Post-calving Habitat Quality: Muskrat Falls 

 

Figure 2-23 Caribou Winter Habitat Quality: Muskrat Falls 
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In Newfoundland, avoidance may have been driven by increased human disturbance during cut-block layout and 

active cutting, increased predation risk to females and their calves because of habitat alteration, and/or reduced 

availability of forage following clearing (Schaefer and Mahoney 2007). In Labrador, wood harvesting in the FI 

area is largely limited to winter. Noise disturbance and human presence during active winter clearing may 

explain the larger avoidance distance to cut-blocks at this time. However, female RWM Caribou also showed 

avoidance of cut blocks during the calving and post-calving periods, possibly because of increased predation risk 

resulting from habitat change. 

Similar to cut blocks, female RWM Caribou showed avoidance of the TLH corridor during calving, with a 1,000 m 

difference between caribou points and random points. The relationship was not conclusive during the post-

calving period. The results for winter indicated that caribou points were closer to the TLH corridor than random 

points, which was opposite to expectations. However, a qualitative assessment of habitat availability adjacent to 

the TLH corridor showed that proportional availability of primary habitat (i.e., habitat with high forage 

availability) was highest within 1 km of the road and decreased with increasing distance from the corridor. These 

results suggest that, during winter, foraging requirements for female RWM Caribou may outweigh potential 

disturbance effects along the TLH corridor in this area (Table 2-19). Traffic volumes may also be relatively low 

along the TLH during winter, resulting in less overall disturbance on caribou and facilitating use of high forage 

resources near the highway. By contrast, during calving and possibly post-calving, when forage is more widely 

available and traffic disturbance along the highway may be highest, females may select areas according to levels 

of disturbance. 

Table 2-19 Estimated Zones of Influence for Caribou around Existing Disturbance Features in the Forest 

Inventory Study Area 

Season Disturbance Feature 
Estimated Zone of Influence 

(km) 

Calving Cut blocks  2.5 

 TLH Corridor  1.0 

Post-Calving Cut blocks  2.0 

 TLH Corridor  0.5 

Winter Cut blocks  4.0 

TLH Corridor  0.0 

Source: Minaskuat Inc. 2009a 

The above analyses were used to estimate existing disturbance zone of influence for female RWM Caribou in the 

FI study area. During calving, zones of influence were estimated to be 2,500 m around cut-blocks and 1,000 m 

next to the TLH corridor. These zones of influence decreased during post-calving to 2,000 m for cut-blocks and 

500 m for the TLH corridor. During winter, no zone of influence was applied for the TLH corridor, whereas a 

4,000 m zone of influence was applied to cut-blocks. Overall, the occurrence, or habitat occupancy, of female 

caribou is predicted to be reduced within these zones of influence.  

The zones of influence were used to determine the amount of habitat that may be affected by existing 

disturbances in the FI area. Using GIS, cutblocks and the TLH corridor were buffered with the estimated zone of 

influence to calculate the amount of affected habitat. Forestry roads and cultural features were not buffered 

because they were closely associated with cut block areas and largely fell within the zone of influence of this 

feature.  

In addition to the zone of influence buffers applied to disturbances, a 250 m buffer was applied to the lower 

Churchill River based on the work of Oberg (2001), who showed that caribou avoided perennial streams by 
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250 m, possibly because of increased densities of alternative prey (e.g., moose) and predators (e.g., wolves) in 

riparian areas. The lower Churchill River valley supports the highest densities of moose in the region, so a 

riparian buffer was applied to this river. By applying a zone of influence to the lower Churchill River, habitat 

quality was effectively reduced to tertiary habitat in adjacent riparian areas to reflect potential increased risk of 

predation in this area. 

Within calving ranges, approximately 12 percent of primary habitat falls within the estimated zone of influence 

(Table 2-20). Within post calving ranges, about 8 percent falls within the estimated zone of influence, and within 

winter ranges about 13 percent falls within the estimated zone of influence. An additional 13 percent of 

secondary winter habitat falls within the zone of influence. This indicates that existing disturbance of high 

quality habitat in the FI area during all seasons is relatively low and that a substantial amount (i.e., greater than 

85 percent) of primary habitat is available for the RWM Herd. Overall, 15 percent of the calving range, 11 

percent of the post-calving range and 17 percent of the winter range in the FI area fall within the disturbance 

zone of influence, which is also relatively low.  

Table 2-20 Amount of Caribou Habitat within Disturbance Zones of Influence in the Forest Inventory Area 

Habitat Ranking 

Calving Post-Calving Winter 

Total 
Area  

(km
2
)

A
 

Total Zone of 
Influence 

(km
2
)

A
 

Total 
Area 

(km
2
)

A
 

Total Zone of 
Influence 

(km
2
)

A
 

Total 
Area 

(km
2
)

A
 

Total Zone of Influence 
(km

2
)

A
 

km
2
 Percent km

2
 Percent km

2
 Percent 

Primary (high quality)  11,551  1,372  11.9  10,135  841  8.3  3,914  525  13.4 

Secondary (moderate 
quality) 

 0.0  0.0  0.0  0.0  0.0  0.0  8,772  1,179  13.4 

Tertiary (low quality)  2,436  759  31.1  1,853  456  24.6  2,890  966  33.4 

Total   13,988  2,131  15.2  11,988  1,297  10.8  15,575  2,669  17.1 
A
 Within the seasonal range delineated in the Forest Inventory Area 

Total Area Disturbed within Seasonal Ranges 

The above analysis was repeated for the entire range (or Assessment Area) of the RWM Herd. The estimated 

zone of influence for the TLH corridor was extended across each seasonal range to determine the area of 

disturbance within this region. Spatial information on burns and cutblocks is not available within the seasonal 

ranges outside the FI area; therefore, the calculations likely underestimate the area that has been disturbed. The 

minimal total area within each seasonal range that may be affected by existing anthropogenic and natural 

disturbances is identified in Table 2-21. These results indicate that 7.3 percent of the calving range, 4.7 percent 

of the post-calving range and 6.4 percent of the winter range may have been affected by existing disturbances.  

Table 2-21 Approximate Natural and Anthropogenic Disturbance within Caribou Seasonal Ranges for the 

Assessment Area - Baseline Conditions 

Season 
Total Area Available  

(km
2
) 

Disturbance Area 

(km
2
) Percentage 

Calving  35,785  2,622  7.3 

Post-Calving  35,807  1,671  4.7 

Winter  44,877  2,864  6.4 

The above analyses indicate that disturbance zones of influence presently encompass a relatively small 

percentage of the FI area and likely a small percentage of the entire seasonal ranges. Sorensen et al. (2008) 
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recently suggested that caribou populations in Alberta may experience decline when greater than 60 percent of 

caribou range occurs within 250 m of disturbance. The amount of RWM Herd range within a much larger zone of 

influence is considerably lower than 60 percent (i.e., 4.2 to 6.9 percent depending on the season), both at the 

scale of the FI area (Table 2-20) and entire seasonal ranges (Table 2-21), suggesting that existing disturbance 

levels are well below the threshold that may cause population declines.  

As indicated by Schaefer et al. (2001), a notable cause of the RWM Herd decline is probably the incursion of 

caribou from the GR Herd and associated predators (wolves) into RWM Herd range, and emigration of animals 

from the RWM Herd to the GR Herd. Recent poaching activity has likely also contributed to Herd decline. Based 

on the results of this analysis, existing habitat disturbance is probably not a cause of RWM Herd decline. 

However, it is possible that the existing habitat disturbance is contributing adversely by providing increased 

access for poachers, and possibly increased forage for moose, which may have resulted in higher moose and 

predator densities. Also of concern is the two decade time lag noted by Vors et al. (2007) between habitat 

(logging) disturbance and caribou extirpation, which likely represented the time required for moose and wolves 

to reach threshold levels that precipitated caribou decline.  

Movement of Caribou 

Several analyses were conducted to quantify the extent of caribou movements across the lower Churchill River 

and TLH/transmission line corridor. These analyses were conducted to address potential changes in caribou 

movements resulting from reservoir inundation, transmission line clearing and road traffic. The analyses 

examined: the degree to which caribou currently cross the lower Churchill River and the importance of range 

south of the river; the degree to which caribou cross the TLH/transmission line corridor; and potential river 

crossing locations for caribou, as determined using least-cost paths modelling. The Innu note differences in body 

condition according to whether caribou are from migratory or sedentary herds. 

Atiku (caribou) hardly have any bone marrow in the spring. The reason their marrow is like that is from 
walking a long distance. The old people used to say all caribou are like that after walking long distances 
(P4, 16.11.2006). 

 (p. 76) 

Movements Across the Lower Churchill River 

To examine the degree to which caribou from the RWM Herd cross the lower Churchill River, the proportion of 

collared animals that crossed the river during their annual movements between 1983 and 2005 was examined. 

The number of collared caribou ranged between 52 in 1983 and eight in 1987 and 2005 (Table 2-22). No caribou 

telemetry data were available for 1989 to 1992. 

Table 2-22 Number and Proportion of Collared Red Wine Mountains Herd Caribou that Crossed the Lower 

Churchill River Between 1982 and 2005 

Year 
Number of Collared 

Caribou 

River Crossings Number of Animals Detected 
South of River Only Number Percentage 

1982  31  0  0.0  0 

1983  52  1  1.9  0 

1984  39  1  2.6  0 

1985  26  1  3.8  0 

1986  24  0  0.0  0 
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Table 2-22 Number and Proportion of Collared Red Wine Mountains Herd Caribou that Crossed the Lower 

Churchill River Between 1982 and 2005 (cont.) 

Year 
Number of Collared 

Caribou 

River Crossings Number of Animals Detected 
South of River Only Number Percentage 

1987  8  0  0.0  0 

1988  22  1  4.5  0 

1989 ND ND ND ND 

1990 ND ND ND ND 

1991 ND ND ND ND 

1992 ND ND ND ND 

1993  11  0  0.0  0 

1994  10  1  10.0  0 

1995  11  0  0.0  0 

1996  28  2  7.1  0 

1997  23  0  0.0  0 

1998  16  0  0.0  0 

1999  13  4  30.8  0 

2000  11  4  36.4  3 

2001  12  6  50.0  2 

2002  13  5  38.5  1 

 2003  16  3  18.8  2 

2004  18  0  0.0  0 

2005  8  0  0.0  0 

ND = No data available 

Few animals (zero to two) crossed the lower Churchill River between 1983 and 1999. In contrast, between 1999 

and 2005, between zero and six collared animals moved south across the river at least once during their annual 

movements (Table 2-22). In addition, some collared animals were detected only on the south side of the river in 

2000 to 2004. In 2000, three caribou were recorded only south of the lower Churchill River, despite being 

detected to the north since 1996 or 1997. Similar trends were noted in 2001 to 2004. There were no river 

crossings evident from the telemetry data in 2004 and 2005, possibly due to the relative paucity of telemetry 

points for each collared animal. These data suggest that the southern portion of the RWM Herd range has 

increased in importance since the 1980s and 1990s and corroborate assertions made by Schmelzer et al. (2004) 

that, since 1999, caribou have been routinely observed south of the river, whereas this was an unusual 

occurrence prior to this time.  

To investigate further the distribution of the RWM Herd around the lower Churchill River, the annual ranges of 

RWM Caribou that crossed the river were mapped using a 100 percent minimum convex polygon (MCP). This 

analysis was limited to caribou used in the LCP analysis. The home range size of the caribou that crossed the 

lower Churchill River (n=12) ranged from 254.9 km2 to 5,400.0 km2, with an average of 1,875 km2 (Table 2-23). 

Of the total home range area, between 0.4 percent and 77.7 percent (mean = 26.8 percent) was located south of 

the lower Churchill River (Figure 2-24), illustrating the importance of this area for some caribou. 
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Table 2-23 Home Range Size of Caribou that Crossed the Lower Churchill River 

Caribou 

Home Range Area 

Total 
km

2
 

South of River 

km
2
 Percentage 

RW2001002  1,276.2  318.7  25.0 

RW2002003  260.6  0.9  0.4 

RW2002004  643.8  147.5  22.9 

RW95103  2,600.9  1,293.9  49.7 

RW96013  2,460.4  138.9  5.6 

RW96017  2,877.8  1,432.1  49.8 

RW96026  5,400.0  1,896.6  35.1 

RW96027  602.9  24.9  4.1 

RW96028  254.9  24.0  9.4 

RW97005  3,151.1  2,448.9  77.7 

RW97010  1,850.0  774.4  41.9 

RW97014  2,446.9  619.5  25.3 

Average 1,875.1 ± 1,492.6 701.9 ± 818.6 26.8 ± 23.5 

 

 

Figure 2-24 Annual Home Ranges of Red Wine Mountains Caribou around the Lower Churchill River 
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Least-Cost Path Analysis Lower Churchill River Crossings 

The objectives of the least cost path analysis were to determine possible crossing locations of caribou along the 

lower Churchill River, and whether these locations are clumped or widely distributed. This analysis used caribou 

telemetry points (from the RWM Herd) separated spatially by the river, and temporally by five weeks or less, as 

start and end points to predict crossing locations. The analysis is based on the assumption that wildlife travel 

along the least-energy costly route available to them. Cost was defined in terms of habitat and slope, and was 

based on literature reviews and professional opinion (Minaskuat Inc. 2009a). The results do not necessarily 

identify the actual crossing locations used by caribou, but provide a measure of possible crossing locations 

available to caribou. Model results were compared to existing data, where available.  

A total of 23 pairs of caribou telemetry points, collected from the RWM Herd between 1995 and 2005, was used 

in the analysis. Caribou travelled both north and south across the lower Churchill River at all times of year 

(Table 2-24). In several cases, caribou crossed the river and then quickly turned and crossed back, possibly using 

the same route on both occasions. These results, which are based on a limited amount of data, indicate that 

caribou cross the lower Churchill River at various times of the year in both directions.  

Table 2-24 Results of Least-Cost Path Analysis for Lower Churchill River 

Season 
Number of Paths in Direction of Movement 

Total 
North South 

Winter  3  2  5 

Spring   5  3  8 

Calving  2  2  4 

Post-calving  3  3  6 

Total  13  10  23 

The model indicated that potential crossing locations are broadly distributed along the eastern section of the 

lower Churchill River valley (Figure 2-25). However, a larger number of modelled river crossings (n=15) occurred 

between Gull Island and Winokapau Lake (Figure 2-25), while fewer crossings (n=8) were mapped between Gull 

Island and Muskrat Falls, based on the start and end points of collared caribou. This result needs to be 

interpreted with caution as sample size is small. However, the relatively few pairs of telemetry crossing points 

also suggest that such crossings by caribou from the RWM Herd are uncommon. However, incidental sightings 

during ice surveys of the Churchill River included a large group (n=40 to 45) of caribou on Winokapau Lake, yet 

few caribou tracks east of Gull Island. However, there were numerous observations between Gull Island and 

Winokapau Lake (Hatch 2007). These animals were presumably from the GR Herd. In the 1970s, the inflow of 

the Churchill River to Winokapau Lake was identified as an important crossing location for caribou (Luttich, in 

Beak 1978). Overall, the LCP modelling indicated that several reaches of the lower Churchill River may be 

important for caribou, in particular the area between Gull Island and Winokapau Lake. 

Movements across Trans Labrador Highway/Transmission Line Corridor 

Between 1982 and 2005, 16 (or 45 percent) of the collared caribou from the RWM Herd had home ranges that 

spanned the TLH/transmission line corridor. The annual home ranges for these individuals ranged from 

254.9 km2 to 6,672.1 km2, with an average of 2,079 km2 (Table 2-25). The home ranges tended to be centrally 

located over the highway corridor (Figure 2-26), with 43 percent of the home range areas occurring south of the 

corridor (Table 2-25). These data indicate that caribou from the RWM Herd move across the TLH/transmission 

line corridor, although five appeared to approach this corridor but did not cross it.  
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Figure 2-25 Least-Cost Path Movements Across the Lower Churchill River 

 

Table 2-25 Red Wine Mountains Caribou Home Range Size near the Trans Labrador Highway/ 

Transmission Line Corridor and Percent of Caribou Home Ranges South of Corridor 

Caribou 

Home Range Area 

Total 
km

2
 

South of Highway 

km
2
 Percentage 

RW2001002  1,276.2  702.4  55.0 

RW2001006  1,329.2  164.3  12.4 

RW2003004  1,129.4  395.1  35.0 

RW93101  551.3  55.3  10.0 

RW95103  2,600.9  2,102.6  80.8 

RW96003  6,672.1  3,408.5  51.1 

RW96008  347.7  155.8  44.8 

RW96010  317.4  20.3  6.4 

RW96013  2,460.4  407.1  16.5 

RW96017  2,877.8  1,557.0  54.1 

RW96026  5,400.0  2,831.9  52.4 

RW96027  602.9  131.8  21.9 

RW96028  254.9  44.7  17.5 

RW97005  3,151.1  2,814.6  89.3 

RW97010  1,850.0  1,452.5  78.5 

RW97014  2,446.9  1,347.7  55.1 

Average  2,079.3 ± 1,836.1 1,099.5 ± 1,151.2 42.6 ± 26.2 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT PAGE 2-107 

 

 

Figure 2-26 Home Ranges for Red Wine Mountains Caribou that Border the Trans Labrador Highway 

Corridor 

Although the TLH corridor is not acting as a complete barrier to movement, it may reduce crossing frequency. 

This is based on work by Dyer et al. (2002) in Alberta who reported a 2.8 times reduction in crossing frequency 

by caribou along roads used by less than 60 vehicles/day, and a 5.4 times reduction in crossing frequency along 

roads used by 780 vehicles/day, compared to control sites. The existing traffic on the TLH Phase I closest to 

Happy Valley-Goose Bay is 600 average annual daily traffic (AADT) index (meaning that there were an average of 

600 vehicle passes at a given point, each day) (SNC GI1180). Moving farther west, the AADT decreases 

dramatically. Based on work by Dyer et al. (2002), and assuming similar traffic volume and patterns as in the 

1990s, this suggests that the TLH may be interfering with caribou movement, especially during the calving and 

post-calving season when traffic volume may be highest. 

The current outlook for the RWM Herd is not optimistic. Unless intervention can occur related to the primary 

factors attributed to the decline of this herd (i.e., predation, legal and illegal hunting, and emigration to the GR 

Herd), its decline will continue. Currently, habitat is not limiting and is of less concern in terms of habitat 

alteration or limits on movement.  

2.4.5 Moose 

Moose are increasing in Labrador, especially within the lower Churchill River watershed, which provides 

wintering habitat for the species. Previous aerial surveys in southern and central Labrador document the 

expansion of this relatively new species, as well as studies associated with previous efforts related to 

development of hydroelectric power of the TLH. In 2007, a moose telemetry study was initiated that will finish in 

2009.  
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2.4.5.1 Primary Sources of Information 

Information from various sources was reviewed to assess existing conditions for moose, including past surveys 

by NLDEC and the Institute for Environmental Monitoring and Research, previous Lower Churchill Project reports 

and scientific journals. Several winter studies of moose in the lower Churchill River watershed and surrounding 

area are available, including Mercer and Kitchen (1968), Folinsbee (1974b), Phillips (1983), Dalton (1986), 

Trimper et al. (1996) and Chubbs and Schaefer (1997). Earlier surveys in support of previous proposals to 

develop the lower Churchill River include Northland Associates Ltd. (1980c), Jacques Whitford (1997b) and 

Northland and Jacques Whitford (2000). 

This information was supplemented through the following programs:  

• incidental observations from ground transects surveyed in spring 2006 (Sikumiut 2007b). This research 

involved re-surveying several of the ground transects on winter habitat use from the 1979 effort by 

Northland Associates Ltd. (1980d); 

• incidental observations during wildlife habitat surveys completed during late summer 2006 (Minaskuat Inc. 

2008f). These late summer-early fall surveys covered over 323 km of transects in several habitat types; 

• helicopter surveys in late winter 2007 following Gosse et al. (2002) completed by Minaskuat Inc. (2008f). An 

area of approximately 250 m on either side of the aircraft was searched intensively to achieve 100 percent 

coverage. Observations were compiled according to LeResche and Rausch (1974) and Lent (1974); 

• Innu environmental knowledge of the Mishta-shipu (Churchill River) area of Labrador collected by the ITKC 

(Innu Nation 2007); 

• information on current land and resources use in the lower Churchill River watershed compiled by 

Minaskuat Inc. (2009b); and 

• a baseline study completed by Minaskuat Inc. (2009c) involving the deployment of VHF/GPS telemetry 

collars and subsequent tracking of eight adult moose over a two year period beginning in 2007. At the time 

of writing, this program is ongoing and will be completed in the spring of 2009. 

2.4.5.2 Baseline Conditions for Moose 

Population 

Moose is a relatively new species to Labrador. Bangs (1898) indicated that although moose occurred in nearby 

parts of Quebec, the species was unconfirmed in Labrador, and a thorough review of the mammals of interior 

Labrador by Strong (1930) made no mention of moose. This species moved into western Labrador by 1949 

(Folinsbee 1974b) or in 1953 after an introduction of 12 animals on the south coast by the provincial 

government (Mercer and Kitchen 1968). From southwestern Labrador, the species spread north and east along 

river valleys, reaching the lower Churchill River watershed around the Minipi River by 1961 (Mercer and Kitchen 

1968). By 1977, moose were sufficiently abundant to permit licensed hunting (Chubbs and Schaefer 1997). Both 

the population and range continued to expand, with an estimated 5,000 individuals in Labrador by 1990 (Karns 

1997), and individuals as far north as the tree line at Okak Bay by the mid-1990s (Chubbs and Schaefer 1997). 

Within the lower Churchill River watershed, Mercer and Kitchen (1968) located a group of 18 moose at the west 

end of Winokapau Lake. A subsequent survey by Folinsbee (1974b) found the population concentrated 

upstream from Winokapau Lake in winter. Phillips (1983) and Dalton (1986) both reported moose 

concentrations in river valleys during winter. A 1995 survey of several wintering areas in central Labrador 

determined that the highest concentration of moose occurred along the Churchill River (Trimper et al. 1996).  
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The densities reported by these studies have been consistently lower than elsewhere in the boreal forest 

(Brassard et al. 1974; Fryxell et al. 1988; Boer 1992). Aerial winter surveys of the lower Churchill River during 

1979 estimated 174 ± 69 individuals, with 59 ± 52 between Muskrat Falls and Gull Island Rapids, and 113 ± 52 

from Gull Lake to Churchill Falls (Northland Associates Ltd. 1980d). Chubbs and Schaefer (1997) estimated a 

density of 0.168 moose per km² near Muskrat Falls. 

Data from the 2007 aerial surveys by Minaskuat Inc. (2008f) were compared with results from many of the same 

locations previously inventoried by Trimper et al. (1996), Jacques Whitford (1997b) and Northland and Jacques 

Whitford (2000) (Table 2-26). Densities were relatively low (compared to elsewhere in North America) during all 

four surveys over 12 years, and there was no consistent, or obvious trends in the data among years, although 

moose have occupied these wintering areas over this period. 

The Innu confirm the importance of this valley and such areas as the terrace near Upper Brook. 

There are lots of mush (moose) in the Kaishipanikaut area (P7.11.24.06). 

 (p. 50) 

 

Table 2-26 Comparison of 2007 Block Survey Results to Number of Moose in 1995, 1997 and 1999 

Block ID 

Number of Moose 

1995 
(Trimper et al. 

1996) 

1997 
(Jacques Whitford 

1997) 

1999 
(Northland and Jacques Whitford 

2000) 

2007 
(Minaskuat Inc. 

2009c) 

Churchill River 

C1 0 2 4 1 

C2 2 0 0 1 

C3 0 0 0 0 

C4 2 0 0 1 

C5 2 0 3 0 

C6 1 0 6 4 

C7 1 2 0 3 

C8 ND ND 2 2 

C9 ND ND 0 0 

Goose River 

G1 ND ND 1 0 

G2 ND ND 1 0 

G3 4 3 2 0 

Mecatina River 

M1 ND 5 0 0 

M2 ND 2 0 2 

Atikonak River 

A1 ND ND ND 1 

A2 ND ND 0 0 

A3 ND ND 2 0 

Notes from 2007 Survey: 

ND = no data 

One additional adult suspected in C7 (could only locate the calf and fresh tracks of the adult); one additional calf suspected in C8 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 2-110 VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT 

 

Habitat Association 

Moose shift their habitat preferences seasonally, influenced largely by availability of feeding opportunities, as 

well as the need for shelter in winter (Bowyer et al. 2003). Many studies have explored the habitat associations 

of moose. This species is a generalist, adapting to the relative abundance of available habitat and forage 

(Jackson et al. 1991; Osko et al. 2004).  

In general, open wetlands and other riparian zones are an important component of summer habitat (Peek 1997) 

and moose typically stay away from mature forest for most of the year (Cederlund and Okarma 1988), except to 

access young vegetation growing in canopy gaps (Stelfox et al. 1995). An exception occurs from late May 

through early June when small islands or other secluded areas adjacent to water are preferred for calving (Allen 

et al. 1987). In summer, the diet is largely aquatic vegetation, which provides an important source of sodium and 

is more readily digestible than terrestrial forage (MacCracken et al. 1993).  

Atiku (caribou) and mush (moose) eat mâtâpək, a type of water plant that grows in marshes 
(P4.7.2.07). 

 (p. 62) 

In winter, mature forests are often preferred as snow depth and availability of forage influence habitat selection 

(Poole and Stuart-Smith 2006). A substantial canopy provides critical shelter and access to vegetation, especially 

in areas where snow accumulation is considerable, while minimizing the energy costs of locomotion due to snow 

depth being lower and ice crusts forming on the surface less often (Jackson et al. 1991; Schwab and Pitt 1991; 

Peek 1997). Balsam fir and white spruce are more effective at limiting accumulation of snow than jack pine or 

black spruce (Allen et al. 1987). At a landscape scale, wintering moose typically choose areas relatively sheltered 

from snow and adjacent to abundant food sources (Forbes and Théberge 1993; Dussault et al. 2005), often 

provided by a dense shrub layer (Potvin and Courtois 2004). Mixed stands are preferred in all seasons because 

they provide a combination of shelter and forage (Courtois et al. 2002), while black spruce forests are poor 

habitat (Brassard et al. 1974; Girard and Joyal 1984). Moose primarily feed on willow, birch and alder, 

sometimes supplementing their diet with conifers, if necessary. Balsam fir is preferred over spruce (Bowyer et al. 

2003). 

Folinsbee (1974b) noted that moose stay away from steep slopes in winter, and that the importance of the 

lower Churchill River watershed is a result of the relative lack of other suitable wintering habitat nearby. The 

ground surveys completed by Sikumiut (2007b) reported moose tracks (n=73) had the greatest density in 

willow/alder and mixed wood habitat; intermediate density in coniferous forest; low density in open and closed 

black spruce; and zero density in black spruce bog.  

During the winter aerial surveys completed by Minaskuat Inc. (2008f) (Figure 2-27), moose were generally found 

in association with riverine habitat and preferred foraging material, consistent with the findings of Jacques 

Whitford (1997b) and others (e.g., Northland Associates 1980c; Phillips 1983; Dalton 1986; Trimper et al. 1996). 

The concentration of good to moderate capability habitat associated with river valleys in Labrador may account 

for moose sightings in these areas. Conversely, the relative lack of suitable habitat outside of the lower Churchill 

River valley emphasizes the importance of the area (Folinsbee 1974b). 
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The wildlife habitat surveys documented moose or moose sign (observations, tracks, droppings and evidence of 

feeding) on 418 occasions, at 0.41 to 2.50 observations per km, with the highest frequency occurring in mixed 

spruce habitat (Table 2-27). Moose sign was most common in wetlands and mixed spruce-dominant forests, 

especially mature white spruce stands in the valley bottom. Consistent with the Sikumiut (2007b) snow track 

surveys, evidence of the species was most frequent in mixed wood forests from late winter to early spring. By 

contrast, track counts from Minaskuat Inc. (2008f) revealed that wetlands were the most heavily used summer 

habitat. Moose sign were frequent during other environmental baseline field investigations in the lower 

Churchill River watershed, particularly during the forest songbird survey (Minaskuat 2008h).  

Table 2-27 Observations of Moose Sign per Kilometre of Transect Surveyed 

Evidence 
Category 

Density of Observations 
(per km) 

Riparian Wetland 
Spruce 
(dry) 

Spruce 
(wet) 

Mixed 
(spruce 

dominant) 

Mixed 
(fir 

dominant) 

Fir/ 
Spruce 

Hardwood Burn 

Individuals 
observed  

 0.02  0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

Droppings  0.28  0.13  0.27  0.45  0.90  0.77  0.70  0.53  0.10 

Tracks  0.40  1.08  0.35  0.61  1.01  0.71  0.78  0.36  0.21 

Browse  0.42  0.20  0.26  0.26  0.59  0.38  0.35  0.53  0.10 

Other 
evidence 

 0.08  0.13  0.00  0.06  0.00  0.00  0.08  0.06  0.00 

TOTAL  1.20  1.54  0.89  1.38  2.50  1.86  1.91  1.52  0.41 

Source: Minaskuat 2008f 

The findings from the surveys in 2006 (Minaskuat Inc. 2008f) are consistent with the literature (Girard and Joyal 

1984; Allen et al. 1987; Forbes and Théberge 1993; Courtois et al. 2002; Dussault et al. 2005), which indicate 

that mixed wood habitats and wetlands are the most heavily used by moose, whereas dry black spruce habitat is 

used less frequently. Burns were less frequent in the summer habitat survey (Minaskuat Inc. 2008f) than 

literature would suggest. Moose prefer burned areas due to the lush growth of successional species but the re-

growth of burns in Labrador is slower than in other parts of the boreal forest.  

Primary moose habitat has an abundance of the structural and compositional elements to provide foraging, 

protection and resting habitat during either fall-winter. Primary habitat therefore consists of sheltered valley-

bottom mixed woods with a rich understorey in winter (Table 2-28). Within the lower Churchill River valley 

(Figure 2-16), primary moose habitat during winter occupies 233.9 km² (14.3 percent) (Table 2-29). 

Table 2-28 Wildlife Habitat Types and Relative Importance for Moose in the Lower Churchill River 

Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A 

Habitat Description 
Winter 

Importance 
Comment 

RI – Riparian RM, RT Shoreline vegetation Secondary Source of browse throughout the year 

WE – Wetlands FE, LB, MA, WL Marshes, fens, bogs Secondary Critical habitat during spring and summer 

SD - Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Tertiary Marginal forage and shelter 

SW - Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Secondary Both forage and shelter fairly limited 
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Table 2-28 Wildlife Habitat Types and Relative Importance for Moose in the Lower Churchill River 

Watershed (cont.) 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A 

Habitat Description 
Winter 

Importance 
Comment 

WH - White Spruce/ 
Mixedwood 

FW Mixed forest with 
white spruce >40 cm 
dbh 

Primary Critical shelter in fall and winter as well as 
browse; woods adjacent to riparian/wetland 
areas are especially favoured 

FS - Fir-Spruce FW, SF Mixed balsam fir and 
black spruce 

Primary  

MF - Balsam 
Fir/Mixedwood 

MW Mixed balsam fir and 
hardwood 

Primary  

MS - Black Spruce 
Mixedwood 

MW Mixed black spruce 
and hardwood 

Primary 

 HA – Hardwood HA Hardwood 
dominated forest 

Secondary Insufficient shelter from snow to be 
considered primary habitat in winter 

Other Habitat
B 

 OW, RI Open water None  

Source: Minaskuat Inc. 2008b, 2008c 
A
 Refer to Table 2-12 

B
 Note that burns ≤ 30 years of age were classified as an early age class of another habitat type 

 

Table 2-29 Summary of Moose (Winter) Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  233.9  14.3  

Secondary Habitat  748.8  45.8  

Tertiary Habitat  401.6  24.6  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  4,266.5  16.9 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

Secondary habitat provides an abundance of one or two (or marginal amounts of all) of the three elements for 

Moose habitat (food, protection, or resting habitat). Almost all forested and riparian areas in the lower Churchill 

River valley that are not primary habitat are secondary habitat. In winter, this occupies over 748.8 km², or 45.8 

percent. Note that several islands and riparian habitats in the valley are rated as secondary, but are often 

associated with moose during winter. 

Tertiary habitat provides marginal foraging, protection, or resting opportunities. Only the dry black spruce lichen 

habitat fits this definition and has limited value to moose regardless of the season. Tertiary habitat occupies 

over 401 km² (or 24.6 percent) of the lower Churchill River valley (Table 2-28).  

Maps depicting the relative importance of 10 habitat types (Minaskuat Inc 2008b) (Table 2-12) were created for 

the areas around Muskrat Falls and Gull Island in winter (Figures 2-28 and 2-29) (Minaskuat Inc. 2009c). Using 

the Project Area ELC (Minaskuat Inc. 2008b), the maps indicate primary, secondary and tertiary habitat for 

moose throughout the 1,635 km² area of the lower Churchill River valley.  
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Figure 2-28 Moose Winter Habitat Quality: Gull Island  

 

 

Figure 2-29 Moose Winter Habitat Quality: Muskrat Falls 
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All terrestrial habitat in the lower Churchill River watershed (25,196 km2) that is not open water is considered to 

provide some level of moose habitat, if only as a corridor between foraging patches. The importance of the 

lower Churchill River valley for moose during winter is underlined by the relatively low amount of primary 

habitat elsewhere in the watershed. Mixed white spruce, fir-spruce, mixed and balsam fir, and mixed black 

spruce and hardwood are not distinguishable for habitat use, especially white spruce and balsam fir from the 

EOSD data that was used to build the Regional ELC. Throughout this watershed, moose winter habitat represents 

at least 4,266.5 km2 or 16.9 percent of this area (Table 2-29). The main difference in habitat selection between 

seasons is a reduced use of wetlands and greater reliance on mature forest with fir or hardwoods for shelter in 

fall and winter. 

The ongoing telemetry monitoring of moose in the valley is providing additional insight regarding habitat 

association and seasonal movements (Minaskuat Inc. 2009c). Scheduled for completion in the spring of 2009, 

this program deployed eight GPS/VHF collars and the remote retrieval of location data every three hours over a 

two-year period. An example of the information is shown in Figure 2-30 and describes the movements of three 

adult animals immediately west of Winokapau Lake. The locations of two males and one female caught in April 

2007 (for different lengths of time) indicate that moose restrict their movements and remain in the lower 

Churchill River valley during winter and spring. However, in April through June, these animals moved up to 40 

km from their capture locations to higher elevations within a series of wetlands and water bodies. During July, 

collar numbers 1334 and 1337 overlapped in an area 15 km north of the TLH, before returning to the valley in 

December where they wintered separately. This seasonal movement pattern is consistent with the incidental 

observations and confirms the earlier suggestions of Northland Associates (1980d). Using MCP techniques 

(Burgman and Fox 2003), home ranges for these animals were 268.1 km2 (collar number, 1337 – adult male) and 

391.9 km2 (collar number 1334 – adult female). Collar number 1336 was shot at the mouth of the Elizabeth River 

during the hunting season in September 2007. Unfortunately, download issues occurred and data were only 

available from this collar until June 2007. While technical problems have been encountered regarding the 

download of data from these collars, the quality of the information once retrieved is better suited than 

conventional radio telemetry for estimating home ranges (Girard et al. 2002). 

Limiting Factors 

Although the lower Churchill River watershed is able to sustain high densities of wintering moose (Folinsbee 

1974b), density in Labrador is low when compared to elsewhere in the North American range (Trimper et al. 

1996). Although there are signs of an expanding population, the potential for growth is limited due to illegal 

harvests, predators, sparse habitat or a combination of these factors (Chubbs and Schaefer 1997). 

Moose hunting is not popular among Innu. A 1987 survey of country food harvesting activity by the Innu 

indicates that Sheshatshiu Innu hunted only eight moose during a one-year period (Armitage 1990). Similarly, a 

1997 socio-economic survey  indicates that only 35 percent of survey respondents in Sheshatshiu  had eaten 

moose in the past five years (Innu Nation 1997). 
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Figure 2-30 Adult Moose Home Ranges in the Lower Churchill River Valley 
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There are six MMAs in the lower Churchill River watershed (Figure 2-14) that account for 115 of Labrador’s 185 

licences. The NLDEC conducts an annual draw for resident moose licenses. Quotas for the 2007-2008 season are 

10 moose in MMA 51 (139 applications in 2006), 20 in MMA 52 (eight applications in 2006), 25 in MMA 53 (297 

applications in 2006), five in MMA 53A (153 applications in 2006), 30 in MMA 54 (103 applications in 2006), and 

25 in MMA 55 (108 applications in 2006) (NLDEC 2007). Informant interview data (Minaskuat Inc. 2009b) 

indicate that few residents of Happy Valley-Goose Bay hunt moose due to the taste, considered undesirable by 

many, and the frequent difficulties in obtaining a licence. An entirely different pattern of hunting occurs in 

Churchill Falls where moose appear to be the favoured large game species, and hunting along the river (and 

possibly the TLH Phase I as well) is a popular fall and early winter activity.  

Several informants (Minaskuat Inc. 2009b) indicated that the moose numbers seemed to be stable and that the 

likelihood of getting an animal in the Churchill Falls to Wolf Island area was moderate to high, mainly due to the 

favourable moose habitat. Informants noted that when the wolf population is large, moose seem to decline. 

Messier and Joly (2000) believe that wolf predation can act to regulate moose populations under certain 

conditions. Wolf predation, hunting and habitat limitation leading to winter starvation are factors suggested to 

regulate moose in Labrador (Chubbs and Schaefer 1997).  

2.4.6 Black Bear 

Black bear have been the subject of limited study in Labrador, with no specific research on the population within 

the lower Churchill River watershed. An ongoing telemetry study was initiated in August 2006 that will be 

completed in spring 2009. 

2.4.6.1 Primary Sources of Information 

Information on existing conditions for black bear was derived from various sources, including research 

elsewhere in Labrador for Voisey’s Bay Nickel Company Ltd. (VBNC 1997, Jacques Whitford 1997d, Chaulk et al. 

2005) and further north at Hebron (Veitch and Kirzan 1996, Internet site) that examined the ecology of black 

bear in the Voisey’s Bay region. The following was supplemented through the following programs: 

• incidental observations during wildlife habitat surveys completed during late summer 2006 (Minaskuat Inc. 

2008f). These late summer-early fall surveys surveyed over 323 km of transect in several habitat types, 

documenting black bear (observations, tracks, droppings); 

• a telemetry program involving eight adult bears over a two-year period began in 2007 (Minaskuat Inc. 

2009d). This study involves the use of VHF/GPS collars to assess the dispersal patterns and demographic 

characteristics (e.g., age) of the black bear population in the lower Churchill River watershed, and to help 

reduce future human and black bear conflicts. A baiting and trapping program captured 11 black bears near 

Muskrat Falls and Gull Island during the fall of 2006 and spring of 2007. Four male and four females had 

telemetry collars programmed for a 2.5 year battery life attached with an automatic mechanism that 

releases after 104 weeks. Using the GPS capability, locations (±30 m) are collected every three hours and 

stored on the collar until it is downloaded remotely using a UHF frequency. This program will be completed 

in spring 2009; 

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador completed by the ITKC 

(Innu Nation 2007). Black bear are known as Mashku by the Innu; and 

• information about current land and resources use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b). 
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2.4.6.2 Baseline Conditions for Black Bear 

The black bear in Labrador is a forest-dwelling animal; however, its presence has been confirmed throughout 

the Quebec-Labrador peninsula, including forest, sea ice, coastal islands and barrens, reflecting their 

opportunistic foraging on any edible material (Veitch and Krizan 1996; VBNC 1997; Chaulk et al. 2005). Forest, 

barren and sea-ice habitats are commonly used areas during spring, while forest, barrens and river habitats are 

important during the summer and fall. Bears were not found in recent burns but did occur in other open habitat 

areas (Jacques Whitford 1997d). 

Population 

Estimates of black bear density in Labrador vary dramatically in forested regions (0.45 to 0.52 bears/km2), or 

non-forested regions (0.05 bears/km2) (VBNC 1997). The forested region density may be elevated due to the 

influx of black bear near the Voisey’s Bay camps because food odours and waste attracted animals to the 

Voisey’s Bay area (Jacques Whitford 1997d). Based on estimated of productivity and other population data, 

VBNC (1997) suggested that the annual harvest in northern Labrador could be 3 to 8 percent of the population 

without causing a decline in the overall population. The short term nature of this study and temporal dynamics 

of bear demographics limited the ability to confirm this harvest. However, Pelton et al. (1994) estimate the 

provincial population of black bear at 6,000 to 10,000 and consider it to be stable. 

Habitat Association 

In Labrador, the primary food source during spring (from April to June) is the residual berry crops of 

Vaccinium spp. and Empetrum spp. from the previous year, combined with the occasional hunt and scavenge for 

caribou, moose or other prey. Veitch and Krizan (1996) and Chaulk et al. (2005) reported observations of black 

bear predation on large vertebrates (e.g., caribou and/or moose). During summer, the primary food source is 

fresh vegetation such as sedges and grasses, until the new crops of berries emerge during August (Jacques 

Whitford 1997d; VBNC 1997). Fish was not a primary composition of the black bear diet in Labrador, and 

observations of black bear obtaining fish from river systems are rare (Veitch and Krizan 1996). 

Some anishku-enikU (ant) can fly. But the ants are working insects. They build their house where they 
live. When mashkUcomes along, he listens by the hollow trees, or ant hill, and he can hear the ants, so 
he bites a hole, and sticks his tongue inside to get at the ants (P3.12.2.07). 

 (p. 55) 

MashkU eat berries, fish and animals, including caribou, insects (ants, spiders, bees), young beavers, 
partridge, porcupine, young snowshoe hare. They eat plants as well; spring times - grasses as well as 
other types of new growth including pussy willow buds - atimussat (little dogs). Bear breaks open a 
rotten tree to get at insects. Bear hears that there are ants in the rotting tree and so he breaks it up and 
sticks his tongue into it (P1, P3, P7.28.11.06). 

 (p. 61) 

In the spring, mashkU breaks up the beaver lodge to get at the beavers inside. He waits for the beaver to 
return to fix the lodge, then gets them. Maikan (wolf) eat beavers as well. Wolves and bear wait for 
beaver to leave the water to chew trees and they get them on dry ground (P3.28.11.06). 

 (p. 61) 

If mashkU eats porcupine quills he will die. I saw a dead bear outside its den in November. I found quills 
inside its stomach. There were quills in the bear’s heart as well. In the fall, the bear only eats certain 
foods - just berries and insects (P1.28.11.06). 

 (p. 61) 
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Home ranges are difficult to delineate and require several years of continuous tracking studies and habitat 

comparisons. Estimated home ranges around Voisey’s Bay were 20 km2 to 160 km2 (Jacques Whitford 1997d). 

The ongoing GPS telemetry program on black bear in the lower Churchill River valley has indicated dramatic 

differences in home range size between males and females. For example, a sub-adult female (collar number 

1102) captured in September 2006 had a home range of 18.1 km2, whereas an adult male (collar number 1097) 

captured in the same month had a home range of 901.6 km2 (Figure 2-31). Resource abundance and gender are 

likely to have the greatest effect on black bear dispersal patterns (e.g., Lee and Vaughan 2003; Moyer et al. 

2006). Although there is some overlapping of home ranges in Labrador (Jacques Whitford 1997d), perhaps 

related to resource availability, there is often temporal separation in such cases (Moyer et al. 2006). 

Habitat use by black bear in the lower Churchill River watershed varies by season. During winter, from 

approximately early November to late April, black bears are in dens. From late summer through early fall, black 

spruce and mixed fir and spruce forests are suitable areas for foraging, finding shelter and building up fat 

reserves in preparation for winter denning.  

Primary black bear habitat has an abundance of the structural and compositional elements to provide foraging, 

protection and resting habitat during either spring and early summer or late summer and fall. The Innu describe 

high quality bear habitat (for the fall) in terms of the likelihood of encountering them in a given habitat. 

UshakashkU- ‘where there is always black bear’. These are places where berries are plentiful in late 
summer and the fall, for example, in burnt woods. “The reason they like it here is because there are lots 
of red berries and blue berries in these burned area. Their uatashkU (dens) are usually far from their 
berry feeding areas” (P1.26.1.07). 

 (p. 46) 

Primary habitats are relatively mature, contiguous forests with openings and abundant understorey vegetation, 

especially with respect to berries (Table 2-30). Also, in spring and early summer riparian habitat is primary 

habitat because it provides early access to fresh vegetation, while in late summer and fall mixed wood and 

hardwood forests provide enough food resources to qualify as primary habitat. Primary black bear habitat 

during early spring and summer occupies 1,277.9.0 km2 or 78.2 percent of the lower Churchill River valley 

(Figure 2-32), and during late summer and fall occupies 1,251.5 km2 or 76.5 percent of the lower Churchill River 

valley (Tables 2-31 and 2-32).  

Secondary habitat differs from primary habitat in that it provides an abundance of one or two of the three 

elements (or marginal amounts of all) for black bear habitat, which are food, protection, or resting and denning 

habitat. Essentially, all forested and riparian areas that are not primary habitat are secondary habitat. In early 

spring and summer, this occupies more than 153 km2 or 9.4 percent of the lower Churchill River valley, while in 

late summer and fall it totals more than 78 km2 or 4.3 percent of the lower Churchill River valley.  

Due to the omnivorous diet of black bear and its adaptability to a wide variety of physical and structural 

environments, most natural terrestrial environments are primary or secondary. Only gravel bars and areas of 

anthropogenic disturbance are considered tertiary. Tertiary habitat occupies more than 35.6 km2 (2.2 percent) 

of the lower Churchill River valley both in spring and early summer and late summer and fall.  
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Figure 2-31 Collared Female and Male Black Bear Home Ranges 
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Table 2-30 Wildlife Habitat Types and Relative Importance for Black Bear in the Lower Churchill River 

Watershed 

Wildlife Habitat 
Type 

Lower Churchill 
River Valley ELC 

Ecotypes
A 

Habitat Description 
Spring and 

Early Summer 
Importance 

Late Summer 
and Fall 

Importance 
Comment 

RI - Riparian RM, RT Shoreline vegetation Primary Secondary Fresh vegetation especially 
valuable in spring as a food 
source 

WE – Wetlands FE, LB, MA, WL Marshes, fens, bogs Secondary Secondary Used as foraging habitat  

SD – Dry Black 
Spruce /Lichen 

BL, BO Black spruce and lichen Primary Primary Provides foraging and 
shelter requirements 

SW – Wet Black 
Spruce/ Moss 

BS, BF Black spruce and moss Primary Primary Provides foraging and 
shelter options 

WH – White 
Spruce/Mixedwood 

FW Mixed forest with white 
spruce >40 cm dbh 

Primary Primary Provides foraging and 
shelter options 

FS – Fir Spruce FW, SF Mixed balsam fir and 
black spruce 

Primary Primary Provides foraging and 
shelter options 

MF – Balsam 
Fir/Mixedwood 

MW Mixed balsam fir and 
hardwood 

Secondary Primary Increased importance in late 
summer and fall due to 
maturing of food resources 

MS – Black 
Spruce/Mixedwood 

MW Mixed black spruce and 
hardwood 

Secondary Primary Increased importance in late 
summer and fall due to 
maturing of food resources 

HA – Hardwood HA Hardwood dominated 
forest 

Secondary Primary Increased importance in late 
summer and fall due to 
maturing of food resources 

Other habitat
B
 OW, RI Open water None None Not necessarily a barrier to 

movement 

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 
B 

Note that burns ≤ 30 years of age were classified as an early age class of another habitat type 

 

 
Figure 2-32 Primary Black Bear Spring and Early Summer Habitat Quality in the Lower Churchill River 

Watershed 
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Table 2-31 Summary of Black Bear Habitat (Spring/Summer) in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  1,195.0  73.1 

Secondary Habitat  153.6  9.4 

Tertiary Habitat  35.6  2.2 

Open Water  251.2  15.4 

Regional ELC  25,214.1  100.0 

Primary Habitat  18,253.2  72.4 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

 

Table 2-32 Summary of Black Bear Habitat (Fall/Winter) in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  1,277.9  78.2 

Secondary Habitat  70.8  4.3 

Tertiary Habitat  35.6  2.2 

Open Water  251.2  15.4 

Regional ELC  25,214.1  100.0 

Primary Habitat  15,056.6  59.7 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

The relative importance of various habitats in the lower Churchill River valley around Gull Island and Muskrat 

Falls in spring and early summer is shown in Figures 2-33 and 2-34. Using the Project Area ELC (Minaskuat Inc. 

2008b), these figures indicate primary, secondary and tertiary habitat for black bear in each period, based on 10 

ELC ecotypes identified during the baseline wildlife research (Minaskuat 2008f). Each of these correlates with 

field observations and current literature on habitat preferences (Table 2-30). The main difference in habitat 

selection between seasons is a reduced use of riparian and greater reliance on mixedwood and hardwood forest 

in late summer and fall (Table 2-32). Primary habitat available to black bear throughout the lower Churchill River 

valley is presented in Figure 2-32. 

One good place for mashkU (black bear) was on the north side of Mishta-shipu just upstream of the 
junction with Kamitinishkau-shipiss. The banks of Mishta-shipu consist of red mud in this location. Black 
bears made dens in the hills just above these banks (P1.20.11.06) 
 (p. 46) 
“We found …. mashkU…up Mantueu-shipiss. 
 (p.  49) 
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Figure 2-33 Black Bear Spring and Early Summer Habitat Quality: Gull Island 

 

 

Figure 2-34 Black Bear Spring and Early Summer Habitat Quality: Muskrat Falls 
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Denning is a strategy used for coping with low forage quality and quantity during winter. Den entry is related to 

resource availability, gender, reproductive status and age (Schooley et al. 1994). Female adults with cubs and 

pregnant females in Labrador are the first to be observed entering dens (Jacques Whitford 1997d). In northern 

Labrador, den entry occurs between September and November and emergence during April and May (Chaulk et 

al. 2005), with a few males emerging as early as March (VBNC 1997). Black bears, in the lower Churchill River 

valley enter dens during early November and emerge in late April (Minaskuat Inc. 2009d). 

Selection of denning sites correlates with a variety of habitat types, as well as seasonal averages and extremes in 

precipitation and temperature (Schooley et al. 1994). Typical den sites include bear-excavated areas under 

stumps, tree roots, fallen logs or hollowed out areas such as in trees and under boulders (Jonkel and Cowan 

1971; Johnson and Pelton 1981). White et al. (2001) found gender-specific preferences for selecting den sites 

among black bear. Females prefer tree dens to stay away from spring inundation and, when not available, will 

opt for ground-level dens with cover (e.g., slash piles and other logging debris). Generally, black bears in 

Labrador select dens in white spruce forests, shrub thickets or barrens (Jacques Whitford 1997d). 

MashkU does not defecate in his uatashkU (den). He eats the layer just inside the bark of ushkuai (birch). 
He chews this unatsheshkU (bark). It is a red colour, this inner bark and is called ushkəntsheshkuâ It is 
used to rub into caribou hide to make it red (P1.28.11.06). 
 (p. 61) 
All animals are the same. All animals that eat different kinds of plants are thin (lean) in May. Not much 
fat on them. When it greens up in June-July, all the plant-eating animals get fat again. The young 
animals eat the new growth and are fat by the fall. The cycle repeats itself from one year to the next 
(P3.28.11.06). 
 (p. 61) 

Jacques Whitford (1997d) found dens dug in forest and shrub thickets, supported by flanking plants and root 

systems. All dens were facing south or southwest and it was speculated to be a defence mechanism against 

exposure to the harsh winds from the north and to increase exposure to direct sunlight for warmth. Dens were 

also at slightly higher altitudes in sloping areas, which may be a method of avoiding spring thaw flooding. Some 

den sites recorded during the Voisey’s Bay telemetry studies were within 1.5 to 3.0 km of an exploration camp, 

and others within 0.3 km of another exploration camp.  

MashkU is tricky. He’ll make ‘alarms” to help him hear you. One must be skilled in approaching the bear. 
Bear goes back and forth near his den, he back tracks, makes big circles. He approaches his uatashkU 

(den) from the south, not the north, trying to get you to walk from the north so that he can get your 
scent. MashkUdoes it three times when the den is close. He will walk on fallen trees and jump away 
from the track. Sometimes, when the snow melts, there’s no tracks left. He does this all the time – he 
tries to confuse you. Walking around and around, backtracking, to steer people away from den. 
Sometimes MashkUsits just outside the den listening. He makes a kind of shield using his paws to keep 
you away. If you are getting close to the den. If you are getting close to the den, MashkU sends a 
partridge, as well as caribou and porcupine tracks to get one to stop thinking about him. He creates 
distractions in this way to throw one off the den. Finally, he points his ass at the hunters as they get 
close. At this point, the bear is found (P3.28.11.06).” 
 (p. 54) 

Dens used by the telemetered animals caught during 2006-2007 were in dense coniferous areas, such as spruce, 

or fir/spruce forest, with lichen and moss undergrowth (Figure 2-35). Sites were at elevations of 300 to 800 m 

asl; for the two bears for which den sites are confirmed (to date) in consecutive years (i.e., collar number 1097 

and collar number 1102), the animals returned to sites within 1 km of the previous denning sites. 
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Figure 2-35 Den Locations of Collared Black Bears 

The Innu have noted several behaviours of black bears in the vicinity of their den sites: 

MashkUis very intelligent. Before he goes in his den, he uses boughs. He does not take boughs from high 
up the tree; he takes the ones that are close to the ground so as to be inconspicuous. The reason, he 
doesn’t take branches higher up is so hunters can’t see the boughs; the cut marks are under the snow. 
They don’t leave a lot of signs. They also use moss in their dens, so they are not cold in winter. The bear 
is very matenitam (P4.7.2.07). 

 (p. 54) 

When Innu kill mashkU at its den, a couple of years later another black bear will occupy the vacant den. 
They are like humans; they tell one another where their dens are. Like me; I have a cabin on the Trans-
Labrador Highway. When I am not around, other people use my cabin. MashkU is like this, and it’s the 
same with atikU (caribou) and amishkU (beaver). It’s natural that they are like that (P1.8.12.06).  

 (pp. 54-55) 

“Mashku eats berries first before going into the den. When he knows that the snow is coming, he looks 
for a den. Ntūkât means ‘looking‘ and mashku ntūkât means ‘bear is looking for its den’. When he 
leaves his den, he can travel a long way, and he is very smart to know where to find his den again. 
Sometimes mashku  walks days and nights to get to the den.” 

 (p. 54) 

“When we are at the garbage dump, the black bears just stand close to us. They are not afraid. They eat 
at the dump. But in the country, they are wild; they are afraid of Innu. For example, in Akamiuapishku 
(Mealy Mountains) when the men hunted bear in a burnt area, the bear took off; they couldn’t get close 
to it” (P2.29.11.06) 

 (p. 55) 
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Now that the bear eats at the dump, you can’t eat it any more. Contaminated. [It is good] in the 
Akamiuapishku area where the bears don’t eat garbage. When Pinashue returned from 
Enakapeshakamau, he made bear fat and intestines for us, and they were good” (P2.29.11.06). 

 (p. 77) 

 Only mashkU can understand when Innu speak to him. Sometimes a bear claws a tree in the spring 
nearby its den, and Innu would find the claw marks. Innu would then find the den, and dig it out. ‘Unuiu 
nimushum’ (go outside grandfather), Innu would say. MashkU would stick his head out and you would 
shoot him in the upper chest (P3.12.2.07). 

 (p. 55) 

A black bear den is warm; like it has a tent stove (P4.1.12.06). 

 (p. 55) 

Limiting Factors  

Black bear have few natural predators in Labrador and generally die of old age. Bears have parasites and 

diseases, but rarely die from them (Kolenosky 1992, Internet site). McBurney et al. (2000) documented bacterial 

valvular endocarditis caused by Staphylococcus aureus in a collared black bear from northern Labrador in 1991. 

Members of the ITKC commented on the effects of eating porpupine by Black Bear. 

“If mashku (bear) eats porcupine quills he will die. I saw a dead bear outside its den in November. I 
found quills inside its stomach. There were quills in the bear’s heart as well. In the fall, the bear only 
eats certain foods – just berries and insects” (P1.28.11.06). 

 (p. 61) 

Non-natural mortality events are usually human-related through hunting and vehicle collisions. There are two 

Black Bear Management Areas in Labrador: the George River Area and the Labrador South Area. The lower 

Churchill River watershed is contained within the Labrador South Black Bear Management Area. There are two 

separate black bear hunting seasons in Labrador. The 2007 and 2008 spring season extended from April 1 to 

July 13 in both zones. The 2007 fall season extended from August 10 to November 30 in the George River Area 

and from September 1 to November 30 in the Labrador South Area (NLDEC 2007). The bag limit for both 

residents and non-residents is two animals (either sex). Land use interviews conducted in 2007 with Aboriginal 

and non-Aboriginal persons did not identify any users who hunted black bear (Minaskuat Inc. 2009b). Hunting in 

Labrador is not as popular as some other Canadian provinces and poaching is infrequent (R. Jeffery, pers. 

comm.) 

Encounters with humans often result in the destruction of black bears. Relocation as a nuisance bear 

management tool has varying degrees of success for preventing further bear-human interactions (Landriault et 

al. 2006). Collar number 1096 from the baseline program (Minaskuat Inc. 2009d) was captured by the Wildlife 

Division in the Community of Happy Valley-Goose Bay during September 2006 and relocated over 120 km west 

to Shoal River (Figure 2-36). Within a few days, the GPS data indicated this adult male began moving easterly, 

remaining at higher elevations, crossing the Churchill River at Bob’s Brook and then followed a more deliberate 

route arriving back in Happy Valley-Goose Bay three weeks later.  
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This animal returned to continue a pattern of foraging in domestic wastes but avoided all traps. The bear next 

moved west to a den near Muskrat Falls in November. This animal emerged from its den in late April and 

returned to the community where it was killed in July 2007. At least three of 11 bears captured in this study 

during the baseline program (including 1096) were shot as a result of human-bear conflicts: Phase I TLH 

construction camp (July 2008); Happy Valley-Goose Bay (July 2007); and Mud Lake (June 2008). Increasing the 

relocation distance is unlikely to increase the success of the initiative because adult bears commonly can return 

from distances up to 200 km and may travel more than 18 km per day (Landriault et al. 2000, Internet site). 

Landriault et. al. (2006) reported one female travelling distances up to 389 km and from different directions. 

Black bear are susceptible to vehicle collisions because they travel long distances in search of optimal foraging 

sites and roads are easy corridors to follow when terrain is blocked or difficult to traverse. Berries and other 

vegetation in roadside areas can attract black bears. Black bears were often observed on roadways during the 

baseline program and the study team was aware of a collision that occurred on the TLH in 2007 (W. LeBlanc, 

pers. comm.). 

2.4.7 Beaver 

The activity of beavers can have considerable localized effects on the physical and biological components of 

riparian ecosystems (Reddoch and Reddoch 2005; Sigourney et al. 2006). No other animal in North America has 

had such an obvious and dramatic effect on the environment and Novak (1987) considered it the most studied 

furbearer. Beavers occupy rivers, streams, marshes, lakes and ponds throughout Canada, north to the tree line 

(Banfield 1974).  

A baby beaver is called auetiss, a two year old beaver is pueuess, a three year one is patamishku. An old 
beaver is called tshishemishku. An adult male beaver is called napemishku while the adult female is 
called ishkuemishku. A small, solitary beaver male or female is called peikumishkuss 
(P4.30.11.06;P5/P1.6.12.06).  

 (p. 56) 

Some beavers are dark and are called kashteuamishku while some are an orange-yellow colour and are 
called uishauamishku but they are more an orange colour than yellow (P6.30.11.06). 

 (p. 56) 

2.4.7.1 Primary Sources of Information 

Northland Associates Ltd. (1978) collected data on beaver activity in the lower Churchill River through aerial 

surveys, literature searches and informant interviews for a previous assessment of the potential for 

hydroelectric development. Data on the presence of dams and lodges have been collected for almost 20 years as 

part of the monitoring conducted by the DND in relation to other monitoring programs (e.g., Jacques Whitford 

1997c; Newfoundland and Labrador Department of Works, Service and Transportation 2003). 

As part of the environmental baseline program, the following additional studies were undertaken to assist with 

information available on beaver: 

• incidental observations from ground transects surveyed in spring 2006 (Sikumiut 2007b). This research 

involved re-surveying several of the ground transects on winter habitat use from the 1979 effort by 

Northland Associates Ltd. (1980d);  

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador completed by the ITKC 

(Innu Nation 2007). Beaver are known as Amishku by the Innu; 
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• information about current land and resource use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b); 

• incidental observations during wildlife habitat surveys completed during late summer 2006 (Minaskuat 

2008f); These late summer-early fall surveys were completed over 323 km of transects in several habitat 

types, documenting evidence of beaver (observations, tracks, droppings and evidence of feeding); and 

• aerial block surveys in the fall of 2007 (post leaf fall and pre-ice conditions) for beaver colonies, their 

activity, and an assessment of habitat quality (Minaskuat 2008j).  

2.4.7.2 Baseline Conditions for Beaver 

Population 

Beaver are common in wooded regions, with its range extending into the semi-barrens where trees are of 

adequate supply (Bangs 1898). Strong (1930) was surprised to encounter beavers to such an extent in northern 

areas of Labrador.  

Throughout this extensive range, habitat in Labrador is ranked relatively low in terms of distribution and harvest 

density (equal to or greater than 101 km2/animal) (Novak 1987). An important component of the traditional diet 

for Innu and a mainstay of the fur industry in Labrador, beaver declined during the nineteenth and twentieth 

centuries (Budgell 1981). The species appeared to return to its former range and more abundant beginning in 

the 1950s; Northland Associates (1980d) reported that most of the small lakes within 32 km of the Churchill 

River contained beaver.  

In the late 1970s, Northland Associates Ltd. (1978) found that beaver numbers were low, and the habitat along 

the lower Churchill River was mostly poor; local residents reported that the population was in decline, with a 

notable population remaining only between Gull Island Rapids and Muskrat Falls, whereas formerly numbers 

were higher all along the river.  

ITKC members said that in the old days, amishku (beaver) were found during the spring at the mouths of 
brook along Mishta-shipu (P1.28.11.06). There are shoals along some of the rivers such as Manatueu-
shipu (Traverspine River), and these are too shallow for beaver lodges, so they would have to travel up 
the brooks a little, looking for ponds with beavers in them (P1.19.11.06). Nonetheless, some particularly 
good beaver hunting and trapping areas were identified in the Mishta-shipu valley including a small 
channel behind an island on the north side of Mishta-shipu across from the mouth of Ushkan-shipiss 
(P7.20.11.06), along the lower reaches of Manitu-utshu-shipiss, as well as about three kilometres up 
Kamitinishkau-shipiss and Tepiteu-shipu. A narrow channel of water, disconnected from mishta-shipu, 
just upstream of Kaishipanikau, was also considered a hotspot. Four or five lodges had been found in 
this location (P7.20.11.06). There are river channels near the mouth of Manatueu-shipiss (Traverspine 
River) that were good for beaver, and three lodges were located there at one time (P7.28.11.06). 

 (p. 46) 

Willow and alder beds at the mouths of tributaries and small creeks were described as the best beaver habitat 

along the lower Churchill River (Northland Associates 1980d). A subsequent survey of trapping activity on the 

Churchill River during 1980-1981 (Budgell 1981) indicated that trapping activity had declined dramatically over 

the previous decades. 

Aerial surveys in the fall of 2006 located 53 beaver colonies in 63 blocks (4 km2 each in size) at a density of 

0.22 colonies per km2. Because only nine of these colonies were confirmed to be active (usually by the presence 

of a food cache), the population density would be relatively low, compared to the North American average, at 
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0.04 colonies per km2 (Minaskuat Inc. 2008j). Working in Newfoundland, Payne (1982) identified an average 

colony size of 3.5 individuals which may infer a current density of 0.14 individual beaver per km2 in the area 

defined by the baseline survey. Hay (1958) reported that the size of the colony increased with the quality of the 

habitat. 

Habitat Association 

Several variables contribute to adequate beaver habitat and life history requirements vary seasonally. Beaver 

habitat has to contain a permanent source of surface water; locations with extreme annual or seasonal 

fluctuations in the water level are not suitable (Allen 1983). Beaver can live in areas with poor food conditions, 

but they cannot survive where the water supply fluctuates seasonally or is fast-moving (Novak 1987). Rocky 

streams or lakes with rocky shorelines are not preferred. This species rarely builds lodges and food caches on 

large lakes with excessive wave action or flood-prone areas. Slow-flowing streams in narrow valleys with a 

bedrock foundation are generally preferred, though beaver dams are often at a narrow point where flow may be 

swifter. Granite bedrock is a positive feature because it retains water collected from temporary or seasonal 

runoffs. Beaver will readily occupy artificial ponds or reservoirs if food is available (Novak 1987). 

Beaver preferentially select sites with an abundance of deciduous cover nearby. The primary food is the bark of 

trees, preferentially aspen and birch in Labrador. They will also eat the bark from conifers (Van Gelder 1982) 

when deciduous trees are in short supply. Northcott (1971) described beaver habitat and availability of food on 

the Island in that trembling aspen was preferred, but because the occurrence of this vegetation was sporadic, 

alders were the most important woody food. Other deciduous species, plus balsam fir and black spruce, made 

up only a small portion of the diet. During summer, various aquatic and some Ericaecious species were used. 

Many of the common aquatic plants used by beaver (Allen 1983) such as pondweed, arrowheads and lilies were 

documented during baseline surveys of the wetlands in 2006 (Minaskuat Inc. 2008j).  

Ushakamishku – ‘where there is always beaver’. These are places where there are lots of alder and 
willow bushes as well as birch and spruce trees that beaver like to eat. The beaver’s favourite food is 
willow, alder and ushkatamui, the rhizome of ushteshu (waterlily). “Ushkatamui is like cabbage for the 
beaver” (P1.26.1.07). Sometimes beavers move to new areas because the water is “no good” at their 
ponds. “After they create the reservoir, the trees die, like burned wood. There’s lots of food there for the 
beavers. When searching for beaver, you look for signs up a river, such as cuttings. In the spring, they 
peel the bark off black spruce and other trees” (P4.7.2.07). “If beavers make one lodge, they keep 
reproducing, and they keep using the same lodge, where they feel secure. It’s like us. If someone builds 
a cabin, different people will use it. You trap the beavers out of a lodge, and new beavers will return to 
occupy it (P1.26.1.07).” 

 (p. 46) 

During the assessment for the TLH (Newfoundland and Labrador Department of Works, Services and 

Transportation 2003), observations of beaver lodges and dams were recorded during aerial surveys. Although 

regionally common, beaver activity varied considerably along the route proposed for the TLH. Activity was 

greatest at smaller water bodies and streams with deciduous trees (aspen or birch) nearby. 

Beavers sometimes make two dams and this is called nishuau nâtuâtshəpěmut. An area flooded by 
beavers is called nəssəssn (ITKC.5.12.06). 

 (p. 56) 
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Another animal that is mistha-innishu (‘intelligent’) is amishku (beaver). They make preparations for 
winter in the summer and fall. They construct their uisht (lodge) and gather food, with all the small 
trees gathered by the uisht. They make sure that some of the food sinks close to the uisht, under water. 
To make their uisht warm, they cover it with slush using their tails. They keep an air vent. The beavers 
know they will not come out of the water in the winter, so they keep their food under the water 
(P3.12.2.07).  

 (p. 56) 

Amishku (beaver) makes uat (hole, uata plural) around the edge of a pond in order to hide (P8.7.12.06). 

 (p. 56)  

Amishku may open their dams a little to let water out, but if the water is low they shut their dams again. 
They regulate water levels (P3.5.12.06). 

 (p. 57) 

Based on the key habitat parameters identified in Allen (1983) and Novak (1987), most survey blocks from 2006 

(Minaskuat Inc. 2008j) in the lower Churchill River watershed that indicated current or past activity were 

evaluated as being of relatively better habitat (exception was a single survey block that was evaluated as poor 

habitat quality) (Minaskuat Inc. 2008j). Only six percent of the blocks were rated as good in this watershed. The 

majority of the blocks surveyed (seventy percent) were assigned a rating of medium. Thirty-six of the blocks 

lacked deciduous hardwood trees (a potential food source). 

Wildlife habitat surveys by Minaskuat Inc. (2008f) found that beaver activity ranged from 0.02 to 0.12 

observations/km with the majority of the observations in riparian and wetland habitats. The aerial surveys 

completed by Minaskuat Inc. (2008j) in the fall of 2006 identified a relatively low (compared to elsewhere in 

North America) range of active colonies from 0.00 to 0.13/km², depending on the habitat type (Minaskuat Inc. 

2008j). The existing transmission line corridor had 0.13 active colonies/km².  

2.4.7.3 Limiting Factors 

The findings from the surveys in 2006 (Minaskuat Inc. 2008j) are consistent with the literature, indicating that 

beaver are restricted to habitat near water and the presence of deciduous forest is a limiting factor dictating 

abundance. Most of the beaver colonies (83 percent) observed during aerial surveys in the fall of 2006 did not 

have food cache and were considered inactive, as defined by Bergerud and Miller (1977). Note that Northland 

Associates (1980e) also reported several old abandoned lodges and dams in small bays where creeks entered 

the Churchill River. The relatively high proportion of inactive colonies could be due to overtrapping, animal 

health, predation, food availability and persistence of lodges (beyond their usefulness to beaver) (Payne and 

Finaly 1975; Bergerud and Miller 1977; Allen 1983; Payne 1984; Novak 1987).  

Trapping in Labrador may be a limiting factor to beaver abundance and increased access to currently remote 

areas may increase mortality and reduce abundance. Each of the three management areas (Labrador North, 

Labrador East and Labrador West) has a season from October 15 to May 31. Recreational trapping/hunting 

occurs in areas adjacent to the TLH Phase I between Happy Valley-Goose Bay and Churchill Falls. The average 

harvest during 2002 to 2005 was 151 beaver. In 1987, results from a Sheshatshiu Innu Harvest Activities study 

identified a harvest of 206, most of which was for the purposes of food. One resident of North West River 

identified the Metchin River area as a trapping area for beaver (Minaskuat Inc. 2009b). Trappers reported 

shootings of beaver in Newfoundland from American Black Duck and ptarmigan hunters or as target practice 

(Payne 1984).  

The ITKC noted several important areas in the Churchill River watershed. 
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There are lots of amishku (beaver) up this stretch [Manitu-utshu to Minai-nipiu-shipu] as well. They 
build dams on the brooks (ITKC.20.11.06). 

 (p. 48) 

A brook near Manitu-utshuis called Manitu-utshu-shipiss. It had ushakamishku (“where there is always 
beaver’)” (P3.5.12.06). 

 (p. 48) 

We found amishku (beaver), nitshiku (otter), atshikash (mink), matsheshu (fox), mashku (black bear), and 
pishu (lynx) up Mantueu-shipiss...(P1.19.11.06).  

 (p. 49) 

We caught a lot of matameku (brook trout) up Manatueu-shipiss at freeze-up, and some of these trout 
were quite large. There is lots of innasht (balsam fir) along the river which is not deep. Lots of pineu 
(partridge), uapishtan (marten), amishku (beaver), and kaku (porcupine) – all kinds of animals. It is a 
good place for beaver and marten…(P.2.22.11.06). 

 (p. 49) 

There are all kinds of ushakamishku (where there is always beaver) in the Tepiteu-shipu area 
(P3.5.12.06). 

 (p. 56) 

One October, my sons killed a beaver that was thin by a culvert near Anikutshash-shipiss (Cache River) 
on the Trans Labrador Highway. It should have been fat at this time of the year; beavers are normally 
thin in the spring only. There was something wrong with the beaver (P1.16.11.2006). 

 (p. 76) 

Predator species include wolf (Forbes and Theberge 1996; Payne 1985), lynx (Payne 1985), and Great Horned 

Owl (Payne 1985) as well as river otter. Beavers are susceptible when foraging on shore or migrating overland. 

The river otter is able to enter the den via the water and kill the kits inside; however, an adult or subadult 

beaver always stays with the kits to offer protection.  

Payne (1985) suggested that winter starvation might be a more common source of natural mortality for beaver 

in Newfoundland than previously suspected. This may relate to the sparse supply of deciduous trees for winter 

food storage. 

Amishku (beaver) eat ushashku (muskrat) sometimes. The reason for this is because in the early spring, 
when the animals run out of food, the beaver may find a muskrat in its lodge, and it will kill and eat it. 
Same thing with otters; they may kill and eat young beavers (P3.28.11.06). 

 (p. 61) 

2.4.8 Marten 

Marten is a common and widespread furbearing mammal in Labrador and was among the species identified for 

baseline surveys. Previous research in southern and central Labrador has been primarily through analysis of 

trapping data and studies associated with other environmental assessments.  

2.4.8.1 Primary Sources of Information 

Several sources of data and information exist for marten, including NLDEC, the DND, the IEMR, other project 

reports and scientific journals. Previous relevant research includes the lower Churchill River watershed 

hydroelectric project (Northland Associates Ltd. 1980d), the Voisey’s Bay EIS (VBNC 1997), the Phase III EIS of 

the TLH (Newfoundland and Labrador Department of Works, Services and Transportation 2003) and a research 
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project near Paradise River, 170 km to the southeast of the watershed. The latter project was a study of home-

range size in Labrador published by Smith and Schaefer (2002).  

This information was supplemented through the following studies: 

• late winter surveys that recorded marten tracks and other sign during ground transects Sikumiut (2007b). 

This research involved re-surveying several of the ground transects first deployed on winter habitat use 

from the 1979 effort by Northland Associates Ltd. (1980d). This effort surveyed 85 km of transects for tracks 

of marten and other furbearers; 

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador was completed by the 

ITKC (Innu Nation 2007). Marten are known as Uapishtan by the Innu; and 

• information about current land and resources use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b). 

2.4.8.2 Baseline Conditions for Marten 

Population 

Historical trapping data indicate an apparent decline of marten in the lower Churchill River watershed in the 

1950s (Northcott 1961). Causes were unknown, but likely related to the unavailability of suitable prey. Previous 

research in support of another version of the project during 1979 involved ground surveys in a variety of habitat 

types throughout the lower Churchill River watershed. For that study, marten were determined to be not 

common near the river but moderately abundant on the ridges (Northland Associates Ltd. 1980d). Local 

residents reported that marten were not abundant in the lower Churchill River watershed at that time. These 

informants indicated the area west of Winokapau Lake was the only place where marten were common in the 

valley. On the eastern side of the valley in the Lake Melville area, Luttich and Folinsbee (1975) stated that 

marten had decreased in numbers and were not commonly trapped. 

Habitat Association 

Smith and Schaefer (2002) indicated that marten showed preference for productive forests over non-productive 

forests in Labrador, but no preference for composition within productive forest. This suggested that age and 

structure might have been more important for Labrador marten than forest type. Marten were the most 

abundant predator in the Sikumiut (2007b) study area, noting 77 observations of marten, with track densities of 

0.8 to 1.3 per km on all transects combined and 0 to 2.28 per km on individual transects. The highest densities 

occurred in open and closed black spruce habitats. None of the observations occurred in black spruce/bog 

habitat. Results from the ELC (Minaskuat Inc. 2008b) also assisted with the delineation and categorization of 

marten habitat within the watershed. 

Habitat selection by marten depends on the availability of dense canopy forest patches within a matrix of bogs 

and scrub (Smith and Schaefer 2002). Marten favour and are most successful in continuous late-successional 

coniferous forests (Buskirk 1992; Buskirk and Ruggiero 1994; Poole et al. 2004). Mature coniferous habitat is 

important because it provides the vertical and horizontal structure thought to be necessary for marten, 

regardless of tree species composition (Bowman and Robitaille 1997). This structure provides access to 

subnivean (under-snow) areas in winter for hunting. Buskirk and Powell (1994) postulated that this preference 

was greater in winter than in summer, due to higher vulnerability to predators on a snow surface.  

Although often linked to coniferous trees, marten may not show selection for tree species composition or cover 

within productive forests (Smith and Schaefer 2002). However, marten have not been associated with deciduous 
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forests over forests with a substantial conifer component (Buskirk and Ruggiero 1994). Chapin et al. (1997) 

detected no selection preferences among coniferous, deciduous, or mixed forest types during winter in Maine.  

Several researchers have reported that marten require overstorey canopy closure above certain thresholds for 

suitable habitat. Koehler and Hornocker (1977), Spencer et al. (1983), Thompson and Harestad (1994) and Fuller 

and Harrison (2005) considered 30 percent as the minimum amount of closure considered as habitat. The 

threshold for habitat is somewhat arbitrary and dependent on the definition of what constitutes habitat. It also 

depends on the geographic area of study, as ecotype preferences and adaptations vary for marten across its 

North American range. The threshold of 20 percent canopy closure in southeast Labrador (Smith and Schaefer 

2002) is the most applicable for the Project due to its proximity to the lower Churchill River watershed.  

Home ranges can be tens of square kilometres, with males occupying larger home ranges than females. Smith 

and Schaefer (2002) found that home-range sizes in southeastern Labrador encompass 45.0 km² for males and 

27.6 km² for females. These values are more than double the previously recorded home range sizes for marten. 

The size of the range for females is a reflection of the food resources while the distribution of females 

determined the size of the home range for males (Sandell 1989). The home range size of the marten in the lower 

Churchill River watershed may be smaller than these values, given the higher quality of habitat and greater 

abundance of resources.  

Marten diet varies considerably in different geographic areas (Martin 1994) and the availability of food may be 

the most crucial factor affecting marten distribution (Mech and Rogers 1977). The spatial dynamics of marten 

link with cyclic populations of small mammal prey (Helldin 1999). During the low part of the cycle, home ranges 

tend to increase in size (Thompson and Colgan 1987) so that they can secure enough food resources during the 

shortage. However, Smith and Schaefer (2002) suggested that home ranges in southeast Labrador were large 

because habitat was generally sub-optimal, rather than due to low prey abundance. While voles are typically the 

most common food in all seasons, marten is a generalist omnivore, preying on a variety of small mammals, 

birds, insects, fish, vegetation and carrion, and sometimes relying heavily on fruit in autumn (Martin 1994). 

We caught a lot of matamek (brook trout) up Manatueu-shipiss at freeze-up, and some of these trout 
were quite large. There is lots of innasht (balsam fir) along the river which is not deep. Lots of pineu 
(partridge), upaishtan (marten), amishku (beaver), and kaku (porcupine) - all kinds of animals. It is a 
good place for beaver and marten…(P2.22.11.06). 
 (p. 49) 
“There’s some animals that stay outside and don’t take cover, for example, pineu (partridge), atiku 
(caribou), uapush (snowshoe hare), uapishtan (marten), winter birds such as the gray jay and boreal 
chickadee... (P4.1.12.06) 
 (p. 63) 
“Atshikash (mink), nitshiku (otter), and uapishtan (marten) don’t come out very much in the coldest 
months. They stay in their uatiku (dens) under the snow.”…(P1.24.1.07)  
 (p. 63) 
“Mitshikutan (surf scoter) nests in the vicinity of uauaku (kettle hole). Some uauaku have small islands 
that the surf scoters nest on because they are afraid of matsheshu (fox), atshikash (mink), and 
uapishtan (marten). Sometimes tshiashku (gull) eat their eggs (P1, P5.6.12.06).”  
 (p. 58) 
“The reason animals are attracted to akushamesheu (osprey) nests, is because the osprey drop fish 
sometimes, and the animals smell these ‘scraps’. As soon as the osprey feeds its young, it drops scraps 
and the uapishtan (marten) and atshikash (mink) feed on these scraps” (P3.24.11.06). 
 (p. 60) 
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The lower Churchill River watershed has a diversity of mature and over-mature ecotypes. Primary habitat is 

mature coniferous and mixedwood forests that have an abundance of structural and compositional elements 

providing foraging and breeding habitat. As listed in Table 2-33, these forest types occupy 893.6 km2 (54.6 

percent) (Table 2-34) of the lower Churchill River valley. Secondary habitat differs from primary habitat in that it 

provides a lower quality of foraging and breeding habitat. Dry spruce and hardwood habitats constitute 

secondary habitat, occupying 393.2 km2 (24 percent) of the lower Churchill River valley. Tertiary habitat is 

limited to use as travel corridors due to a lack of structure or composition to provide foraging or breeding 

habitat. This category includes wetland, riparian and burns, occupying 97.4 km2 (6 percent) of this area. All of 

the habitat in the lower Churchill River watershed that is not open water or river can be considered to provide 

some level of marten habitat. Distribution of these habitat types are shown in Figures 2-37 and 2-38. 

Table 2-33 Wildlife Habitat Types Important for Marten in the Lower Churchill River Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A 

Habitat Description 
Year-round 
Importance 

Comment 

RI – Riparian RM, RT Shoreline vegetation Tertiary Primarily used as travel corridor; 
possibly some hunting in winter 

WE – Wetlands FE, LB, MA, WL Marshes, fens, bogs Tertiary Travel corridor 

SD – Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Secondary Vertical structure is marginal for 
hunting 

SW – Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Primary Habitat type can encompass several age 
classes 

WH – White 
Spruce/Mixedwood 

FW Mixed forest with 
white spruce >40 cm 
dbh 

Primary Mostly large mature stands with high 
structural diversity 

FS – Fir Spruce FW, SF Mixed balsam fir and 
black spruce 

Primary Habitat type can encompass several age 
classes 

MF – Balsam Fir/ 
Mixedwood 

MW Mixed balsam fir and 
hardwood 

Primary Habitat type can encompass several age 
classes 

MS – Black Spruce/ 
Mixedwood 

MW Mixed black spruce 
and hardwood 

Primary Habitat type can encompass several age 
classes 

HA – Hardwood HA Hardwood 
dominated forest 

Secondary – 

Other Habitat
B
 OW, RI Open water None – 

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 
B 

Note that burns ≤ 30 years of age were classified as an early age class of another habitat type 

 

Table 2-34 Summary of Marten (Fall/Winter) Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  893.6  54.6  

Secondary Habitat  393.2  24.0  

Tertiary Habitat  97.4  6.0  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  4,273.7  16.9 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 
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Figure 2-37 Marten Habitat Quality: Gull Island Area 

 

 

Figure 2-38 Marten Habitat Quality: Muskrat Falls Area 
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The maps use ELC ecotypes identified during recent wildlife research (Minaskuat Inc. 2008b, 2008c) that 

correlated with field observations and current literature on habitat preferences (Table 2-33). However, the 

ecotypes used in mapping marten habitat do not take into account structural diversity, which is of great 

importance to this species. Within the lower Churchill River watershed, such diversity is usually in the mature 

white spruce and balsam fir forests along the lower Churchill River, and is scarce among the primarily black 

spruce-dominated forests outside the valley. Therefore, of the primary habitat mapped, much of it may actually 

be sub-optimal. From a conservative perspective, it is estimated that at least 4,273.7 km2 or 16.9 percent of the 

lower Churchill River watershed is primary habitat (Table 2-34).  

Limiting Factors 

Marten are first order carnivores in that they have few natural predators in Labrador aside from fisher, which 

occurs west of the lower Churchill River watershed. Lynx, Great Horned Owl and Golden Eagles are other species 

(in the watershed) identified as occasional predators of marten (Banfield 1974). Marten hunt mostly at dawn 

and dusk when prey animals are most active. Males and females may occasionally be together, but are generally 

solitary. 

The season for Marten in Labrador East furbearer zones is from October 15 to March 20 and from November 1 

to March 20 in Labrador West furbearer zone. The number of licensed trappers in Labrador fluctuates based on 

the price of furs; current NLDEC estimates place the number of trappers at approximately 400. The preferred 

species for trappers is marten, both in terms of number taken and market value. 

Fryxell et al. (1999) found Marten population growth rates positively correlated with small mammal densities as 

well as Marten density but negatively correlated with hunting. Home range size related to availability of small 

mammals, which may be influenced by both population cycles and habitat quality (forest productivity, which 

may ultimately influence prey availability) (Smith and Schaefer 2000). Trappers suggest that numbers reflect the 

availability of small mammals (Simon et al. 1999). Studies suggest marten numbers are regulated more by the 

availability of snowshoe hare and feed on small mammals opportunistically (e.g., Poole and Graf 1996, in Simon 

et al. 1999). Simon et al. (1999) found that during a year of low small mammal abundance, snowshoe hare 

consumption did not increase. These authors documented a three year decline in marten following a decline in 

small mammals in Labrador. 

2.4.9 Porcupine 

Porcupines are adaptable and use a variety of forested habitats throughout Canada (Roze 1989; Griesemer et al. 

1998). Considered scarce only decades ago, this species is now common and occurs throughout Labrador. 

2.4.9.1 Primary Sources of Information 

A recent research initiative by NLDEC involving telemetry has examined the ecology of porcupine in central 

Labrador (Schmelzer and Fenske n.d.). The results of this work, local insight from the Innu, and the baseline 

program in 2006 provide the majority of information on existing conditions for this species.  

The following programs supplemented information available on porcupine: 

• incidental observations from ground transects surveyed in spring 2006 (Sikumiut 2007b). This research 

involved re-surveying several of the ground transects on winter habitat use from the 1979 effort by 

Northland Associates Ltd. (1980c); 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 2-138 VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT 

 

• incidental observations during wildlife habitat surveys completed during late summer 2006 (Minaskuat Inc. 

2008f). These late summer-early fall surveys completed over 323 km of transect in several habitat types, 

documenting porcupine (observations, tracks, droppings and evidence of feeding); 

• other documentation of porcupine occurred during other field investigations, particularly along the TLH and 

the access road to Gull Island. For example, the study team recorded five separate sightings of individual 

porcupines along the road between Happy Valley-Goose Bay and Gull Island on a single day (i.e., June 9, 

2007); 

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador as completed by the 

ITKC (Innu Nation 2007); and 

• information about current land and resource use in the lower Churchill River watershed was compiled by 

Minaskuat Inc. (2009b). 

2.4.9.2 Baseline Conditions for Porcupine 

Population 

Available literature indicates porcupine were rarer in southern Labrador in the early 1900s than was found in 

recent studies. Strong (1930) stated porcupine were quite abundant in the timbered regions from Nain to 

Voisey’s Bay but considered scarce in the interior river valleys farther south, despite habitat that appeared more 

hospitable than habitat in the north. A study from the late 1800s (Bangs 1898) found porcupine to be common 

from the St. Lawrence River north to the semi-barrens. Note that effort and accessibility issues may have 

influenced these observations. No observations of porcupine occurred in 1979 during surveys associated with an 

earlier proposal to develop a hydroelectric project on the lower Churchill River (Northland Associates Ltd. 

1980c). Surveys included extensive ground transects in a variety of habitat types throughout the lower Churchill 

River watershed. Porcupine had recovered to the point where they were included on the small game licence in 

2005 (NLDEC 2007) and were observed during baseline surveys conducted by Minaskuat Inc. (2008f) and 

Sikumiut (2007b). 

Sometimes porcupine populations crash. This is natural. When marten are gone, they come back again 
the next year. It’s normal that there are more one year than the next (P1.16.11.2006). 

 (p. 76) 

Habitat Association 

Porcupine prefer coniferous cover; however, observations from the wildlife habitat surveys during the 

environmental baseline program (Minaskuat Inc.  2008f), and relevant literature from Labrador (Schmelzer and 

Fenske n.d.) and others (Banfield 1974), indicate that they might occupy all habitat types to varying degrees, 

with the exception of open water (which is only used, and rarely, as a travel corridor). Habitat selection is based 

on feeding, predator avoidance and resting (Sweitzer and Berger 1992; Stricklan et al. 1995). Porcupine are 

active year-round and display seasonal changes in their foraging ranges (Sweitzer 1996). During fall and winter, 

they feed on the foliage, bark and cambium of black spruce, white spruce, balsam fir, arboreal foraging on bark, 

needles and buds. In spring and summer, they forage predominantly on grasses, forbs, fruit and other riparian 

vegetation (Woods 1973; Banfield 1974). Because of this seasonally different diet, Schmelzer and Fenske (ND) 

found that porcupine in Labrador exhibited variation in habitat selection and seasonal home-range size, 

supporting its categorization as a generalist. The ITKC noted food preferences for this species. 
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Kaku (porcupine) eats birch, white spruce, black spruce, tamarack, balsam fir, trembling aspen, alders 
from the rivers. They eat grasses in the spring - first growth. Regarding trees the porcupine eats 
branches, needles and bark. He eats this from the main trunk (P1.28.11.06) Kaku does not kill the trees. 
He just eats the bark. They eat something inside the bark. They start to eat this in early September. In 
summer they eat shakau (bush, shrub) and uapikun (flower plant). They eat the buds of shakau before 
they flower (P4.7.2.07) . Kaku also eat mətshəkəssi (a) [an unidentified leafy plant, lacking berries that 
grows close to the ground]. Its leaves look like inniminanakashi (low sweet blueberry) or 
uishatshiminakashi (redberry) leaves. Kaku eat this after the snow falls, because the plant sticks out, 
and this what they eat (P1.8.2.07). 

 (pp. 60-61) 

Young Porcupine are born in spring with no particular nesting den or bed, although the site offers concealment, 

such as a log stump or brush pile (Banfield 1974). By fall, most young can fend for themselves. 

Sikumiut (2007b) repeated several ground transects from the 1979 surveys (Northland Associates Ltd. 1980c). 

Eighteen porcupine tracks in snow cover were identified over 80 km of transects. The highest densities were in 

mixedwood and predominantly coniferous habitat and no porcupine tracks were encountered in black 

spruce/bog and willow/alder habitats. During August and September 2006, Minaskuat Inc. (2008f) documented 

evidence of porcupine (observations, tracks, droppings and feeding evidence) on 128 occasions over 323 km of 

transect (Table 2-35). Surveys by Sikumiut (2007b) indicated porcupine sign were most frequent in drier 

coniferous and coniferous - mixedwood forest.  

Table 2-35 Porcupine Activity by Habitat Type in the Lower Churchill River Watershed 

Density of Observations  
(per km) 

Evidence 
Category 

Riparian Wetland 
Spruce 
(Dry) 

Spruce 
(Wet) 

Mixed 
(Spruce 

Dominant) 

Mixed  
(Fir 

Dominant) 

Fir/ 
Spruce 

Hardwood Burn 

Individuals 0.02 0.00 0.01 0.02 0.00 0.00 0.08 0.00 0.00 

Droppings 0.00 0.00 0.04 0.10 0.00 0.27 0.12 0.06 0.00 

Tracks 0.02 0.07 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

Browse 0.06 0.07 0.23 0.51 0.48 0.38 0.62 0.36 0.05 

Other 0.02 0.00 0.00 0.00 0.05 0.05 0.00 0.00 0.00 

Total 0.12 0.14 0.30 0.63 0.53 0.70 0.82 0.42 0.05 

Source: Minaskuat Inc. 2008b, 2008f 

Primary porcupine habitat has an abundance of structural and compositional elements that provides foraging, 

protection and resting habitat (Table 2-36): mature coniferous forest cover, grasses and plant matter mature 

(Banfield 1974). This habitat occupies 832.9 km2 (50.9 percent) of the lower Churchill River valley (Table 2-37). 

Table 2-36 Wildlife Habitat Types Important for Porcupine in the Lower Churchill River Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A
 

Habitat 
Description 

Habitat 
Importance 

Comment 

RI – Riparian RM, RT Shoreline 
vegetation 

Secondary Extensive low shrub cover such as gale, 
burnet and alder; not discernable in regional 
ELC mapping 

WE – Wetlands FE, LB, MA, WL Marshes, fens, 
bogs 

Tertiary May provide some grasses and herbs for 
browsing 
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Table 2-36 Wildlife Habitat Types Important for Porcupine in the Lower Churchill River Watershed (cont.) 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A
 

Habitat 
Description 

Habitat 
Importance 

Comment 

SD - Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Secondary Dry habitats with spruce for browsing 

SW - Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Primary >90% spruce, ground moist, usually 
dominated by moss 

WH – White Spruce/ 
Mixedwood 

FW Mixed forest with 
white spruce 
>40 cm dbh 

Primary Not discernable in regional ELC mapping 

FS - Fir-Spruce FW, SF Mixed balsam fir 
and black spruce 

Primary Not discernable in regional ELC mapping 

MF – Balsam 
Fir/Mixedwood 

MW Mixed balsam fir 
and hardwood 

Secondary  

MS –Black 
Spruce/Mixedwood 

MW Mixed black 
spruce and 
hardwood 

Secondary  

HA - Hardwood HA Hardwood 
dominated forest 

Secondary  

Other habitat
B
  OW, RI Open water None  

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 
B 

Note that burns ≤ 30 years of age were classified as an early age class of another habitat type 

 

Table 2-37 Summary of Porcupine (Fall/Winter) Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  832.9  50.9  

Secondary Habitat  477.5  29.2  

Tertiary Habitat  73.8  4.5  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  4,064.6  16.1 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

Secondary habitat provides an abundance of one or more (or marginal amounts of all) of the three elements for 

porcupine habitat (i.e., food, protection or resting trees). An example of secondary habitat is mixedwood forest 

that has coniferous habitat for foraging and mature trees for protection and resting, but not in the same 

abundance as primary habitat. There are 477.5 km2 (29.2 percent) of secondary habitat in the lower Churchill 

River valley. Tertiary habitat provides marginal foraging, protection, or resting, and areas often used only as 

travel corridors, approximately 73.8 km2 (4.5 percent) of the lower Churchill River valley is considered tertiary 

habitat. The remainder is open water. The habitat distributions in the lower Churchill River valley are shown in 

Figures 2-39 and 2-40, which are based on ELC ecotypes identified during wildlife research (Minaskuat Inc. 

2008b, 2008c) that correlated with field observations and current literature on habitat preferences (Table 2-36). 

Note that some components such as the identification of balsam fir and white spruce are not discernable (from 
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other coniferous forest) within the Regional ELC used to inventory habitat across the lower Churchill River 

watershed. It is estimated that 4,064.6 km2 (16.1 percent) of the watershed is primary habitat (Figure 2-41). 

 

Figure 2-39 Porcupine Habitat Quality: Gull Island 

 

Figure 2-40 Porcupine Habitat Quality: Muskrat Falls Area 
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Figure 2-41 Primary Porcupine Habitat in the Lower Churchill River Watershed 

The survey results are consistent with the literature; both indicate that the primary habitat grouping comprises 

moist coniferous habitat types, secondary comprises mixedwood and spruce (dry) and tertiary comprises 

corridor habitat and wetland. The Innu have noted other features of the landscape of interest for this species: 

Kaku makes holes under trees, or under rocks, in cracks in rock faces in cliffs (P6.1.12.06). 

 (p. 63) 

Kaku (porcupine), pineu (partridge), uapush (snowshoe hare) eat from trees.  

 (p. 60) 

Limiting Factors 

Porcupine have few natural predators in Labrador aside from fisher, which occurs west of the lower Churchill 

River watershed. Mortality usually is the result of winter starvation (Hale and Fuller 1995), vehicle collisions or 

hunting. porcupine quills have been found embedded in several predators, including coyote, cougar, bobcat, red 

fox, lynx, bear, wolf, fisher and Great Horned Owl (Gunn 2001, Internet site). 

In the provincial study in central Labrador, hunting was noted as a major limiting factor that could lead to 

overharvesting of Porcupine (Schmelzer and Fenske n.d.). Increased access and road maintenance may lead to 

increased hunting pressure. Forest harvesting has included the short-lived Labrador liner board project and 

recent pulp and saw log activities of up to 50,000 m3 annually within Forest Management District 19A (FMD 19A) 

(2003). Access roads and harvesting associated with these activities have altered habitat, but have also created 

edges and openings attractive to porcupine in spring. The attraction to roadside areas for feeding (particularly 

during spring), makes porcupine susceptible to vehicle collisions and hunting pressure. Schmelzer and Fenske 

(ND) observed that Labrador roadsides often contained emergent vegetation 7 to 10 days before adjacent 
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forested habitats. Porcupine tended to move to such areas, foraging day and night, becoming vulnerable and 

easily approached by hunters. 

Hunting, particularly by the Innu, has been consistently ongoing with the increasing abundance of the species. 

The 2007/2008 hunting season is the final year of a pilot project allowing small game hunters to hunt porcupine. 

The shooting season for porcupine opens on October 1, 2007, and closes on March 31, 2008. The Wildlife 

Division of NLDEC has asked participating hunters to submit the head or lower jawbone to the Newfoundland 

and Labrador Department of Natural Resources (NLDNR). This data will assist with the determination of game 

management decisions for the species. 

Small game hunting (that occasionally includes Porcupine) is a common recreational and harvesting activity in 

the Assessment Area, participated in by residents of all communities, albeit to a lesser extent by those from 

Labrador City. It is evident from the resource and land use study (Minaskuat Inc. 2009b), that small game 

hunting occurs on both sides of the TLH Phase I between Happy Valley-Goose Bay and Churchill Falls. The access 

provided by the corridor makes for easier travel for snowmobiles and ATVs to favoured hunting areas on the 

north and south sides of the highway. The corridor is also popular for small game hunting by residents from 

North West River. While residents of Mud Lake also use the highway for hunting, they seem to do so to a lesser 

degree and prefer to hunt small game along the shoreline of the Churchill River from the mouth up to Muskrat 

Falls using boats.Results of Sheshatshiu Innu Harvest Activities from 1987 indicate a total harvest of 67 

porcupine. Members of the ITKC made the following observations on harvesting and other limiting factors 

regarding Porcupine. 

“Not long ago, I killed a small Kaku (porcupine). There was something growing on its liver, so we did not 
eat the porcupine. We never saw this growth in the past” (P4.16.11.2006). 

 (p. 81) 

Uhu (great horned owl) can kill kaku porcupine and can swallow a porcupine head (P3.24.11.06).  

 (p. 60) 

“If mashku (bear) eats porcupine quills he will die. I saw a dead bear outside its den in November. I 
found quills inside its stomach. There were quills in the bear’s heart as well. In the fall, the bear only 
eats certain foods – just berries and insects” (P1.28.11.06).  

 (p. 61) 

2.4.10 Canada Goose 

Waterfowl occupy the lower Churchill River and associated water bodies and tributaries, either seasonally or 

periodically during migration. Breeding waterfowl in central Labrador include an early-nesting group (dabbling 

ducks and geese) and a late-nesting group (sea ducks and diving ducks). While the lower Churchill River is 

relatively unproductive for waterfowl because of the large extent of sandy shoreline and sediments, some 

wetlands adjacent to the river are relatively productive and fulfill seasonal life cycle requirements for waterfowl 

(e.g., staging and brood rearing).  

Canada Goose are an example of the early-nesting group. In Labrador, this species is common and widespread 

although it breeds at relatively low densities. However, the extensive amount of habitat in the region results in a 

substantial contribution towards the North Atlantic Flyway population: individuals breeding in this area are a 

part of that population. This species has important cultural significance for the Innu and other residents of 

Labrador. Geese arrive in the area in early May (Chaulk and Turner 2007) and depart in September through 

October (LGL Limited 2008). Canada Goose are strong fliers, able to rise quickly from land or water and able to 
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rapidly gain altitude if disturbed, particularly off a nest (Mowbray et al. 2002). The Innu refer to the Canada 

Goose as nishk. 

2.4.10.1 Primary Sources of Information 

The first quantitative surveys of the Churchill River for waterfowl were in 1978 and 1979 as part of the 

environmental assessment of the proposed Lower Churchill  Development Project (Northland Associates 1980c). 

More recently, various studies have completed spring and/or fall staging surveys of the Churchill River and the 

estuarine wetlands of upper Lake Melville (S. Fudge and Associates 1989a, 1989b; Bateman 1992; DND 1994; 

AGRA Earth and Environmental Ltd. and Harlequin Enterprises 1999; Bateman and Hicks 1999; Turner and 

Chaulk 2000). Recent research initiated by the IEMR focused on the response of nesting Canada Goose to 

aircraft disturbance.  

To supplement this information, additional aerial surveys were carried out in 2006 and 2007 and other programs 

on land use: 

• LGL Limited (2008) completed spring staging, early-nesting and late-nesting waterfowl using helicopter and 

boats with experienced observers working throughout the Churchill River watershed; 

• Innu Nation (2007) compiled Innu environmental knowledge of the Mishta-shipu area, through the ITKC; 

and 

• information about current land and resource use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b). 

2.4.10.2 Baseline Conditions for Canada Goose 

Population 

During the spring staging survey on May 25, 2007, Canada Goose were uncommonly sighted (compared to other 

areas in Labrador), with 51 individuals observed along the main branch of the lower Churchill River, another nine 

along Upper Brook and 369 along Inner Lake Melville from English Point to Geyts Point (LGL Limited 2008). Other 

early nesting waterfowl observed, in descending order of abundance, were American Green-winged Teal, 

American Black Duck, Northern Pintail, Mallard, American Wigeon and Northern Shoveler. 

Northland Associates (1980c) found relatively few waterfowl during surveys in 1978 and1979, probably because 

prime staging and breeding periods were missed. Surveys were conducted during mid- to late July, October and 

March-April. More recently, various studies have reported lower sections of the Churchill River and the 

estuarine wetlands of upper Lake Melville to be important staging areas for waterfowl in spring and fall (S. 

Fudge and Associates 1989a, 1989b; Bateman 1992; Department of National Defence 1994; AGRA Earth and 

Environmental Ltd. and Harlequin Enterprises 1999; Bateman and Hicks 1999). Relatively high numbers (for 

Labrador) of Canada Goose pairs have been identified in spring and early summer along the main branch of the 

lower Churchill River (AGRA Earth and Environmental Ltd. and Harlequin Enterprises 1999). The availability of 

open water is limited in early spring and largely restricted to fast-flowing rivers, inlets and outlets, constrictions 

in lakes and the littoral areas of Upper Lake Melville. Canada Goose are attracted to deltaic areas and other 

shallow water that provides foraging opportunities, and it was the most abundant waterfowl species at ashkui 

(open water) in a spring 2000 survey of various water bodies within and adjacent to the lower Churchill River 

watershed (Turner and Chaulk 2000). It appears that only small numbers remain to breed along the lower 

Churchill River while most continue to migrate elsewhere in this watershed or beyond (LGL Limited 2008). 
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Canada Goose nest widely within the watershed in relatively low numbers, both along the main branch of the 

lower Churchill River and in upland areas, where they use peatlands, ponds and lakes along the upper reaches of 

tributaries of the lower Churchill River (LGL Limited 2008). Areas of open water in spring are of particular 

importance for this species and other waterfowl. 

The Innu language contains lexemes that reference landscape features in relation to concentrations of 
animal and plant species, but these do not translate neatly into western scientific terms such as habitat. 
The term ashkui is a case in point. It refers to a ‘clearwater area’, an area of open water surrounded by 
ice in the spring or fall. Some ashkui may be open all year round due to the strong current there (e.g. off 
Netauakau [Sandy Point] near Sheshatshiu), while others only form at river junctions (takuatuepan), 
lake outlets (kupitan), or river and brook estuaries (shatshu) during fall freeze-up and spring break-up. 
Ashkui can be dangerous places due to the hazards they pose to travel across ice, and so for reasons of 
safety, people with experience in country living are knowledgeable about the locations of ashkui and 
how they change shape according to fluctuations in temperature, wind velocity, and precipitation. 
Moreover, Innu associate ashkui with…shiship (migratory waterfowl), and as a result they established 
their spring camps near ashkui in order to take advantage of the species abundance there. 

 (p. 44) 

The large volume of moving water in the lower Churchill River provides some of the earliest ashkuis in the 

region, used by Canada Goose and other early-arriving waterfowl while waiting for the thaw of interior wetlands 

at higher elevations and latitudes. Hatch (2007) estimates that approximately 60 km2 of the Churchill River from 

Happy Valley-Goose Bay to Churchill Falls is ice-free annually. During years when interior thaw is delayed (e.g., 

1992), larger than average numbers of early-arriving waterfowl may be observed staging along the main branch 

of the lower Churchill River, and particularly in the estuary at Upper Lake Melville. However, the timing of 

Canada Goose arrival on breeding territories appears tied to the availability of nest sites rather than staging 

areas and, similarly, reproductive success is linked to egg-laying dates (Wege and Raveling 1983).  

Habitat Association 

For nesting, Canada Goose prefer peatlands and fluvial sites in boreal regions (Mowbray et al. 2002). In 

Labrador, nesting Canada Goose show a particular association with ribbed fens and fen-marsh complexes 

(Goudie and Whitman 1987; Minaskuat Limited Partnership 2005b). Adults defend the nest, typically located on 

small islands in wetland complexes (Minaskuat Limited Partnership 2004b, 2005b, 2006).  

Only nishk (Canada goose) and inniship (black duck) have nests in marshes (P1, P5.6.12.06) 

 (p. 58) 

Moulting and autumn-staging Canada Goose have more restricted habitat associations, favouring marshes and 

other extensive shallow areas with abundant emergent vegetation and semiaquatic plants (Mowbray et al. 

2002). Along the Churchill River, moulting Canada Goose tend to congregate in wetlands at the mouths of 

tributaries, with the Upper Brook wetland complex being of particular importance (AGRA Earth and 

Environmental Ltd. and Harlequin Enterprises 1999; LGL Limited 2008). This observation was confirmed in Innu 

Nation (2007). 

Food eaten depends on the seasonal variation in nutritional requirements and the seasonal variation in the 

quality and quantity of food available (Mowbray et al. 2002). Sedges and grasses are important during growth 

period in summer and spring migration, but they switch to increased berry and seed intake post-fledging (fall 

and winter) (Mowbray et al. 2002). Vegetation commonly associated with Canada Goose breeding habitat in the 

lower Churchill River watershed includes (LGL Limited 2008):  
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• the mosses Sphagnum compactum, S. pulchrum and Cladopodiella fluitans; 

• a diversity of graminoids such as Scirpus cespitosus, Carex exilis and C. oligosperrma; 

• woody species such as Betula michauxii, B. pumila, Myrica gale, Lonicera villosa and Rubus acaulis; 

• herbaceous angiosperms such as Sanguisorba canadensis and Aster noviblegii; and  

• the spikemoss Selaginella selaginoides. 

Brood production during 2006 surveys was low, but this is likely to vary from year to year. Egg laying occurred in 

mid-May, with hatching in mid-June and young fledging by late August. Some pairs of Canada Goose that nest 

along the lower Churchill River are later joined by immatures, non-breeders and post-breeders undergoing 

feather moult. In mid to late summer, modest numbers complete the annual feather moult along the main 

branch, with the largest concentration (200 to 300 individuals) at the Upper Brook wetland complex, and others 

scattered in smaller numbers at wetlands along the lower Churchill River (AGRA Earth and Environmental Ltd. 

and Harlequin Enterprises 1999; LGL Limited 2008). These individuals may contribute to the larger fall 

concentrations of Canada Goose along coastal Labrador, where it is the most abundant waterfowl species during 

that period (Lidster et al. 1993). However, links between breeding, moulting and staging areas have not been 

documented. No fall aggregations have been reported along the lower Churchill River, but there have not been 

any recent surveys to assess fall staging of waterfowl. 

Last year’s nishk (Canada goose) sheds its feathers and has new ones in the fall. They do this each year. 
Geese do not moult the first year (referring to new borns), but in subsequent years they moult. All ducks 
are like this as well as geese. When the newborns migrate south and return the next spring, they moult 
(P1.6.12.06). 

 (p. 63) 

Primary habitat provides foraging, protection, nesting and resting habitat. The Innu refer to important habitat 

for Canada Goose in the ITKC report. 

Ushatshissu - ‘where there is always geese’. These include muddy flats near the mouths of brooks, as 
well as grassy areas, marshes with small ponds, and also barren hill areas with berries (P1, P6.26.1.07). 
One of the most important areas for nishk (Canada goose) was the mouth of Tepiteu-shipu (Upper 
Brook) and nearby Kaishipanikaut area located between Tshiasku-nipi (Gull Lake) and Muskrat Falls. 

 (p. 47) 

“There were a lot of nishk (Canada geese) at Utshashku-minishtiku in the fall” (P1.28.11.06). 

 (p. 48)  

Tepiteu-shipu is a good place for nishk (Canada geese) in the spring and fall. There were lots of geese 
and ducks on the ice here by the ashkui (area of open water). The ice breaks up early at the mouth of 
the river (P1, P3.28.11.06).  

 (p. 49) 

There is a good feeding area for nishk (Canada geese) at Tepiteu-shipu (P7.5.12.06). 

 (p. 50) 

Kaishipanikaut is a good place for nishk (Canada goose in the spring and fall (P1, P3.28.11.06). 

 (p. 50) 

During the breeding season, primary habitat is wetlands (Table 2-38), which occupy 38.2 km2 (2.3 percent) of the 

1,635 km2 lower Churchill River valley delineated by the Project Area ELC (Table 2-39). Ashkui is primary habitat 

during the brief spring staging period because it provides access to limited open water at the time and 

comprises approximately 60 km2 of the Churchill River (Hatch 2008). 
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Table 2-38 Wildlife Habitat Types Important for Canada Goose in the Lower Churchill River Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A
 

Habitat 
Description 

Spring Habitat 
Importance 

Summer 
Habitat 

Importance 
Comment 

RI - Riparian RM, RT Shoreline 
vegetation 

Secondary Secondary Typically too shrubby to be 
primary habitat, but extensive 
riparian meadows can be 
highly suitable 

WE – Wetlands FE, LB, MA, WL Marshes, fens, 
bogs 

Secondary Primary/ 
Secondary 

Preferred nesting habitat 
within the watershed is in 
string bogs; some pairs breed 
in marshes or fens 

SD - Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Tertiary Tertiary  

SW – Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Tertiary Tertiary  

WH – White Spruce/ 
Mixedwood 

FW Mixed forest 
with white 
spruce >40 cm 
dbh 

Tertiary Tertiary  

FS – Fir-Spruce FW, SF Mixed balsam fir 
and black spruce 

Tertiary Tertiary  

MF – Balsam Fir/ 
Mixedwood 

MW Mixed balsam fir 
and hardwood 

Tertiary Tertiary  

MS – Black Spruce/ 
Mixedwood 

MW Mixed black 
spruce and 
hardwood 

Tertiary Tertiary  

HA - Hardwood HA Hardwood 
dominated 
forest 

Tertiary Tertiary  

Other Habitat OW, RI Open water Primary Tertiary Areas of open water along the 
river important during spring 
staging, but used minimally in 
summer 

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 

 

Table 2-39 Summary of Canada Goose Breeding Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  38.2  2.3  

Secondary Habitat  49.3  3.0  

Tertiary Habitat  1,296.7  79.3  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  898.9  3.6 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 
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Secondary habitat provides an abundance of one or more (or marginal amounts of all) of the critical elements of 

Canada Goose habitat (i.e., food, protection, nesting and resting habitat). Riparian habitat fits this definition 

during the breeding season and occupies 49.3 km2 (3.0 percent) of the lower Churchill River valley. During spring 

staging, riparian and wetland habitats are secondary because they may provide some food and shelter, but 

typically retain too much snow and ice cover to be primary habitat. 

Tertiary habitat provides marginal foraging, protection or resting opportunities and is used only during transit. 

For Canada Goose, this applies to all forested habitats and to open water outside of early spring that can be 

used for resting, but typically is too deep to provide access to food and leaves Canada Goose exposed. Tertiary 

habitat occupies 1,296.7 km2 (79.3 percent) of the lower Churchill River valley. 

The primary, secondary, and tertiary summer habitat for Canada Goose in the lower Churchill River valley are 

shown in Figures 2-42 and 2-43. The maps depict Project Area ELC ecotypes identified during wildlife studies 

(Minaskuat Inc. 2008b, 2008c) that correlated with field observations and current literature on habitat 

preferences (Table 2-38). Primary habitat available for Canada Goose in the lower Churchill River watershed is 

shown in Figure 2-44 and is 898.1 km2 or 3.6 percent (Table 2-39). 

 

Figure 2-42 Canada Goose Habitat Quality: Gull Island Area 
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Figure 2-43 Canada Goose Habitat Quality: Muskrat Falls Area 

 

Figure 2-44 Primary Canada Goose Habitat in the Lower Churchill River Watershed 
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Limiting Factors 

Hunting of Canada Goose occurs throughout its winter range and for subsistence in northern breeding areas 

(Mowbray et al. 2002). Canada Goose adult survival rates are strongly influenced by harvest (Rexstad 1992), 

range from 46 percent (Hestbeck 1994) to 90 percent (Alisauskas and Lindberg 2002) annually (Mowbray et al. 

2002). The pre-fledging period receives the highest mortality (Mowbray et al. 2002). The total harvest by 

Sheshatshiu Innu in 1987 was 780 individuals. The most important egg predators are:  

• Arctic and red foxes; 

• Herring Gulls; 

• Iceland, Glaucous and Glaucous-winged Gulls; 

• Long-tailed and Parasitic Jaegers; 

• Common Raven; 

• American Crow; and 

• black bear (Mowbray et al. 2002; Minaskuat Limited Partnership 2004b).  

Predators of goslings include gulls, foxes and occasionally Bald Eagles (MacInnes and Misra 1972; Stickney 1991; 

Sargeant and Raveling 1992; Hughes 2002; CRE, in Mowbray et al. 2002). The large and aggressive adults rarely 

become prey (Sargeant and Raveling 1992, cited in Mowbray et al. 2002) although documented cases exist of 

predation by coyotes (Hanson and Eberhardt 1971), gray wolves (Raveling and Lumsden 1977; Stephenson and 

Van Ballenberghe 1995), Golden Eagles (Barry 1967) and Bald Eagles (McWilliams et al. 1994) (cited in Mowbray 

et al. 2002).  

2.4.11 Surf Scoter 

Surf Scoter are representative of the late-nesting waterfowl group and are widespread in Labrador. Research 

documenting its range, density, and productivity has been limited and usually in combination with Black Scoter 

and other diving ducks. Results of this work, local insight from the Innu, baseline waterfowl monitoring surveys 

in 2006, and incidental observations during other baseline fieldwork for the Project provide the majority of the 

information on existing conditions for this species. 

2.4.11.1 Primary Sources of Information 

The first quantitative surveys of the Churchill River for waterfowl were in 1978 and1979 as part of the 

environmental assessment of the proposed lower Churchill River hydroelectric development (Northland 

Associates 1980c). More recently, various studies have completed spring and/or fall staging surveys of the 

Churchill River and the estuarine wetlands of upper Lake Melville (S. Fudge and Associates 1989a, 1989b; 

Bateman 1992; Department of National Defence 1994; AGRA Earth and Environmental Ltd. and Harlequin 

Enterprises 1999; Bateman and Hicks 1999; Turner and Chaulk 2000).  

To supplement this information, additional aerial surveys were carried out in 2006 and 2007 and land use 

studies with the Innu and other residents of the area: 

• for spring staging, early-nesting, and late-nesting waterfowl, surveys were conducted using helicopter and 

boats with experienced observers working throughout the Churchill River watershed (LGL Limited 2008); 
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• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador was completed by the 

ITKC (Innu Nation 2007). The Innu refer to Surf Scoter as Mitshikutan, Black Scoter as Shasteship, and White-

winged Scoter as Umamuku; and  

• information about current and land resource use in the lower Churchill River watershed was compiled by 

Minaskuat Inc. (2009b). 

2.4.11.2 Baseline Conditions for Surf Scoter 

Population 

Despite declines elsewhere in their range (Canadian Wildlife Service (CWS) 2007a), Surf Scoter are increasing in 

northeastern Canada (CWS 2007b). Northland Associates (1980d) originally considered Surf Scoter uncommon in 

central Labrador, noting that while it bred in the Lake Melville region, it appeared to pass through the lower 

Churchill River watershed only during spring and fall. AGRA and Harlequin Enterprises (1999) reported high 

numbers of Surf Scoter pairs along the lower Churchill River in spring to early summer. It appeared that these 

pairs did not remain to breed along the lower Churchill River, but rather migrated onward, possibly to ponds and 

other wetlands on adjacent foothills and plateaus.  

Estimates of breeding density for various waterfowl were calculated for the region west of the watershed in 

1970 and 1980, and for southeastern Labrador including parts of the watershed in 1980 (Goudie and Whitman 

1987). Scoter observations were not to species; therefore, it is unknown what proportion of observations 

pertains to Black Scoter versus Surf Scoter, but Surf Scoter is considered more abundant in Labrador. Adjusted 

for detectability, scoter pair density in 1980 was estimated at 4.6/100 km2 for the Churchill Falls area and 

7.0/100 km2 for the Smallwood Reservoir. In the Nipishish Lake ecoregion, which includes a western portion of 

the lower Churchill River watershed, density was estimated at six to eight pairs per 100 km2 during helicopter 

surveys in 2007 (LGL Limited 2008). Assuming the population density within the watershed to be within this 

range, the number of scoters would be between 555 and 1,765 pairs. Because the 1980 surveys reported lower 

densities east of the Smallwood Reservoir and some Black Scoters are included in the estimates, the number of 

Surf Scoter pairs within the lower Churchill River watershed is likely to be closer to the low end of this range. 

Surf Scoter is a migratory species with the Labrador population moving through the North Atlantic Flyway and 

wintering along the Atlantic coast (Figure 2-45). The Surf Scoter is of continental concern because its population 

has been declining, particularly in the Western Boreal Forest, where systematic surveys have documented a 

downward trend since the mid-1950s (CWS 2007a). Since 1990, surveys in the Eastern Boreal Forest show Surf 

Scoter increasing in abundance (CWS 2007b) particularly in Quebec. Approximately 80,000 were observed in 

2006 on a fall staging survey of the St. Lawrence River estuary, 50,000 were recorded on a moulting survey of 

the St. Lawrence River estuary in 2006 and a comparable number of moulting birds was observed along the 

Labrador Coast in 1999 (CWS 2007a). 

Recent baseline studies found that Surf Scoter was the most abundant species among staging waterfowl in 2007, 

accounting for over half of the individuals observed (LGL Limited 2008). Other ducks observed included Common 

Goldeneye, mergansers, Long-tailed Duck, Harlequin Duck, Scaup and Ring-necked Duck. Of these, only 

mergansers and goldeneye appear to remain to nest along the main stem of the lower Churchill River. In 

contrast, the adjacent foothills and upper tributaries of the lower Churchill River watershed are breeding areas 

used by most of the other species, notably the Surf Scoter. 
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Figure 2-45 Range of Surf Scoter in North and Central America 

Habitat Association 

Breeding survey results associated with the environmental baseline research (LGL Limited 2008) were consistent 

with findings for northern Quebec, where scoters laid eggs by early June and hatching commenced in early July. 

The observed breeding density of 19 pairs of Surf Scoters per 100 km² in the upper Minipi River-Joir River area of 

central Labrador (i.e., south of the Churchill River) was much greater than previous estimates for Labrador, and 

similar to the highest reported breeding densities reported for the Lake Bienville area of Quebec, thereby 

extending the core breeding range for this species into southern Labrador. The productivity of indicated pairs 

documented in the lower Churchill River watershed in 2006 (LGL Limited 2008) exceeded the rates in Quebec 

(Savard et al. 1998). Scoters show an aggregated distribution that reflects habitat availability, preferring shallow 

and rocky lakes and avoiding rivers and large, deep lakes (Goudie and Whitman 1987; Savard and Lamothe 

1991). The high densities recorded in the upper Minipi River-Joir River coincided with numerous shallow, rocky 

lakes. 

Spring staging of Surf Scoter occurs primarily along the lower Churchill River (over 1,000 individuals counted in 

2007) including concentrations at the TLH causeway, Muskrat Falls, Beaver Brook outflow, eastern and western 

ends of Winokapau Lake, Metchin River and approximately 10 km downstream from the Churchill Falls Power 

Station tailrace (LGL Limited 2008). Compared to the findings of Turner and Chaulk (2000) and Chaulk and 

Turner (2001, 2002), who surveyed most of the principal waterfowl staging areas in central Labrador, the 

estimate of 1,000 represents the single largest concentration of staging scoters observed in the region. This 

number may be inflated and atypical owing to the lateness of the year. In fact, in most years at the time this 

survey was undertaken in 2007, many Surf Scoter had already dispersed to breeding areas (S. Gilliland, pers. 

comm.). Nonetheless, populations at staging areas are not static, being subject to immigration and emigration. 
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The overall numbers using the area throughout the staging period could be much higher than the number 

observed at any one time. These factors, coupled with the preference of the species for relatively large areas of 

open water (a feature of the lower Churchill River) underscore the regional importance of this area for staging 

Surf Scoter.  

The lower Churchill River is highly suitable for spring staging by Surf Scoter due to the large volume of moving 

water and recessed nature of the Lake Melville ecoregion. This estuary and various locations along the river are 

some of the first open water areas (ashkui) in central Labrador. Hatch (2007) estimates that approximately 60 

km2 of the Churchill River from Happy Valley-Goose Bay to Churchill Falls is ice-free annually. Migrating 

waterfowl rely on open water areas for staging, while awaiting the thaw of interior wetlands at higher elevations 

and latitudes. In some years (e.g., 1992, 2007), the interior thaw may be substantially delayed, and during such 

late years, larger than average numbers of scoters may be observed staging along the lower Churchill River. 

Surf Scoter breeds in the upper watershed of some tributaries of the lower Churchill River, in the adjacent 

foothills of the Mud Lake-Mealy Mountains area and on wetlands along the proposed transmission line corridor 

to Churchill Falls. There is no evidence to suggest that any pairs breed along the Churchill River itself. Above-

average densities of this species are found in the upper watershed of the Minipi River-Joir River tributary and in 

the higher terrain south of Mud Lake, both within the lower Churchill River watershed, but outside the lower 

Churchill River valley.  

Shashteship (black scoter) nests inland, on small islands in lakes that are moss/grass covered and have 
alders. They have their nests in the grassy areas, outside of the alder (P1, P5.6.12.06). 

 (p. 58) 

Mitshikutan (surf scoter) nests in the vicinity of uauaku (kettle hole). Some uauaku have small islands 
that the surf scoters nest on because they are afraid of matsheshu (fox), atshikash (mink), and 
uapishtan (marten). Sometimes tshiashku (gull) eat their eggs (P1, P5.6.12.06). 

 (p. 58) 

Umamuku (white-winged scoter) are the same as mitshikutan (surf scoter) in that they nest on islands in 
uauaku (P1.6.12.06). 

 (p. 58) 

A pre-moult aggregation of Surf Scoter typically gathers immediately upriver of Muskrat Falls beginning in mid-

June, and small numbers may remain until late July (AGRA and Harlequin Enterprises 1999). Most of these are 

likely non-breeders or failed breeders. Larger flocks of immature, non-breeders and post-breeders (mainly 

males) gather in traditional coastal areas to undergo the annual feather moult.  

The male mitshikutan (surf scoter) abandons his wife and chicks and returns to the salt water by himself 
(P1, P5, P6.6.12.06). 

 (p. 58) 

“We never saw mitshikutan (surf scoter) moult in the country, so we believe that it moults in the coastal 
area” (P1.6.12.06).”  

 (p. 53) 

Fall (September-October) aggregations of Surf Scoter occur along the coast of Labrador (Lidster et al. 1993), and 

may include females with young-of-the-year. Links between coastal concentrations and interior breeding in 

Labrador are unknown. No fall aggregations occurred along the lower Churchill River, and there are no recent 

surveys to assess fall staging in this area. The current hypothesis is that young-of-the-year fledge on the interior 
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lakes and females accompany them to traditional coastal areas, where the females complete their moult in a 

pattern similar to that documented for the Harlequin Duck (Robertson and Goudie 1999).  

For Surf Scoter, primary, secondary and tertiary habitats are not discernable using remotely sensed biophysical 

parameters because preferred habitat features are so specific and localized that they are undetectable at the 

scale of mapping available for the area. Instead, important staging areas comprise known patterns of occupancy, 

and important breeding areas are estimated according to the availability of suitable habitat: specifically, shallow 

rocky wetlands at higher elevations, which are widespread in the lower Churchill River watershed. 

The location of staging areas is somewhat variable depending on the timing and nature of spring thaw, but some 

areas such as the confluences of the Pena’s River, Minipi River, Beaver Brook, Cache River and Metchin River 

would be consistently available and used annually. Within this watershed, there are a number of known Surf 

Scoter staging areas (e.g., Minipi Lake, Little Minipi Lake, Anne Marie Lake and Anne Marie River). Lac Fourmont, 

located proximal to the watershed, is also a known staging area for Surf Scoter (Newbury 2001, Internet site). 

Other wetlands within or proximal that have open water early in the spring and represent potential staging 

habitats include Dominion Lake, Hope Lake, Disappointment Lake and the East Metchin River. 

Limiting Factors 

Surf Scoter is at or near the northern extent of its range in Canada, when it arrives annually in Labrador during 

May, with peak numbers by late May (Chaulk and Turner 2007). High annual survival of adults is important for 

sea ducks, as they typically display deferred sexual maturity, low annual recruitment to breeding age and high 

rates of breeding failure (Goudie et al. 1994; Goudie and Jones 2005). Results of the Sheshatshiu Innu Harvest 

Activities study from 1987 indicated a total harvest of 52 in that year. 

2.4.12 Ruffed Grouse 

Of the upland game bird species in Labrador, Ruffed Grouse have the most limited distribution and, perhaps, the 

most specialized habitat requirements. Activities resulting in disturbance (e.g., fire, forest harvesting), in 

combination with the sheltered aspects of this valley, have led to the establishment of preferred habitat 

(deciduous hardwood) in the eastern portion of the lower Churchill River watershed, limiting Ruffed Grouse to 

this and other disturbed areas.   

2.4.12.1 Primary Sources of Information 

In the 1930s to 1940s, ornithologists and ecologists mention Ruffed Grouse in notes and describe the localized 

distribution of this species in the eastern end of the lower Churchill River watershed (Todd 1963). Two early 

sightings of Ruffed Grouse documented in Labrador include one near the mouth of the Churchill River in 1950, 

and the other on the Hamilton River spruce flats in 1944; the species was not observed during a 25 day canoe 

expedition by Todd et al. in 1939 (Todd 1963). Hunter and Associates (1981) has described the Ruffed Grouse as 

uncommon in the lower Churchill River watershed, and limited to deciduous forest and woodlands near Muskrat 

Falls; however, Northland Associates (1980c) have report Ruffed Grouse throughout the proposed flood zone of 

the Project.  

As part of the development of the environmental baseline, additional studies were initiated on Ruffed Grouse, 

which included: 

• incidental observations from ground transects surveyed in spring 2006 (Sikumiut 2007b). This research 

involved re-surveying several of the ground transects on winter habitat use from the 1979 effort by 

Northland Associates Ltd. (1980c); 
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• incidental observations during wildlife habitat surveys completed during late summer 2006 (Minaskuat Inc. 

2008f). These late summer-early fall surveys were completed over 323 km of transect in several habitat 

types, documenting Ruffed Grouse (observations, tracks, droppings); 

• other documentation of incidental sightings of Ruffed Grouse that occurred during other field 

investigations; 

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador as completed by the 

ITKC (Innu Nation 2007); and 

• information about current land and resources use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b). 

2.4.12.2 Baseline Conditions for Ruffed Grouse 

Population 

Across most of the northern part of its range, the Ruffed Grouse regularly undergoes a dramatic fluctuation in 

numbers, coinciding with the 10  to 11 year cycle of snowshoe hares and their associated predators (Rusch et al. 

2000). As such, crowding effects are least apparent during the low phase of the cycle, but any predation (or 

other mortality) that results from disturbance at that point would be of greater consequence to the population. 

In Labrador, Ruffed Grouse are concentrated in deciduous forest (much of the lower Churchill River below the 

Minipi River) and adjacent parts of the good forest zone (from Minipi River to Churchill Falls) (LCDC 1980a, 

1980b; Northland Associates 1980c). Northland Associates (1980c) estimated the total range for Ruffed Grouse 

at less than 1 percent of Labrador’s land area. 

Baseline studies from 2007 suggest low densities (1/km²) of Ruffed Grouse in the lower Churchill River 

watershed (Minaskuat Inc. 2008f, 2008h), compared to 1 to 10/km² elsewhere on its range (Rusch et al. 2000). 

This may be because this population is at its northeastern limit and the preferred deciduous forest habitat 

accounts for only a small proportion of the watershed. Ruffed Grouse density in these areas was estimated at 

7.7/km² (Minaskuat Inc. 2008h). At present, Ruffed Grouse are uncommon and localized, with numbers scarce 

upstream from the Muskrat Falls area and adjacent slopes, not unlike reports by Hunter and Associates in 1981. 

It is unknown whether the local population is cyclic. 

2.4.12.3 Habitat Association 

Ruffed Grouse is closely associated with aspen throughout most of its range. The ITKC provided habitat 

information on all species of grouse in the area. 

“Ushatshineu – ‘where there is always partridge’.  These are densely wooded points and along rivers 
where there is a good mixture of young and old fir trees. Pineu (partridges) will stay in these areas for 
long periods of time (P6.26.1.07). “The innineu (spruce grouse) are in the tall fir trees in sheltered areas 
along the sides of the rivers. On the points where there are lots of fir trees, that’s where you find lots of 
innineu” (P1.8.12.06).” 

 (p. 47) 

“In the stretch of river between Manitu-utshu and Tshiashku-nipi (Gull Lake), there are lots of 
pashpassu (ruffed grouse) where there are birch trees (ITKC.20.11.06).” 

 (p. 48) 

It also occurs in mixed boreal forest, but at lower densities and with lower reproductive success than in aspen-

dominated habitat (Svoboda and Gullion 1972; Rusch et al. 2000). Areas with abundant conifers are less 
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attractive to Ruffed Grouse because these offer little nutritional value and conceal predators (Cade and Sousa 

1985). Ideal habitat includes dense aspen stands of varying ages in close proximity, as these are optimal for the 

brood-rearing period, intermediate-aged saplings are preferred for drumming and adult shelter, and older trees 

provide an important source of food in winter (Cade and Sousa 1985) (Table 2-40).  

Table 2-40 Wildlife Habitat Types and Relative Importance for Ruffed Grouse in the Lower Churchill River 

Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A
 

Habitat Description 
Year-round 
Importance 

Comment 

RI - Riparian RM, RT Shoreline 
vegetation 

Secondary Riparian vegetation can provide an 
important supplementary food source 

WE – Wetlands FE, LB, MA, WL Marshes, fens, bogs Secondary Willows and other shrubs in the drier parts 
of wetlands can be an important 
supplementary food source 

SD - Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Tertiary Little food or shelter  

SW – Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Tertiary Little food or shelter 

WH – White Spruce/ 
Mixedwood 

FW Mixed forest with 
white spruce >40 
cm dbh 

Secondary May provide some sources of food 
depending on the composition of the 
understorey 

FS – Fir-Spruce FW, SF Mixed balsam fir 
and black spruce 

Secondary May provide some sources of food 
depending on the composition of the 
understorey 

MF – Balsam Fir/ 
Mixedwood 

MW Mixed balsam fir 
and hardwood 

Secondary May provide some sources of food 
depending on the composition of the 
understorey 

MS – Black Spruce/ 
Mixedwood 

MW Mixed black spruce 
and hardwood 

Secondary May provide some sources of food 
depending on the composition of the 
understorey 

HA - Hardwood HA Hardwood 
dominated forest 

Primary Provides shelter and food for all parts of the 
life cycle; aspen-dominated forests strongly 
preferred 

Other Habitat
B
  OW, RI Open water None Unsuitable 

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 
B 

Note that burns ≤ 30 years of age were classified as an early age class of another habitat type 

There is little habitat overlap or competition between Ruffed and Spruce Grouse (Pietz and Tester 1982). Where 

habitat is patchy, as is the case of the lower Churchill River watershed, both species may occur. 

Ruffed Grouse is primarily herbivorous, subsisting on twigs and buds in winter, and adding leaves, fruit and some 

insects to its diet in summer (Rusch et al. 2000). Aspen is a particularly critical winter food resource for the 

Ruffed Grouse (Cade and Sousa 1985), although in some northern parts of the range, willow is almost as 

important (McGowan 1973; Doerr et al. 1974). Adequate snow cover without a crust is an important feature of 

wintering habitat and was noted by the ITKC. 

…innineu (spruce grouse), pashpassu (ruffed grouse) and uapineu (willow ptarmigan) live under the 
snow (P4.1.12.06). 

 (p. 63) 
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Insects are an important component of the diet for chicks, accounting for over half of their intake over the first 

few weeks (Cade and Sousa 1985). Males defend territories just over 2 ha in size (Rusch et al. 2000). Ruffed 

Grouse nest on the ground, usually in open deciduous forests, typically sheltered by a tree, shrub, or boulder 

(Rusch et al. 2000), or under slash, bushes or brush piles. (Cade and Sousa 1985). Coarse woody debris such as 

fallen logs is required as a platform for males during their territorial drumming (Cade and Sousa 1985).  

Pashpassu (ruffed grouse) are heard beating their wings in the spring when they are mating. Only 
pashpassu beats its wings when mating (P1.25.1.07). 

 (p. 59) 

The term provided for a ruffed grouse during the mating season is uishakunen. 

 (p. 59) 

Nests are at the base of trees in open hardwood stands (preferably), or under slash, bushes or brush piles (Cade 

and Sousa 1985). 

Maps depicting the relative importance of habitat types (i.e., primary, secondary and tertiary quality) for Ruffed 

Grouse throughout the lower Churchill River watershed (Figure 2-46) and near Gull Island and Muskrat Falls (see 

Figures 2-47 and 2-48) indicate a relative lack of primary habitat at both locations. These maps were generated 

from habitat ecotypes identified in the Project ELC (Minaskuat Inc. 2008b). 

 

Figure 2-46 Primary Ruffed Grouse Habitat in the Lower Churchill River Watershed 
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Figure 2-47 Ruffed Grouse Habitat Quality: Gull Island 

 

 

Figure 2-48 Ruffed Grouse Habitat Quality: Muskrat Falls 
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Several Ruffed Grouse were observed during baseline songbird surveys in 2006 and 2007 (Minaskuat Inc. 2008f, 

2008h). The forest songbird survey (Minaskuat Inc. 2008h) involved 343 point counts along 39 transects 

between June 24 and July 4, 2006, and 450 point counts along 48 transects between June 11 and 28, 2007. The 

wildlife habitat survey (Minaskuat Inc. 2008f) recorded the greatest number of Ruffed Grouse activity in 

hardwood forest, and secondarily with mixed woods. 

In 2006, Ruffed Grouse were observed along Edward’s Brook and Lower Brook (within a few kilometres of the 

Churchill River in each case) and near the Edwards Brook bridge along the TLH. In 2007, observations were 

recorded at Edward’s Brook or Lower Brook, near Upper Brook, and on the south shore of the Churchill River, 

approximately 10 km west of Edward’s Brook. Twelve of the 18 were in hardwood forest, whereas six were in 

mixed woods, mostly dominated by a mix of balsam fir and aspen. Observations from these recent field studies 

are consistent with reports by Hunter and Associates (1981). 

All vegetated areas (not including open water) (Table 2-40) provide some level of Ruffed Grouse habitat. Primary 

habitat for Ruffed Grouse is hardwood forest that provides foraging, protection and resting habitat. As listed in 

Table 2-41, this forest type is limited to about 27.2 km², or 1.7 percent of the lower Churchill River valley. 

Secondary habitat differs in that it provides an abundance of one or two, or marginal amounts of all, of the three 

elements for Ruffed Grouse (food, shelter and nesting habitat). All mixed wood habitat types are classified as 

secondary habitat as they contain a sufficient understorey (at least in places) to provide some foraging and 

shelter opportunities. Similarly, wetland and riparian areas are secondary habitat, as they can be an important 

food source, although they are of no value to Ruffed Grouse for nesting and offer minimal shelter. Secondary 

habitat occupies over 272.1 km², or 16.7 percent of the lower Churchill River valley. Tertiary habitat provides 

marginal foraging, resting or nesting habitat for Ruffed Grouse and is limited to use as travel corridors. Both wet 

and dry black spruce forests, as well as burns, are within this category, as they lack shelter and nesting 

opportunities due to the sparse understorey, and offer minimal foraging options. Most of the lower Churchill 

River valley is tertiary habitat and accounts for 1,085.0 km² or 66.3 percent. The distribution of these habitat 

types is shown in Figures 2-47 and 2-48.  

Table 2-41 Summary of Ruffed Grouse Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  27.2  1.7 

Secondary Habitat  272.1  16.7 

Tertiary Habitat  1,085.0  66.3 

Open Water  251.2  15.3 

Regional ELC  25,214.1  100.0 

Primary Habitat  108.7  0.4 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

As indicated above, the amount of preferred or primary habitat is also limited within the lower Churchill River 

watershed. Based on the corresponding Regional ELC attributes (i.e., Deciduous Open, Deciduous Dense), 

primary habitat for Ruffed Grouse in the lower Churchill River watershed is 108.7 km2 or 0.4 percent (Figure 

2-46; Table 2-41). 
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Limiting Factors 

Increased hunting pressure due to increased road access comprises 5 to 29 percent of the annual mortalities of 

Ruffed Grouse (Rusch et al. 2000). In most populations, hunting is considered compensatory, having little effect 

on population size; however, it is not clear whether this applies to small or isolated populations within this river 

valley. It is possible that among contiguous populations, immigration offsets hunting mortality (Rusch et al. 

2000). Bergerud (1985) considers hunting as additive (i.e., represents additional losses than would occur 

naturally), as yearlings in secondary habitat move to optimum locations where competitors are less. According 

to Armitage (1990), 40 individuals were harvested in Sheshatshiu in 1987. 

Predation is considered the main cause of mortality in grouse, although starvation, disease and accidents are 

also contributing factors (Bergerud 1985). Ruffed Grouse and other upland game birds will often snow roost 

(burrow into the snow) to seek out warmer ambient temperatures. However, these roost areas are often 

detected by aerial and ground predators as noted by the ITKC. 

There are times when the weather affects the behaviour of uapush (snowshoe hare) and pineu 
(partridge). For example, they are tame in the morning when there is no wind. When the weather is 
bad, they stick out their heads, and they are “wild”. When they are “tame” (nənūshkətshu) you can get 
close to them. Only uapush and pineu are nənūshkətshu) (P3.12.2.07). 

 (p. 57) 

Nutshineueshu (gyrfalcon) eat uapineau (willow ptarmigan), innineu (spruce grouse), and uapush 
(snowshoe hare) (P1, P5.6.12.06). 

 (p. 60) 

2.4.13 Osprey 

In the early 1970s, Osprey experienced serious declines throughout its North American range due to the uptake 

of pesticides (e.g., DDT) and effects on hatch success. Since then, the species has recovered with the 

implementation of alternative pest control practices. The Osprey has been the subject of more extensive study 

in the lower Churchill River watershed than most other bird species. The majority of this effort has been through 

annual population monitoring and behavioural investigations associated with the military training at 5 Wing for 

approximately two decades. 

Raptors are often described according to their breeding habitat, such as tree-nesting (e.g., Osprey, Bald Eagle, 

Red-tailed Hawk, Great Horned Owl and Northern Goshawk) and cliff-nesting (Golden Eagle, Merlin, Red-tailed 

hawk and Great Horned Owl). 

2.4.13.1 Primary Sources of Information 

The extensive database that exists on Osprey in central Labrador is the result of a monitoring program of low-

level military flight training activities overseen by the DND and later the IEMR (Jacques Whitford 1992a, 1992b, 

1994, 1995, 1996a, 1996b, 1997c, 1998a, 1998c, 1999e, 1999f, 2001b; Trimper et al. 1998; Minaskuat Limited 

Partnership 2003, 2004a, 2004b, 2005a, 2005b, 2006; Minaskuat Inc. 2008e). 

CF(L)Co. has carried annual surveys for Osprey at the existing transmission line between Churchill Falls and 

Happy Valley-Goose Bay since 1997. Several other surveys have been completed for DND (Jacques Whitford 

1994, 1995, 1996a, 1997c). 
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As part of the environmental baseline program, aerial surveys were carried out for raptors within the lower 

Churchill River watershed in 2006, and gathered additional information from the Innu and other residents in 

Labrador. Information gathered includes: 

• a survey of all known nest sites of Osprey, Bald Eagle and Golden Eagle revisited by helicopter to determine 

the state of the nest site and whether it was occupied by a breeding pair in 1998 (Jacques Whitford 1999e) 

and in 2006 (Minaskuat Inc. 2008e). Active nest sites were revisited prior to fledging to determine nest 

success and output; 

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador completed by the ITKC 

(Innu Nation 2007), Osprey are known as akushamesheu; and 

• information about current land and resource use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b). 

2.4.13.2 Baseline Conditions for Osprey 

Population 

In the definitive Birds of the Labrador Peninsula and Adjacent Areas, Todd (1963) described Osprey as a regular 

breeder along the lower Churchill River, more widely distributed than the other raptor species he listed. Studies 

by the Canadian Wildlife Service in the early 1970s documented a density of 1.5 Osprey territories/100 km² in 

east-central Labrador (Wetmore and Gillespie 1976). At the time, however, the Osprey was actually undergoing 

a continent-wide decline due to the unrestricted use of pesticides (Poole 1989).  

A few years later, and following implementation of several pesticide restrictions throughout North America, 

studies for the Lower Churchill Development Project in 1979 found Osprey to be moderately common. Within 

the lower Churchill River watershed, nine active nests were detected between Churchill Falls and Gull Rapids 

(Northland 1980c). Approximately 20 years later, surveys for the Churchill River power project recorded 39 

artificial nest structures on transmission poles, 21 of which were potentially active (Jacques Whitford 1999e). 

Most nests on transmission line poles occur where suitable nest trees and nests are absent. Osprey also nest on 

larger rock formations in the lower Churchill River watershed (Minaskuat Inc. 2008e).  

Annual monitoring of Osprey related to the activities at 5 Wing from 1991 to 2007, revealed considerable 

variability in Osprey nesting activity, success and productivity (Minaskuat Inc. 2008e). This pattern appears to 

follow a four to five year cycle; however, the number of young fledged per successful nest remains relatively 

constant from year to year (Minaskuat Inc. 2008e).  

As part of the baseline studies for this assessment, Minaskuat Inc. (2008e) surveyed known and encountered 

Osprey nests for activity and reproductive success in 2006. Sixteen of 49 nests within a portion of the lower 

Churchill River watershed were active, and nine of these were successful, producing a relatively high mean of 

1.44 young per successful nest.  

Habitat Association 

Osprey nests in Labrador are typically found within 3 km (mean 435 m) of a water body, commonly on islands in 

streams, or along the shore of smaller tributaries where trees are taller than the surrounding forest canopy 

(Jacques Whitford 1995). Over their range, Osprey show little consistent preference for particular tree species, 

but select trees that provide a good view of the surroundings (Vana-Miller 1987). In Labrador, dominant or co-

dominant white spruce trees are often selected, with balsam fir and black spruce used occasionally (Wetmore 

and Gillespie 1980; Jacques Whitford 1995).  
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Ospreys also nest on large rocks or artificial nesting sites, such as transmission line poles in Labrador (Jacques 

Whitford 1998c, 1999f). 

Some stands of large minaiku (white spruce) were identified by the committee and noted for providing 
nesting locations for akushamesheu. “Osprey are everywhere even on hydro poles. When we travelled 
up Mishta-shipu, we saw nests on white spruce trees along Mishta-shipu” (P3.24.11.06). 

 (p. 47) 

No single habitat type satisfies both nesting and foraging requirements for the Osprey. This species nests at the 

top of tall trees and hunts over open water. Although prey can be a limiting resource for the species, fish are 

widespread within the river valley. Suitable nesting trees are relatively scarce and localized. A habitat suitability 

index developed by the US Fish and Wildlife Service assumes that reproduction is optimal only where an 

adequate number of trees or other appropriate nesting structures are near a water body (Vana-Miller 1987). As 

with other species, the relative importance of various habitats was considered based on preferences 

documented in the literature (Poole 1989; Poole et al. 2002), by previous studies in central Labrador (e.g., 

Jacques Whitford 1998c) and by identifying the habitat type associated with each nest. At the scale of this 

evaluation, important micro-habitat features, such as the presence of a suitable nest site, are not 

distinguishable. Regardless, the intensive multi-year search effort for this species since the early 1990s has 

resulted in an extensive inventory. Most of the existing nest sites (particularly those adjacent to the Churchill 

River), indicative of high quality habitat, are known (Minaskuat Inc. 2008e). 

There are 159 Osprey nest sites known within the lower Churchill River watershed (Minaskuat Inc. 2008e). At 

the request of the Wildlife Division, NLDEC, the locations (coordinates or maps) of raptor nests are not 

presented in this environmental assessment or other public documents. In 2006, Hydro on behalf of CF(L)Co. 

located 26 active osprey nests on its transmission lines in the lower Churchill River watershed. 

The majority of nests are in areas of mature coniferous forest, near inlets/outlets of lakes or other areas where 

fish are accessible. The baseline study confirmed the pattern previously documented for Labrador: Osprey 

prefer tall trees near water for nesting and white spruce (Minaskuat Inc. 2008e). 

The appearance of an Osprey nest on the landscape serves as an indication of good trapping areas as explained 

by the Innu: 

“The reason animals are attracted to akushamesheu (osprey) nests, is because the osprey drop fish 
sometimes, and the animals smell these ‘scraps’. As soon as the osprey feeds its young, it drops scraps 
and the uapishtan (marten) and atshikash (mink) feed on these scraps (P3.24.11.06).” 

 (p. 60) 

Akushamesheu (osprey) is different than mitshishu (eagle) because they only eat fish. They build their 
nests close by fish concentrations (P3.24.11.06)  

 (p. 60) 

Limiting Factors 

Given Osprey in Labrador are at the northern extent of their international range (Poole 1989), there is 

undoubtedly seasonal pressure to establish territories as soon as ashkui or open water for foraging is available. 

Hatch (2007) estimates that approximately 60 km2 of the Churchill River from Happy Valley-Goose Bay to 

Churchill Falls is free of ice each year. In central Labrador, Ospreys arrive in May (varying at each nest location 

according to elevation, current and onset of spring) (Jacques Whitford 1995). Median hatch dates of early July 

infer that clutch initiation and incubation begin by late May with median fledging dates of early September. Last 
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nesting means that fledglings learn to fly during early snowfall and have lowered likelihood of survival (Jacques 

Whitford 1995). In spring 2007, the first Osprey at Mud Lake was observed at the start of May. By May 10, 10 

individuals were observed feeding around an area of open water near the community (R. Best, pers. comm.). 

“Akushamesheu (osprey) is a suicidal bird because it can kill itself hunting. My father and uncle once 
saw an osprey accidentally claw its own head, and Innu hunters found dead ones with their claws stuck 
in their heads. It happens upon impact with the water (P3.24.11.06).” 

 (p. 62) 

The four to five year cycle of reproductive output for Osprey does not appear to relate to a similar prey base 

cycle (i.e., preying primarily on fish (Chubbs and Trimper 1998; Minaskuat Inc. 2008e)), because the number of 

young fledged per successful nest remains relatively constant from year to year (Minaskuat Inc. 2008e). It 

appears that during relatively low years of reproductive success, there are fewer successful nests instead of 

lowered reproductive output per nest. There is some evidence in Labrador that suggests cycles of small 

mammals are coinciding with Osprey productivity (Chubbs and Trimper 1998). It is suspected that increased 

predation on Osprey nests by such species as Marten occurs during years of low small mammal abundance. 

2.4.14 Wetland Sparrows 

Due to their specific habitat requirements, Wetland Sparrows tend to be restricted to riparian and marsh 

habitats within the lower Churchill River watershed. Four species considered in this assessment are Lincoln’s 

Sparrow, Song Sparrow, Swamp Sparrow and Savannah Sparrow. Most of the information gathered on the 

distribution and habitat requirements of these species in this area is from limited investigations by ornithologists 

and the recently completed field program (Minaskuat Inc. 2008h). 

Wetland Sparrows, other sparrows and warblers comprise a diverse group of species referred to as songbirds. 

Songbirds are often closely associated with a particular habitat. In Labrador, songbirds occur from early May to 

early July.  

2.4.14.1 Primary Sources of Information 

Todd (1963) is the standard reference for bird distribution in Labrador, but the majority of the early records for 

the lower Churchill River are from a single 25 day canoe trip in July and August 1939. At that time, coverage of 

the area’s avifauna was limited, as Todd (1963) listed only 52 species for the region (surveys for the Project in 

2006 and 2007 yielded over 90 species). Other studies over the past several decades have placed limited focus 

on breeding songbirds. Of four avian surveys for the Lower Churchill Development Project in 1978 and 1979, 

only one targeted songbirds (Northland Associates Ltd. 1980a). Follow-up work in 1980 was limited to July only 

(Hunter and Associates 1981). In recent years, several papers have been published on songbird densities in the 

area in relation to burns and forest harvesting (Simon et al. 2000; LeCoure et al. 2000; Simon et al. 2002). 

Given the limited data on songbirds in the lower Churchill River watershed during the peak of the breeding 

season, a two-year environmental baseline study and other initiatives were completed:  

• These efforts include 343 point counts which were surveyed along 39 transects during 2006 (June 24 to 

July 4) and 450 point counts along 48 transects during 2007 (June 11 to 28). The study team completed 60 

percent of the point counts in both years. Transects were located throughout the area within the Project 

boundary, the majority originating near the confluence of a tributary with the Churchill River. Distinct 

habitat types were identified (riparian, wetland, dry spruce, wet spruce, white spruce, fir-spruce, mixed 

fir/hardwood, mixed spruce/hardwood, hardwood and burns), and each point count was located largely or 

entirely within a single habitat. Breeding density calculations by habitat type incorporated observations 
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within a 50 m radius of the observer, while abundance and richness were calculated using records from 

within a 150 m radius.  

• A compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador was completed by the 

ITKC (Innu Nation 2007). The Innu refer to small birds as pineshish. White-throated or White-crowned 

Sparrow are known as kauituassakuanishkueishit. 

• Information about current land and resource use in the lower Churchill River watershed was compiled by 

Minaskuat Inc. (2009b). 

2.4.14.2 Baseline Conditions for Wetland Sparrows 

Population 

The Lincoln’s Sparrow, Song Sparrow, Swamp Sparrow and Savannah Sparrow are widely distributed across 

North America but are largely restricted to riparian and wetland habitat within the lower Churchill River valley, 

with only occasional occurrences in other habitat during the breeding season (Minaskuat Inc. 2008h). In winter, 

these species range from southern Canada to Nicaragua, with a core range in the southern United States and 

part of Mexico. Migration occurs on a broad front across North America (Figure 2-49) and may extend into South 

America for some species. Previous studies on drier terrestrial locations in central Labrador describe Lincoln’s 

Sparrow as less common, and do not mention the others as being encountered (LeCoure et al. 2000; Simon et al. 

2000, 2002). 

A small bird called shakau-pineshish (possibly the common redpoll or yellow warbler) is another small 
bird found up Mishta-shipu in the summer (P3.23.11.06). 

 (p. 51) 

Habitat Association 

The Wetland Sparrows are primarily insectivores but may also feed on other invertebrates, especially during the 

breeding season, and a variety of seeds, mostly in winter. Suitable habitat has to include adequate foraging 

opportunities, shelter from predators and sites with adequate substrate and cover for nesting (Elphick et al. 

2001). Nests are on or near the ground, typically amid moderate to dense cover (Ehrlich et al. 1988). Wetlands in 

the lower Churchill River watershed typically provide the requisite cover for shelter and nesting, as well as a 

diverse supply of food such as aquatic and terrestrial invertebrates and sedges and other seed-bearing plants. 

The Lincoln’s Sparrow has the most specialized habitat requirements, nesting almost exclusively in bogs and wet 

meadows with willows and other dense low vegetation (Ammon 1995). The Lincoln’s Sparrow is uncommon 

(Simon et al. 2002), but widespread in Labrador except for in the far north (Ammon 1995). Territories 

throughout their range are 0.1 to 1.4 ha (Ammon 1995). 

The Song Sparrow is a habitat generalist, breeding from forest edges to urban gardens, and favouring shrubby 

habitat often near water (Ehrlich et al. 1988; Arcese et al. 2002). Territory size ranges from 0.04 ha to over 1 ha 

and appears to be largely dependent on the density of the population (Arcese et al. 2002). Before the 

environmental baseline study (Minaskuat Inc. 2008h), the Song Sparrow was not known to breed in Labrador, 

despite its widespread distribution in Canada south of the tundra (Godfrey 1986; Arcese et al. 2002; 

NatureServe 2007, Internet site). 
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Figure 2-49 Range of Wetland Sparrows in North and Central America 
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The Swamp Sparrow occupies a variety of wetland habitats, but favours marshes and habitats with extensive 

water and emergent vegetation over swamps. The presence of open water appears to be the most critical 

habitat cue for breeding Swamp Sparrows (Mowbray 1997; Greenberg 1988). Nests are concealed by dense 

vegetation such as low bushes beside or over water or on the ground near water’s edge, and may be subject to 

flooding (Mowbray 1997). Territory size ranges from 0.03 to 1.0 ha, and often excludes other sparrow species. 

Song and Swamp Sparrows tend to have a low rate of territory overlap, because of the Swamp Sparrow’s 

preference for wetter nesting habitat (Greenberg 1988). The lower Churchill River watershed is at the northern 

edge of its documented range in Labrador (Mowbray 1997; NatureServe 2007, Internet site). 

The Savannah Sparrow inhabits a variety of open habitats throughout its range, including grasslands, tundra, 

marshes, fens and cultivated meadows (Ehrlich et al. 1988). Within the lower Churchill River watershed, 

wetlands provide the only suitable habitat for this species; however, too much open water may also be a limiting 

factor, as shown by a habitat suitability index developed for the Alberta foothills (Wood et al. 1995). Territory 

size varies regionally from as 0.11 ha in Michigan (Potter 1972) to slightly over 1 ha in Quebec (Bedard and 

LaPointe 1984) and may be related to habitat quality. This species is widely distributed across Labrador 

(Wheelwright and Rising 1993; NatureServe 2007, Internet site). 

Moisture, tree density, ground vegetation density and habitat area are critical factors that define habitat 

suitability for Wetland Sparrows (Ammon 1995; Mowbray 1997; Arcese et al. 2002; Wheelwright and Rising 

1993) in the lower Churchill River valley. Moisture requirements vary somewhat among species, with Swamp 

Sparrows at the wet end of the spectrum and Song Sparrows at the dry end. Wetland Sparrows select habitat 

with at least some open water, but also enough dry land for foraging. Tree cover is a limiting factor for all 

Wetland Sparrows, with few if any trees preferred, to a maximum of around one-third tree cover. Song 

Sparrows prefer dense low ground cover for shelter and foraging, with suitability declining with increasing 

scattered or sparse ground cover.  

Five of the songbird species recorded during the forest songbird survey in 2006 and 2007 were largely restricted 

(over 90 percent of observations) to wetlands and riparian areas (Minaskuat Inc. 2008h). Of the five, all except 

the Yellow Warbler were sparrows. As a group, the Wetland Sparrows have a limited distribution within the 

lower Churchill River watershed. Observations in 2006 were limited to 9 of 39 transects. In 2007, observations 

were more widespread, with records from 27 of 48 transects. For both years, observations were almost entirely 

in riparian or wetland areas, with less than 1 percent of records from another habitat type. Of the 74 Wetland 

Sparrow records in 2006, 63 were located along just three transects; two at Upper Brook and one at Elizabeth 

River (Minaskuat Inc. 2008h). In 2007, these three transects again accounted for a substantial number of 

records: 49 of 110. The Upper Brook (south side) wetland complex is particularly important. This area accounts 

for 75 percent of Lincoln’s Sparrows in 2006 and 29 percent in 2007, 70 percent of Swamp Sparrows in 2006 and 

46 percent in 2007, and 92 percent of Savannah Sparrow records in 2006 and 53 percent in 2007 (Song Sparrows 

were too scarce, particularly in 2006, to permit meaningful comparison).  

The lower numbers and percentages of birds found in 2007 may be due to higher water levels than in 2006, 

which limited the availability of habitat during the survey period. In both years, breeding density (number of 

breeding pairs within a defined area) was low in all habitats except riparian and wetland (Table 2-42), and 

Wetland Sparrows were not observed in any other habitats except for a few occurrences in open hardwood 

forest in 2006. 
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Table 2-42 Breeding Density of Wetland Sparrows in 2006 to 2007 

Year 

Number of males per km
2
 

Riparian Wetland 
Spruce 

Dry 
Spruce 

Wet 

Mixed 
Spruce 
dom. 

Mixed 
Fir dom. 

Fir / 
Spruce 

Hardwood Burn 

2006  40.1  37.5 0.0 0.0 0.0 0.0 0.0  11.6 0.0 

2007  53.1  104.2 0.0 0.0 0.0 0.0 0.0  0.0 0.0 

Source: Minaskuat Inc. 2008h 

The breeding songbird survey identified the same specialized habitat preferences of the Wetland Sparrows 

indicated in the literature. Incidental observations from other baseline field programs show that these species 

remain primarily in riparian and wetland areas throughout the summer, with only occasional records in nearby 

forests, usually with a considerable hardwood component. 

Primary habitat for Wetland Sparrows is marshes and adjacent riparian areas that provide for foraging, 

protection and resting (Table 2-43). Primary habitat is limited to 25.5 km2, or 1.6 percent of the lower Churchill 

River valley (Table 2-44). Secondary habitat differs from primary habitat in that it provides an abundance of one 

or more (or marginal amounts of all) of the three elements for Wetland Sparrows (food, shelter and nesting 

habitat). Wetlands other than marshes (i.e., bogs and fens) constitute secondary habitat, as they provide the 

requisite resources, but tend to have much lower productivity and population densities than marshes. 

Secondary habitat occupies 36.3 km2, or 2.2 percent of the lower Churchill River valley. Tertiary habitat provides 

marginal foraging, resting or nesting habitat, and is limited to use as travel corridors. This includes all forest 

habitats, as well as burns, accounting for 1,322.4 km2, or 80.9 percent of the lower Churchill River valley. The 

majority of the Wetland Sparrow habitat within the lower Churchill River watershed is low quality and therefore 

considered tertiary. Because Marsh Wetland was only identified in the lower Churchill River valley (Minaskuat 

Inc. 2008f), it is doubtful that the remaining riparian vegetation in the watershed is associated with this wetland 

type. Primary habitat for Wetland Sparrow occupies 25.5 km2 or 1.6 percent of the lower Churchill River valley 

(Table 2-43). 

Table 2-43 Wildlife Habitat Types Important for Wetland Sparrows in the Lower Churchill River 

Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A 

Habitat Description 
Spring-Summer 

Importance 
Comment 

RI – Riparian RM, RT Shoreline vegetation Primary (marsh) 

Secondary (fens, bogs) 

Primarily in areas with 
extensive low shrub cover 
such as gale, burnett, and 
alders 

WE - Wetlands FE, LB, MA, WL Marshes, fens, bogs Primary (marsh) 
Secondary (fens, bogs) 

Peak densities in large 
marshes; lowest in bogs 

SD – Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Tertiary Forested and dry open 
habitats generally used only 
briefly, while in transit to 
more suitable wetland 
habitats 

 

SW – Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Tertiary 

WH – White Spruce/ 
Mixedwood 

FW Mixed forest with 
white spruce >40 cm 
dbh 

Tertiary 

FS – Fir-Spruce FW, SF Mixed balsam fir and 
black spruce 

Tertiary 
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Table 2-43 Wildlife Habitat Types Important for Wetland Sparrows in the Lower Churchill River 

Watershed (cont.) 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A 

Habitat Description 
Spring-Summer 

Importance 
Comment 

MF – Balsam Fir/ 
Mixedwood 

MW Mixed balsam fir and 
hardwood 

Tertiary Forested and dry open 
habitats generally used only 
briefly, while in transit to 
more suitable wetland 
habitats  

MS – Black Spruce/ 
Mixedwood 

MW Mixed black spruce 
and hardwood 

Tertiary  

HA – Hardwood HA Hardwood 
dominated forest 

Tertiary  

Other Habitat
B
  OW, RI Open water None  

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 
B 

Note that burns ≤ 30 years of age were classified as an early age class of another habitat type 

 

Table 2-44 Summary of Wetland Sparrow Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  25.5  1.6  

Secondary Habitat  36.3  2.2  

Tertiary Habitat  1,322.4  80.9  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat
A 

25.5 - 3518.0 0.1 - 13.9 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 
A
 Because marsh wetland was not encountered outside the lower Churchill River valley, it is doubtful that the riparian vegetation 

elsewhere is associated with this wetland type and therefore would not be considered primary habitat. A range is presented but 
as a conservative measure, the lower end of the range that was defined by the Project Area ELC is used 

The maps comprise 10 ELC ecotypes identified during the wildlife research that correlated with field 

observations, current literature on habitat preferences, local and traditional environmental knowledge (Innu 

Nation 2007) (Table 2-44). Habitat distributions in the lower Churchill River valley are shown in Figures 2-50 and 

2-51. 

All of the terrestrial habitat can be considered to provide some level of Wetland Sparrow habitat, if only as a 

corridor between foraging patches. However, primary breeding habitat is limited and concentrated around 

Upper Brook and at the western end of Winokapau Lake. The number of individuals in these two areas together 

account for over half of those recorded for each of the four Wetland Sparrow species during the forest songbird 

survey (Minaskuat Inc. 2008h). 
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Figure 2-50 Wetland Sparrows Habitat Quality: Gull Island 

 

Figure 2-51 Wetland Sparrows Habitat Quality: Muskrat Falls 
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Limiting Factors 

Spring flooding can destroy entire Swamp Sparrow clutches and broods, and is considered one of the primary 

sources of natural mortality along with predation (Mowbray 1997). Similarly, for Song Sparrow, flooding, 

predation, and desertion combine to account for 80 percent of mortality of Song Sparrow eggs and nestlings in 

coastal populations (Johnston 1956); these factors are likely also important at inland sites. While the timing of 

breeding varies somewhat from year to year in tandem with the spring thaw, the period of vulnerability in the 

lower Churchill River watershed is likely between early June and mid-July for most Wetland Sparrows in all but 

exceptionally early or late years. As they are capable of flight, adult sparrows are at minimal risk of mortality due 

to flooding. Vehicle collisions have been cited as a cause of mortality near breeding sites for Swamp Sparrow 

(Mowbray 1997). 

2.4.15 Harlequin Duck (Species of Concern) 

The Harlequin Duck is a specialized waterfowl species for which Labrador represents the core of its eastern 

breeding distribution. The Harlequin Ducks in Labrador are part of the Northwest Atlantic population and have 

been subjects of research over the past two decades, through multiple aerial surveys and intensive ground-

based studies within the lower Churchill River watershed, most notably at Fig River. Results of this work, local 

insight from the Innu (the Innu refer to Harlequin Duck as nutshipaushtikueshish) and baseline waterfowl 

monitoring surveys in 2006 provide the majority of the information on existing conditions for this species. The 

current baseline conditions reflect the environmental effects of past and present projects and activities in the 

river valley. The ITKC also makes this point. 

“There used to be a lot of nutshipaushtikueshish (Harlequin ducks) at Kakuetipapukunanut in the old 
days before damming and flooding of Meshikamau” (P1.25.1.07). 

 (p. 84) 

The Eastern population of the Harlequin Duck is protected under SARA as a Species of Concern (Table 2-11). 

Over the last 10 years, population numbers have slowly rebounded with a strong recovery across much of 

Eastern Canada (SARA 2008, Internet site). 

2.4.15.1 Primary Sources of Information 

The first quantitative surveys of the Churchill River for waterfowl were conducted in 1978 and 1979 as part of 

the environmental assessment of effects of the proposed Lower Churchill Development Project (Northland 

Associates 1980a, 1980b). Relatively few waterfowl were observed during these surveys that occurred during 

mid- to late July, October and March-April, therefore missing key staging and breeding periods.  

The first intensive aerial waterfowl surveys of the lower Churchill River and some of its major tributaries were in 

June 1991 and June 1992 by CWS (Goudie 1991; Bateman 1992). These surveys confirmed the presence of 

breeding pairs of Harlequin Duck, especially along the larger tributaries, and pairs and flocks were confirmed to 

stage in spring on the lower Churchill River, and may have been progressing westward (Lidster 1992). Male 

Harlequin Duck fitted with satellite transmitter implants during late April-early May at the tip of Quebec’s Gaspé 

Peninsula staged in the Lake Melville basin in early June (Brodeur et al. 2002). 

Surveys of the lower Churchill River watershed started in 1996 as part of the DND monitoring and avoidance 

program of the Military Training Area (Jacques Whitford 1996a, 1996b, 1997c, 1998a) and related to foreign 

military low-level flight training near Happy Valley-Goose Bay. These annual programs provided repeat coverage 

of rivers known to support Harlequin Duck with some limited level of exploratory surveys.  
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In 1998, the renewed interest in possible development of the Churchill River Power Project led to extensive 

surveys of much of the upper and lower Churchill River watershed. The locations of Harlequin Duck pairs were 

consistent along rivers previously surveyed (AGRA Earth and Environmental and Harlequin Enterprises 1999). 

Based on ground research using mark-resighting it was concluded that aerial helicopter surveys, on average, 

only detect approximately 50 percent of breeding pairs along traditionally used reaches of river (Goudie 2004; 

Thomas 2006). 

In 2005, the IEMR, in partnership with CWS, pioneered a project to assess the population trend of the Harlequin 

Duck in Labrador and to determine whether there had been an effect within the Military Training Area. That 

research examined nine tributaries of the lower Churchill River, with results showing a similar number of pairs to 

previous studies (Thomas 2006).  

In addition to the previous research throughout the lower Churchill River watershed, waterfowl surveys were 

initiated in 2006 and 2007, and land use studies amongst the Innu and other residents of Labrador. These 

include: 

• aerial and ground surveys for early and late nesting waterfowl during 2006 and 2007 (LGL Limited 2008). 

Surveys focused on areas of particular importance along the Churchill River and at plots previously 

established in the region in association with the Eastern Habitat Joint Venture. While these surveys were not 

designed specifically for Harlequin Duck, individuals were noted at locations (e.g., Fig River, Cache River) 

consistent with previous efforts; 

• a compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador which was completed 

by the ITKC (Innu Nation 2007); and 

• information about current land and resources use in the lower Churchill River watershed as compiled by 

Minaskuat Inc. (2009b). 

2.4.15.2 Baseline Conditions for Harlequin Duck 

Population 

Harlequin Duck is a migratory species with the Labrador population moving either through the Atlantic Flyway 

and wintering along the Atlantic coast or northeast to the coast of Greenland (Figure 2-52). The lower Churchill 

River watershed is an important breeding area for Harlequin Duck in Labrador. Harlequin Duck nest in the upper 

reaches of many of the tributaries of the lower Churchill River, most notably Pena’s River, Minipi River, Beaver 

Brook, Cache River, Fig River, Elizabeth River and Metchin River. Except for Pena’s River, all of these are 

upstream of Gull Island. Some relatively large concentrations of breeding individuals are known particularly at 

Fig River, where 10 nesting pairs (on average) occupy an 8 km section of the river. Other concentrations occur at 

the Minipi Lake outlet and along Cache River north of the TLH. However, breeding density overall is low, 

approximately one pair for each 4 km of river. 

These pairs, or other individuals, stage for short periods in spring along the lower Churchill River, where open 

water provides an opportunity to rest, feed and progress with courtship while awaiting the thaw of interior 

rivers and streams. A number of conditions make the lower Churchill River highly suitable for spring staging of 

Harlequin Duck. Due to the large volume of moving water and recessed nature of the Lake Melville region, the 

estuary and various locations along the river are some of the first open water areas (ashkui) in the region. Hatch 

(2007) estimates that approximately 60 km2 of the Churchill River from Happy Valley-Goose Bay to Churchill Falls 

is ice-free annually. In some years, the interior thaw may be substantially delayed (e.g., 1992), and during such 

late years, higher than average numbers of Harlequin Duck may be observed staging along the lower Churchill 
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River. These birds are sometimes in flocks of paired birds. Spring-staging Harlequin Duck are usually associated 

with tributary confluences such as where Beaver Brook, Cache River and Metchin River join the lower Churchill 

River, and at either end of Winokapau Lake (AGRA and Harlequin Enterprises 1999; LGL Limited 2008). 

 

Figure 2-52 Range of Harlequin Duck in North America 

Overall, there are few data linking natal rivers with moulting or wintering sites. Some individuals from the Fig 

River breeding population have been linked (by mark-resighting) to moulting sites at the Gannet Islands in Table 

Bay and a wintering site at Isle au Haut in Penobscot Bay, Maine (Thomas and Robert 2001; Goudie 2004). 

However, a paired male, banded at Fig River, was recaptured at a moulting site in southwestern Greenland 

suggesting that central Labrador may be an area of overlap for the two eastern subpopulations proposed by 

Thomas and Robert (2001). 

Habitat Association 

Adult females exhibit a high degree of site fidelity, returning to the same river section each breeding season. The 

ITKC note this as well including areas often used for nesting. 

Nutshipaushtikueshish nests on grassy islands on rivers (P1, P5.6.12.06). 

 (p. 58) 

Males abandon the breeding area soon after incubation commences, and migrate to traditional coastal marine 

sites to undergo their annual moult; females and young follow in early fall. 

For Harlequin Duck, primary, secondary and tertiary habitats follow specific and localized biophysical 

parameters indistinguishable at the scale of mapping available for the area. Instead, important breeding and 
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staging areas follow known patterns of occupancy, including high levels of site fidelity by pairs (Trimper et al. in 

press). The key breeding areas are along rocky and fast-flowing tributaries of the lower Churchill River (e.g., 

Metchin River, Fig River, Cache River, Beaver Brook) (Figure 2-53).  

 

Figure 2-53 Harlequin Duck Breeding Rivers in the Lower Churchill River Watershed 

Nutshipaushtikueshish are generally not seen on the calm sections of rivers, and are rarely seen on 
Mishta-shipu anywhere. They are found in rapids. They have not been seen at Tshiashku-paushtiku but 
are known to frequent a river that empties into Mishta-shipu. This river is called Kaku-shipiss (Fig River) 
(P1.6.12.06; 25.1.07). 

 (pp. 52-53) 

The location of staging areas is somewhat more variable, depending on the timing and nature of spring thaw, 

but consistently used, including both ends of Winokapau Lake, and the confluences with the lower Churchill 

River of Beaver Brook, Cache River and Metchin River. 

Only three nest sites are described in Labrador (Rodway et al. 1998; Chubbs et al. 2000, all in varied habitat. This 

suggests that such locations may be more indicative of local vegetation within a river valley than microhabitat at 

the nest site (Chubbs et al. 2001). In the lower Churchill River watershed, nest initiation may be as early as the 

end of May. 

Limiting Factors 

For Harlequin Duck, changes to habitat are most likely on breeding grounds, where disturbance to rivers may 

cause traditionally used areas to become unsuitable. Logging, either through direct removal or disturbance of 

riparian areas, or through causing increased siltation in rivers, is considered the greatest threat to Harlequin 

Duck habitat in western North America (Robertson and Goudie 1999). The population wintering along the coast 

of Greenland is subject to minimal disturbance, while that along the Atlantic coast of eastern Canada and the 
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northern United States is exposed to somewhat higher levels of activity, but also rarely sufficient to affect 

distribution on more than a local level, or to cause a change in abundance. 

Ducks take their chicks to larger lakes to avoid matsheshu (fox) and other predators (P1.6.12.06). 

 (p. 59) 

The baby Nutshipaushtikueshish can follow their mothers up the rapids six or seven of them in a line. 
There were a lot of them at Kakuetipapukunanut (‘where someone capsized in the current’) in the old 
days before Meshikamau-shipu was dammed (P1.6.12.06; 25.1.07).  

 (p. 53) 

Harlequin Duck are vulnerable to oil spills as they forage extensively in the intertidal zone where oil 

accumulates, and ingest hydrocarbons taken up in high concentrations by aquatic invertebrates (Galt et al. 1991; 

Trust et al. 2000). There is concern that this species and other sea ducks in general may be at risk of suffering 

health effects or even mortality as a result of elevated heavy metal concentrations, especially cadmium and 

selenium (Henny et al. 1995). Benzopyrene, a carcinogen, has also been documented in some Harlequin Duck 

populations. Unlike many other waterfowl, there is little evidence that lead is of concern to this species, likely 

due to its minimal overlap with areas of heavy hunting (Robertson and Goudie 1999). 

Hunting is believed to be the major factor behind the decline of the eastern Harlequin Duck population (Goudie 

1989). Although hunting of this population has long been banned, some illegal take may still occur. Oil spills 

have also resulted in Harlequin Duck deaths, either directly or through dietary poisoning (Robertson and Goudie 

1999). 

2.4.16 Other Species of Concern 

The existing conditions for the RWM Caribou Herd and Harlequin Duck (Species of Concern) are described 

separately in Sections 2.4.4 and 2.4.15, based on the potential interaction with the Project and level of 

background research. Four other Species of Concern confirmed in the lower Churchill River watershed are 

Common Nighthawk, Grey-cheeked Thrush, Olive-sided Flycatcher and Rusty Blackbird. Other Species of 

Concern have the potential to occur in Labrador, such as the Short-eared Owl. It could be breeding in some parts 

of the watershed because of its frequent use of open peatlands, riparian and alluvial sites. Individuals are 

occasionally observed in this area, including an injured individual that was found in August 2008 at Gosling Lake 

(R. Jeffery, pers. com.). The Endangered Ivory Gull likely occurs in the marine areas associated with ice floes in 

winter and spring, and was observed in the Town of Happy Valley-Goose Bay during the winter of 2005 to 2006. 

Barrow's Goldeneye and Peregrine Falcon possibly occur in the Churchill River valley in low numbers as 

migrants, but breeding remains undocumented. There have been two recent (winter 2005-2006) sightings of 

wolverine in Labrador. If valid, the Labrador Wolverine Recovery Team believes that the animal(s) may have 

come from Quebec, as the last confirmed sighting in Labrador was in the 1950s. Both of these sightings were 

north of the lower Churchill River watershed. These species are known to be uncommon or rare visitors to the 

watershed (Table 2-11), so, any interactions with the Project would be incidental. 

2.4.16.1 Primary Sources of Information 

The distribution and abundance of most rare species are relatively unknown in Labrador. Records from a 13 year 

breeding bird survey (Sauer et al. 2007) and general references on the ecological requirements of the species in 

other parts of their range were reviewed.  

As such, specific investigations were initiated for avifauna, mammals and plants as well as land use studies 

amongst the Innu and other residents of Labrador: 
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• Minaskuat Inc. (2008h) completed a two year avifauna study that included 343 point counts surveyed along 

39 transects during 2006 (June 24 to July 4) and 450 point counts along 48 transects during 2007 (June 11 to 

28). Transects were located throughout the area within the Project area boundary, with a majority of them 

originating near the confluence of a tributary with the Churchill River. Ten distinct habitat types were 

identified (riparian, wetland, dry spruce, wet spruce, white spruce, fir-spruce, mixed fir/hardwood, mixed 

spruce/hardwood, hardwood and burns), and each point count was located largely or entirely within a single 

habitat. Breeding density calculations by habitat type incorporated observations within a 50 m radius of the 

observer, while abundance and richness were calculated using records from within a 150 m radius.  

• In 2006, a Wetlands Baseline Study (Minaskuat Inc. 2008k) identified, characterized and classified wetland 

areas, specifically addressing the gaps in knowledge in the ELC report by Beak Consultants Limited and 

Hunter and Associates (1978). 

• A compilation of Innu environmental knowledge of the Mishta-shipu area of Labrador was completed by the 

ITKC (Innu Nation 2007). 

• Information and current land and resource use in the lower Churchill River watershed was compiled by 

Minaskuat Inc. (2009b). 

2.4.16.2 Baseline Conditions for Other Species of Concern 

Populations 

The distribution of the Common Nighthawk extends into central and southern Labrador (Godfrey 1986; 

NatureServe 2007, Internet site). This species was not recorded during 13 years of operation on the Happy 

Valley Breeding Bird Survey route (Sauer et al. 2007), but has been sighted by the forest songbird study team in 

the Churchill River valley and in Happy Valley-Goose Bay. Its Threatened designation (COSEWIC 2007) reflects a 

rapid and severe population decline across its range. While the cause(s) of the decline remain unclear, decreases 

in the insect population, nest predation by gulls and crows in urban areas and rising mortalities due to vehicle 

collisions are contributing factors (Poulin et al. 1996, Internet site; Iron and Pittaway 2000). Although trends in 

Labrador are not monitored, this population may be stable, given that the pressures cited are minor compared 

to other parts of its breeding range (Figure 2-54). In winter, the Common Nighthawk extends across much of 

South America (NatureServe 2007, Internet site). 

The northeastern range of the Olive-sided Flycatcher extends into Labrador, as far as the lower Churchill River 

watershed (Godfrey 1986; Dunn and Alderfer 2007; NatureServe 2007, Internet site). Its presence has been 

noted on the Happy Valley Breeding Bird Survey route, with single individuals recorded during its first five years 

(1978, 1994 to 1997), and another three individuals in 1999, but none at all during the six occasions the route 

was covered between 2000 and 2006 (Sauer et al. 2007). The Olive-sided Flycatcher was designated Threatened 

by COSEWIC in 2007, having not previously been considered a Species of Conservation Concern (COSEWIC 2007). 

Since 2004, it has been considered near-threatened by the World Conservation Union (IUCN 2007, Internet site). 

The Canadian breeding population declined at an average annual rate of 3.94 percent between 1966 and 2006, 

for a cumulative loss of over 80 percent of the population during that period. Although loss of breeding habitat 

is a proposed cause of this decline, the preference of the species for fragmented forests and edge habitat 

suggests that other factors are also involved. Loss or alteration of wintering habitat may be a greater concern. 

This species overwinters in northern South America and Central America (Figure 2-54) (Altman and Sallabanks 

2000, Internet site). 
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Figure 2-54 Range in North and Central America - Other Species of Concern 
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The Gray-cheeked Thrush has not been reviewed by COSEWIC, but is provincially designated as Vulnerable 

under NLESA. Its range extends across much of Labrador (Figure 2-54) and includes the lower Churchill River 

watershed (Todd 1963; Godfrey 1986; Lowther et al. 2001, Internet site). Although records from within this area 

are limited to fewer than five documented reports each from Happy Valley-Goose Bay and North West River 

(Dalley et al. 2005), this likely reflects a general lack of documentation of songbirds, rather than an accurate 

inventory regarding the abundance of Gray-cheeked Thrush. This species was not recorded on the Happy Valley 

Breeding Bird Survey route (Sauer et al. 2007). 

The Rusty Blackbird occurs across most of Labrador except the far north (Godfrey 1986; NatureServe 2007, 

Internet site). It is generally uncommon, with only four individuals recorded on the Happy Valley Breeding Bird 

Survey route over 13 years (Sauer et al. 2007). The Rusty Blackbird was designated a Species of Special Concern 

by COSEWIC in 2007, having not previously been considered at risk (COSEWIC 2007). The species has undergone 

a widespread and substantial decline across its range. The factors behind its decline remain poorly understood 

but likely include the loss of both breeding and wintering habitat, and possibly methylmercury contamination 

and mortality from blackbird control efforts on its wintering grounds (Figure 2-54) (COSEWIC 2006, Internet site; 

IUCN 2007, Internet site). The magnitude and rate of decline are sufficient for the World Conservation Union to 

consider the species globally vulnerable (IUCN 2007, Internet site). 

Habitat Association 

Primary, secondary, and tertiary habitat (or habitat association) for each Species of Concern is based on 10 ELC 

ecotypes identified during the wildlife research that correlated with field observations, current literature on 

habitat preferences, and local and traditional ecological knowledge (Table 2-45). The distribution of habitat 

types are shown in Figures 2-55 to 2-62. 

Table 2-45 Wildlife Habitat Types Important for Species of Concern in the Lower Churchill River 

Watershed 

Wildlife Habitat Type 
Lower Churchill 
River Valley ELC 

Ecotypes
A

 
Habitat Description 

Habitat Importance 

Common 
Nighthawk 

Olive-sided 
Flycatcher 

Gray-cheeked 
Thrush 

Rusty 
Blackbird 

RI - Riparian RM, RT Shoreline vegetation Secondary Primary Secondary Primary 

WE – Wetlands FE, LB, MA, WL Marshes, fens, bogs Secondary Secondary Secondary Primary 

SD - Dry Black 
Spruce/Lichen 

BL, BO Black spruce and 
lichen 

Primary Secondary Tertiary Tertiary 

SW – Wet Black 
Spruce/Moss 

BS, BF Black spruce and 
moss 

Tertiary Tertiary Secondary Secondary 

WH – White Spruce/ 
Mixedwood 

FW Mixed forest with 
white spruce >40 cm 
dbh 

Tertiary Tertiary Primary Secondary 

FS – Fir-Spruce FW, SF Mixed balsam fir and 
black spruce 

Tertiary Tertiary Primary Secondary 

MF – Balsam Fir/ 
Mixedwood 

MW Mixed balsam fir and 
hardwood 

Tertiary Tertiary Primary Secondary 

MS – Black Spruce/ 
Mixedwood 

MW Mixed black spruce 
and hardwood 

Tertiary Tertiary Secondary Secondary 

HA - Hardwood HA Hardwood 
dominated forest 

Tertiary Tertiary Secondary Secondary 

Other Habitat
B
 OW, RI Open water None None None None 

Source: Minaskuat Inc. 2008b, 2008c 
A 

Refer to Table 2-12 
B 

Note that burns ≤ 30 years of age were classified as an early age class of another habitat 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 2-178 VOLUME IIA, CHAPTER 2 EXISTING ENVIRONMENT 

 

 

Figure 2-55 Common Nighthawk Habitat Quality: Gull Island Area 

 

 

Figure 2-56 Common Nighthawk Habitat Quality: Muskrat Falls Area 
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Figure 2-57 Olive-sided Flycatcher Habitat Quality: Gull Island Area 

 

 

Figure 2-58 Olive-sided Flycatcher Habitat Quality: Muskrat Falls Area 
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Figure 2-59 Gray-cheeked Thrush Habitat Quality: Gull Island Area 

 

 

Figure 2-60 Gray-cheeked Thrush Habitat Quality: Muskrat Falls Area 
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Figure 2-61 Rusty Blackbird Habitat Quality: Gull Island 

 

 

Figure 2-62 Rusty Blackbird Habitat Quality: Muskrat Falls Area 
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Primary habitat comprises the structural and compositional elements to provide foraging, protection, and 

resting habitat for wildlife, or ideal growing conditions for plants. Secondary habitat differs in that it provides 

one or more (or marginal amounts of all) of the three elements of wildlife habitat (food, shelter, or nesting 

habitat), or sub-optimal growing conditions for plants. Tertiary habitat provides marginal foraging, shelter, or 

nesting opportunities, or is a travel corridor for wildlife, or that provides marginal growing conditions for plants.  

In the boreal ecoregion, the Common Nighthawk prefers open forest habitat in the form of rocky barrens or 

forests regenerating from fire or clear-cuts (Poulin et al. 1996, Internet site). It is present on its breeding grounds 

from late May to August. A small population of Common Nighthawks exists in Happy Valley-Goose Bay, as 

individuals were frequently observed by the forest songbirds baseline survey study team at night in both 2006 

and 2007. Only one sighting was recorded elsewhere in the watershed, in a burn near Pena’s River in 2006 

(Minaskuat Inc. 2008h). These observations probably underestimate the abundance of Common Nighthawk in 

the valley, as it is active primarily at dusk and dawn. Nighthawks often forage near street and building lights 

where they capture insects attracted by the light (Savignac 2007). 

Primary habitat for Common Nighthawk occupies 366.0 km2 (or 22.4 percent) of the lower Churchill River valley. 

Riparian and wetland habitat types are of secondary quality and represent 61.8 km2 (or 3.8 percent) of this same 

area. The remainder, 956.4 km2 (or 58.5 percent), is considered tertiary habitat (Table 2-46). Primary habitat for 

Common Nighthawk occupies 10,670.6 km2 (or 42.3 percent) of the lower Churchill River watershed. 

Table 2-46 Summary of Night Hawk habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  366.0  22.4  

Secondary Habitat  61.8  3.8  

Tertiary Habitat  956.4  58.5  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  10,670.6  42.3 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

The Olive-sided Flycatcher is an exclusively boreal breeding species that prefers forest edges in burns and 

riparian habitat, or wetlands and open forest (Altman and Sallabanks 2000, Internet site). As a late spring and 

early fall migrant, it is often present on its breeding grounds from late May or early June to mid-August. 

Minaskuat Inc. (2008h) recorded only four Olive-sided Flycatchers during the two year forest songbird survey. A 

single individual was in fir-spruce habitat along the Goose River in 2006, while in 2007 three were observed at 

the interface between burns and spruce forest, two near Metchin River and one near Pena’s River. 

Primary habitat for the Olive-sided Flycatcher occupies 23.6 km2 or 1.4 percent of the lower Churchill River 

valley (Table 2-47). Wetlands and dry black spruce (i.e., secondary habitat) comprise 404.2 km2 or 24.7 percent 

of the lower Churchill River valley. Tertiary habitat occupies 956.4 km2 or 58.5 percent of the lower Churchill 

River valley. Primary habitat for this species becomes more prevalent and represent 3,518.0 km2 or 13.9 percent 

of the Regional ELC or lower Churchill River watershed. 
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Table 2-47 Summary of Olive-sided Flycatcher Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  23.6  1.4  

Secondary Habitat  404.2  24.7  

Tertiary Habitat  956.4  58.5  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  3,518.0  13.9 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

Preferred breeding habitat for the Gray-cheeked Thrush is coniferous forest with a dense understorey (Lowther 

et al. 2001, Internet site; Dalley et al. 2005), which may include regenerating forests, shrubby growth within old-

growth forests, and stunted conifers near the tree line. In Labrador, breeding thrush favour mature coniferous 

forests of black spruce, white spruce, balsam fir, and tamarack (Lowther et al. 2001, Internet site). In western 

Newfoundland, a point count study evaluating bird assemblages in association with different age forests found 

Gray-cheeked Thrush only in mature forests 77 to 87 years old, but absent in younger stands between 40 and 73 

years old (Thompson et al. 1999). Although the Gray-cheeked Thrush makes use of alder and willow thickets in 

much of its range (Lowther et al. 2001, Internet site), this is not the case in Newfoundland, where it appears to 

consistently favour mature conifer stands (Whitaker and Montevecchi 1997). It is present on breeding areas 

from late May to August or early September. The winter range is limited to the northwestern portion of South 

America (NatureServe 2007, Internet site). Gray-cheeked Thrush was recorded by the forest songbird baseline 

survey in both 2006 and 2007 (Minaskuat Inc. 2008h), but was among the least common songbirds in each year. 

In 2006, a single individual was in wet spruce habitat at Bob’s Brook. In 2007, eight individuals were found at 

locations ranging from east of Muskrat Falls to Mouni Rapids, all in spruce dominated habitats. Frequency of 

occurrence was greatest in white spruce, followed by burns, wet spruce and dry spruce. 

Primary habitat for the Gray-cheeked Thrush in Labrador is characterized by mix white spruce, fir-spruce, and 

mixed fir and hardwood. Primary habitat occupies 832.9 km2 or 50.9 percent of the lower Churchill River valley. 

Secondary habitat, which is characterized as riparian, wetlands, wet black spruce, mixed black spruce and 

hardwood, and hardwood habitat types occupies 149.7 km2 or 9.2 percent of the same area. The remainder is 

tertiary habitat that includes dry black spruce and burn habitats. Tertiary habitat occupies 401.6 km2 or 24.6 

percent of the lower Churchill River valley (Table 2-48). Primary habitat for this species is not as common across 

the lower Churchill River watershed but still represents 16.9 percent or a total of 4,266.5 km2. 

Table 2-48 Summary of Gray Cheeked Thrush Habitat in the Lower Churchill River Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  832.9  50.9  

Secondary Habitat  149.7  9.2  

Tertiary Habitat  401.6  24.6  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  4,266.5  16.9 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 
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Nesting habitat for the Rusty Blackbird is typically conifers along the edge of a bog or other wetland. Extensive 

tracts of forest are not used. Rusty Blackbird was also among the least common songbirds recorded by the forest 

songbird survey in both 2006 and 2007 (Minaskuat Inc. 2008h). In 2006, a single individual was in mixed spruce 

edge habitat near Edward’s Brook. In 2007, 15 individuals were in uplands along the interconnecting 

transmission line, and exclusively in wetland or riparian habitat. 

Primary habitat for Rusty Blackbird was riparian and wetlands habitat types that represent 61.8 km2 or 3.8 

percent of the lower Churchill River valley (Table 2-49). Wet Black Spruce, Mixed White Spruce, fir-Spruce, 

Mixed Balsam Fir and Hardwood, Mixed Black Spruce and Hardwood are considered as secondary habitat that 

occurs in 920.8 km2 or 56.3 percent of the lower Churchill River valley. Tertiary habitat consists of 401.6 km2 or 

24.6 percent of the same area. It is characterized by Dry Black Spruce habitat types. In terms of the entire 

watershed, primary habitat is relatively uncommon on 929.7 km2 or 3.7 percent of this area. 

Table 2-49 Summary of Rusty Blackbird Habitat in the Lower Churchill River Valley and Watershed 

Habitat Unit km
2 

Percentage 

Project Area ELC  1,635  100 

Primary Habitat  61.8  3.8  

Secondary Habitat  920.8  56.3  

Tertiary Habitat  401.6  24.6  

Open Water  251.2  15.4  

Regional ELC  25,214.1  100.0 

Primary Habitat  929.7  3.7 

Open Water  2,317.2  9.1 

No Data  361.7  1.4 

Limiting Factors 

Population trends for Common Nighthawk, Olive-sided Flycatcher and Rusty Blackbird have declined over the 

past four decades. Although these declines are likely related to loss or alteration of habitat at least in part, the 

relative importance of changes on the breeding and wintering grounds remains unclear. Changes and loss of 

habitat on their wintering grounds are of greatest concern for Olive-sided Flycatcher and Gray-cheeked Thrush, 

both of which winter entirely in the forests of Central or South America (Altman and Sallabanks 2000, Internet 

site; Lowther et al. 2001, Internet site). Due to its propensity for agricultural and urban areas, the Common 

Nighthawk is unlikely to suffer from deforestation on its winter range (Poulin et al. 1996, Internet site). Rusty 

Blackbird winters mostly in the eastern United States, favouring swampy woods and edges of streams and 

ponds, much like in the summer (Avery 1995, Internet site). It is therefore vulnerable to ongoing degradation of 

wetlands in the region.  

While environmental contamination is of low concern within the lower Churchill River watershed, it may be a 

larger issue during migration, and especially on wintering grounds. Application of chemical herbicides and 

pesticides has reduced populations of a variety of bird species, both through the accumulation of toxins, and by 

eliminating their food sources, in some cases leading to mortality. Although regulations in Canada and the 

United States have reduced the use of harmful chemicals, many are still used in high concentrations in parts of 

Central and South America. Therefore species that overwinter there (Common Nighthawk, Olive-sided 

Flycatcher and Gray-cheeked Thrush) may be at risk to chemical contamination.  

Risk of mortality for birds of conservation concern is greater in regions other than Labrador. Songbird migrants 

are killed annually during migration as a result of collisions with skyscrapers, cell phone towers, wind turbines, 
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lighthouses and other tall structures. Collisions with houses and other low structures are responsible for millions 

of bird deaths annually (Klem 1990). The risk is reduced for species that tend to stay away from suburban 

habitat, which is the case for all of the birds at risk under consideration except Common Nighthawk, and as it 

generally flies well above roof top level, it is also at low risk from this threat. Domestic and feral cats are another 

common cause of mortality for North American songbirds. Among the birds of conservation concern, Gray-

cheeked Thrush is the most vulnerable due to its terrestrial nature. Although it is difficult to quantify the risk of 

mortality faced by individual Species of Conservation Concern while away from their breeding grounds, the 

diversity of threats present along migration routes and on wintering grounds suggests some level of annual 

mortality is to be expected. 
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3.0 ENVIRONMENTAL EFFECTS ASSESSMENT – ATMOSPHERIC ENVIRONMENT  

3.1 Introduction 

The purpose of this chapter is to predict the environmental effects of the Project on the VEC, Atmospheric 

Environment. This VEC was because Project activities could potentially result in adverse environmental effects to 

the atmosphere, directly or through atmospheric processes. The contribution of this Project to air pollutant 

emissions, and the relative benefits of this hydroelectric Project versus other energy producing alternatives are 

of particular interest. 

The emission of Project-related GHGs into the atmosphere, including CO2 and CH4, are considered in an 

environmental assessment (CEA Agency 2003). Air pollutants from the Project, such as PM, NOX and SO2 could 

cause adverse environmental effects on the Atmospheric Environment. The information used to determine 

Project-related GHG and air pollutant emissions was obtained from engineering calculations, published 

literature and, where available, site-specific scientific studies related to other comparable hydroelectric 

facilities. 

The concerns introduced above will be addressed in this chapter for two KIs: note that accidents and 

malfunctions are considered separately in Volume IIB, Chapter 6. 

3.2 Selection of Key Indicators  

Climate and Air Quality were selected as KIs for the Atmospheric Environment because of the potential for 

Project activities to release emissions that might affect both entities. These indicators are receiving considerable 

local, national and international attention in terms of existing and proposed legislation, development of action 

plans and international agreements. 

Environmental issues related to Climate (GHG) and Air Quality are shown in Table 3-1. These issues are related 

to existing conditions, as well as the potential environmental effects of Project construction, and operation and 

maintenance. 

Table 3-1 Key Indicators and Selection Rationale 

Key Indicator Rationale for Selection 

Climate GHG emissions from Project activities are identified as an important influence regarding climate change. The 
creation of the reservoirs will affect carbon sinks near the Project 

Air Quality Emissions as a result of Project activities include particulate matter less than 10 microns (PM10), particulate 
matter less than 2.5 microns (PM2.5), SO2, NOX, and VOCs. The quality of the ambient air, including the 
ground-level concentrations of PM, PM10, PM2.5, SO2, and NOX, is important from a biophysical and socio-
economic perspective 

The effect of a changing climate on the Project is addressed in Volume IA, Chapter 10. 

Noise is described in Volume IIB, Section 5.11.1.2. Predictions were made, and a zone of influence was 

established for noise from blasting activity and traffic on access roads. All activities during construction will be 

done in accordance with the Newfoundland and Labrador Occupational Health and Safety Act and Regulations. 

Noise is not considered a KI; however, the interaction of construction noise with terrestrial habitat is discussed 

in Volume IIB, Section 5.3.1.  
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3.3 Potential Interactions 

The interactions of Project activities and physical works with KIs determine the scope of the assessment. The 

area of human activity and surficial disturbance associated with the 10 year construction phase is presented in 

Volume IA, Chapter 4. A matrix of all known Project activities and physical works associated with each phase and 

each of the KIs associated with the Atmospheric Environment VEC is shown in Table 3-2. Each potential 

interaction is ranked 0, 1 or 2. 

Table 3-2 Interaction of the Project with the Key Indicators for Atmospheric Environment 

Project Activities and Physical Works Climate Air Quality 

Construction  

Upgrading and Constructing Site Access Roads 2 1 

Site Preparation and Construction of Site Buildings 2 2 

Excavation for and Installation of Generation Components 2 2 

Concrete Production 1 2 

Transmission Line Construction 2 2 

Site Water Management 1 0 

Camp Operations 1 0 

Vehicular Traffic on Site 2 2 

Quarrying and Borrowing 1 2 

Reservoir Preparation 2 2 

Impounding 1 0 

Employment 0 0 

Transportation and Road Maintenance 1 2 

Expenditures 0 0 

Operation and Maintenance 

Water Management and Operating Regime 2 0 

Operation of Generation Facilities 2 0 

Site Waste Management 1 0 

Inspection, Maintenance, Repairs along Transmission Line 1 1 

Employment 0 0 

Transportation/Presence and Maintenance of Access Roads 1 1 

Expenditures 0 0 

Accidents and Malfunctions
A
 

Dam Failure 0 0 

Forest Fire 2 2 

Key: 

0 No measureable interaction will occur. Assessment of environmental effects is not required 

1 Identified interactions that are well understood, are subject to prescribed environmental protection measures or normal 
regulatory processes, and/or which can be mitigated/optimized through the application of standard environmental protection or 
management measures and practices. Based on past experience and professional judgement, the potential environmental effects 
resulting from these interactions are rated not significant 

2 Identified interactions that may result in more substantive environmental effects and/or public or regulatory concern. These 
interactions require more detailed analysis and consideration in the environmental assessment, in order to predict, mitigate and 
evaluate potential environmental effects 

A
 Accidents and Malfunctions are assessed in Volume IIB, Chapter 6 
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Project activities will have the potential to produce GHG emissions in quantities that can be estimated or 

measured. They might also result in a loss or gain of carbon sequestration potential, and/or evoke public 

concern. 

Based on professional experience and estimates of GHG emissions from similar projects, potential interactions 

with Climate that are ranked 0 in Table 3-2 would result in no GHG emissions to the atmosphere. In the event of 

an accident or malfunction, some GHG emissions may occur over a short period. The environmental assessment 

of these events is presented in Volume IIB, Chapter 6. 

Similarly, based on experience and estimates of air pollutant emissions from other similar projects, the potential 

interactions of the Project activities with Air Quality that are ranked 0 in Table 3-2 are not expected to have a 

measurable interaction.  

Interactions ranked 1 are either relatively limited in extent, and/or standard procedures are expected to 

mitigate any potential effects. In all cases, the rating of an interaction as 1 is based on the professional 

experience and knowledge of the study team and its confidence that there is no possibility for a significant 

adverse residual effect to occur, or for the effect to contribute measurably to the cumulative environmental 

effects of the Project. Each interaction rated 1 is evaluated at a screening level in the following text.  

3.3.1 Interaction Screening for Construction Activities 

3.3.1.1 Climate 

The GHG emissions from this Project are expected to be low as defined by CEA Agency (2003). During 

construction, concrete production at the Muskrat Falls and Gull Island dam sites, site water management, camp 

operations, quarrying and borrowing, impounding and transportation and road maintenance are expected to 

produce some GHG emissions. However, such emissions will occur only during construction and, based on 

experience, are not expected to be substantive. These Project interactions are therefore ranked 1. 

Some interactions between the Project and Climate are ranked 2 in Table 3-2 due to the magnitude of the 

associated GHG emissions relative to the overall Project. Other interactions are ranked 2 due to public or 

regulatory concerns as expressed in federal or provincial policy or regulatory initiatives. These interactions 

include the GHG emissions from specific construction activities (e.g., fuel consumption of heavy equipment 

during upgrading and constructing site access roads, site preparation and construction of site buildings, 

excavation for and installation of generation components, transmission line construction, vehicular traffic on site 

and reservoir preparation).  

3.3.1.2 Air Quality 

Interactions ranked 1 in Table 3-2 could emit measurable but small quantities of air pollutants (e.g., exhaust 

gases or dust), but these pollutants should not exceed ambient regulatory standards. Activities associated with 

upgrading and constructing site access roads will result in local air contaminant emissions. Some of these air 

pollutant emissions will occur from gasoline and diesel fuel combustion (e.g., CO2, NOX, SO2, CO, PM). These 

emissions are expected to occur only for short durations, will be local and will be low in magnitude. Based on 

professional judgment and experience with other projects, and in consideration of the significance criteria for 

Air Quality (Section 3.5.2), the Project interactions that are rated 1 are not expected to cause adverse 

environmental effects.  

Activities associated with site preparation and construction of site buildings (clearing, grubbing and blasting), 

excavation for and installation of generation components, concrete production, transmission line construction 
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(right-of-way clearing), vehicular traffic onsite, quarrying and borrowing, and transportation and road 

maintenance will be the greatest sources of air contaminant emissions for the Project affecting Air Quality. 

Emissions of combustion gases and particulate matter will result from the operation of off-road construction 

equipment and the concrete batch plants at both sites. There is potential for the generation of fugitive 

emissions of particulate matter from construction activities including clearing, grading, blasting, quarrying and 

the movement and storage of aggregate or soil. Forest fires also have the potential to emit substantive air 

pollutant emissions. Therefore, all of the foregoing activities are ranked as 2. 

3.3.2 Interaction Screening for Operation and Maintenance Activities 

3.3.2.1 Climate 

The lower level of activity during operation and maintenance infers that most Project activities will be mitigated 

through standard practices. These include site waste management; inspection, maintenance, repairs along 

transmission lines; and transportation, presence and maintenance of access roads. These activities were 

assigned an interaction ranking of 1. 

3.3.2.2 Air Quality 

During operation and maintenance several activities such as inspection, maintenance and repairs along 

transmission line; and transportation, presence and maintenance of access roads will be managed by the 

application of standard environmental management. Emissions of air pollutants during operation and 

maintenance of the facilities are expected to originate only from vehicle traffic associated with commuting 

workers and from specific supplier and maintenance activities including inspection, maintenance and repairs 

along transmission line. These activities were assigned an interaction ranking of 1. These air pollutant emissions 

are expected to be very low and would not add any substantive loading to the atmosphere. The Project will 

result in not significant adverse environmental effects on Air Quality during operation and maintenance and will 

not be analyzed further in this assessment.  

3.4 Selection of Measurable Parameters for Atmospheric KIs 

Measurable parameters have been identified for the potential environmental effect (i.e., change in emissions) 

for each KI. A measurable parameter is a definable aspect of a VEC or KI compared against a baseline value or 

condition. The measurable parameters for the Atmospheric VEC are shown in Table 3-3. 

Table 3-3 Measurable Parameters for Atmospheric Key Indicators 

KI Measurable Parameter 

Climate The measurable parameter for Climate are GHG emissions, including CO2 and CH4  

Air Quality The emissions and ambient concentrations of air pollutants described in the Newfoundland and Labrador 
Regulation 39/04, Air Pollution Control Regulations (Government of Newfoundland and Labrador 2004, Internet 
site), Government of Canada’s NAAQO, the Canada-Wide Standards and other recognized emission or ambient 
standards. The relevant air contaminants selected as measureable parameters are PM, PM10, PM2.5, SO2, and NOX 

Emissions of VOC are estimated and compared to overall emissions from Newfoundland and Labrador. However, 
no relevant ambient standard or guideline for VOC exists 

Protocols for estimating GHG emissions have been developed by regulatory agencies around the world, 

including Environment Canada. A detailed methodology has been developed by the Intergovernmental Panel on 

Climate Change (IPCC) to enable countries to estimate and report the changes in national GHG emissions. These 

emissions would come from large industrial sources to common land use changes such as deforestation, 

afforestation, peat bog removal or development, wetland changes and the development of reservoirs for the 
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production of hydroelectricity (IPCC 2003, 2006). This latter methodology allows for the detailed carbon 

modelling of the main pathways of carbon into and out of the Project. Construction GHG emissions are 

estimated from the expected heavy equipment types and use rates and the associated fuel consumption. For 

the operation and maintenance phase, GHG emissions from the reservoirs are estimated and compared to 

existing emissions to determine the net change. 

Air Quality is characterized by the chemical and physical properties of air, as well as the presence of gaseous and 

particulate air contaminants in the atmosphere. 

3.5 Criteria for Describing Environmental Effects – Atmospheric Environment Key 

Indictors 

3.5.1 Climate 

The CEA Agency (2003) guidance recommends that net changes in GHG emissions as a result of a project be 

evaluated and detailed mitigation be considered if they are found to be medium or high; however, medium and 

high are not specifically defined. A large industrial source such as a fossil fuelled electrical generating station or 

large industrial facility is a high GHG emitter. By comparison, a hydroelectric generating station would be 

considered a low emitter. Construction activity and associated GHG emissions, due to the temporary nature and 

low overall fuel consumption, by comparison to large utility and industrial emitters, would also be a low emitter. 

Over the last four decades, global GHG emissions, weighted by their Global Warming Potential (GWP), increased 

by 70 percent from 29 billion tonnes (gigatonnes; Gt) of CO2e in 1970 to 49 Gt CO2e in 2004, and by 24 percent 

between 1990 and 2004 alone (IPCC 2007). Canada’s GHG emissions are at 750 million tonnes and those of 

Newfoundland and Labrador at 10.5 million tonnes in 2005 (Environment Canada 2007a). Even with these global 

increases in GHG emissions, accompanied by changes in climate-influenced parameters and other evidence of 

climate change, it has only been in recent years (IPCC 2007) that there is strong agreement that the climate is 

changing and that the main cause is human activity. Nevertheless, there is no generally accepted amount of 

GHG emission attributable to an individual project for which specific analysis or mitigation should be 

implemented. Recent announcements by Environment Canada indicate that the federal government is 

developing GHG emission mitigation requirements for new facilities. However, hydroelectric generation facilities 

are not mentioned due presumably to the fact that this type of generation facility has a much lower GHG 

emission intensity than coal, refined petroleum products or natural gas. 

3.5.2 Air Quality 

The following criteria are used to describe environmental effects to Air Quality: 

• nature: the long term environmental effects of the Project on Air Quality. 

– adverse 

– positive 

– neutral 

• magnitude: the extent of change in the Air Quality from the baseline state. 

– low: within normal variability of baseline conditions, but is well below regulatory limits and objectives 

– moderate: increase or decrease with regard to baseline but near regulatory limits and objectives 

– high: increase such that the quality of the air is degraded to values that substantively exceed the 

regulatory limits and objectives 
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• geographic extent. 

– local: Project footprint and adjacent 5 km 

– regional: environmental effects occur throughout the Assessment Area and beyond 

• duration: the period of time the environmental effect will occur. 

– short term: one hour, 24 hour values over a period of zero to six months 

– medium term: six months to five years 

– long term: more than five years 

– permanent: will not change back to original conditions 

• frequency: the number of times the Project may exceed the Provincial or Federal ambient air quality 

standards. 

– occasional occurrence: when the standards will not be frequently exceeded 

– frequent occurrence: when the standards will be exceeded more than one hour a week (1 hour 

standard) or one day per month (24 hour standard) 

– prolonged occurrence 

• reversibility: whether the adverse environmental effects are reversible or irreversible. 

– reversible 

– irreversible 

• ecological context: the general characteristics of the area with respect to existing levels of human activity in 

the Assessment Area. 

– undisturbed: area relatively or not adversely affected by human activity 

– developed: area has been substantially previously disturbed by human development or human 

development is still present 

– not applicable 

• level and degree of certainty of knowledge. 

– low: low level of certainty 

– high: high level of certainty 

• likelihood. 

– unlikely: significant adverse environmental effect unlikely to occur 

– likely: significant adverse environmental effect likely to occur 

3.6 Determination of Significance 

3.6.1 Climate 

The consideration of Climate is different from the assessment of the other KIs in this EIS. Following this 

guidance, “the environmental assessment process cannot consider the bulk of GHG emitted from already existing 

developments. Furthermore, unlike most project-related environmental effects, the contribution of an individual 

project to climate change cannot be measured” (CEA Agency 2003). It is, therefore, recognized that it is not 

possible to assess significance with respect to the effect of the Project on Climate.  

Thus, instead of setting a significance criterion, Climate is assessed in this EIS by: 

• conducting a preliminary scoping of GHG emissions; 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 3 ENVIRONMENTAL EFFECTS ASSESSMENT – ATMOSPHERIC ENVIRONMENT PAGE 3-7 

 

• determining jurisdictional considerations (including GHG policies or plans); 

• determining the industry profile (where possible); and 

• considering the magnitude, intensity and timing of Project emissions.  

Specifically, consideration is given to the quantities of GHG emissions from the Project and the relative amounts 

compared to similar projects, and to provincial, national and global GHG emissions. Where GHG emissions are 

considered to be either medium or high, a GHG Management Plan will be prepared. Finally, consideration is 

given to follow-up and monitoring and adaptive management. 

3.6.2 Air Quality 

The significance for an environmental effect on Air Quality is considered in the context of a change in the 

ambient concentrations of air pollutants and a comparison of the expected concentration with regulatory limits 

and objectives. For this Project, the regulatory limits and objectives are shown in Table 3-4.  

Table 3-4 Ambient Air Quality Objectives, Newfoundland and Labrador and Canada 

Air 
Contaminant 

Averaging 
Period 

Newfoundland and Labrador 
Maximum Permissible Ground-

level Concentrations
A 

(g/m³) 

NAAQO 

Maximum Desirable or 
Acceptable Levels

B 

(g/m³) 

Other Ambient Air 
Quality Standards or 

Objectives 

(g/m³) 

PM 24-hour 

Annual 

 120 

 60 

--/120 

60/70 

-- 

-- 

PM10 24-hour  50 -- 50
C
 

PM2.5 24-hour  25 -- 30
D
 

SO2 1-hour 

24-hour 

Annual 

 900 

 300 

 60 

450/900 

150/300 

30/60 

-- 

-- 

-- 

NOX (as NO2) 1-hour 

24-hour 

Annual 

 400 

 200 

 100 

400 

-- 

100 

-- 

-- 

-- 

VOC -- -- -- -- 

Source: 
A
 Air Pollution Regulations (Government of Newfoundland and Labrador 2004, Internet site) 

B
 NAAQO, Maximum Desirable and Acceptable Levels (Government of Canada 1999, Internet site) 

C
 Interim Air Quality Standard for PM10 (British Columbia Ministry of Water, Land and Air Protection 1995, Internet site) 

D
 Ambient Air Quality Criteria (CCME 2006, Internet site) 

-- No standard or objective available 

Notes:  

g/m³ microgram per cubic metre 

NAAQO National Ambient Air Quality Objectives 

NO2 nitrogen dioxide 

NOX nitrogen oxides 

 

PM10 particulate matter less than 10 microns in diameter 

PM2.5 particulate matter less than 2.5 microns in diameter 

SO2 sulphur dioxide 

PM Particulate matter total 

VOC volatile organic compound 

A significant residual adverse environmental effect of the Project on Air Quality is one where, after mitigation 

has been considered, the Project-related emissions of air contaminants will frequently exceed the 

Newfoundland and Labrador or federal ambient air quality standards, as described in Table 3-4. Frequent 

occurrence means the guidelines will be exceeded greater than 1 hour per week (for those air contaminants 

with a 1 hour standard) or 1 day per month (for those air contaminants with a 24 hour standard). An exceedance 

of the annual standard would also be considered a significant residual adverse environmental effect as this 

would represent a prolonged air quality event. A residual adverse environmental effect that does not exceed the 

regulatory standards, as listed in Table 3-4, is rated as not significant. 
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3.7 Change in Emissions - Existing Knowledge 

The Project interactions with Climate and Air Quality that have been ranked 2 in Table 3-2 represent the Climate 

and Air Quality interactions that require a detailed analysis (Table 3-5).  

Table 3-5 Change in Emissions - Project Activities for Interactions Ranked as 2 for Key Indictors 

Project Activities and Physical Works Climate Air Quality 

Construction 

Upgrading and Constructing Site Access Roads   

Site Preparation and Construction of Site Buildings   

Excavation for and Installation of Generation Components   

Concrete Production   

Transmission Line Construction   

Vehicular Traffic on Site   

Quarrying and Borrowing   

Reservoir Preparation   

Transportation and Road Maintenance   

Operation and Maintenance 

Water Management and Operation Regime   

Operation of Generation Facilities   

Accidents and Malfunctions
A
 

Forest Fires   

A
 Accidents and Malfunctions are addressed in Volume IIB, Chapter6 

Emissions of combustion gases including air pollutants and GHG emissions will result from the use of fuel to 

power the heavy equipment during construction activities. Fugitive dust may also be generated during 

construction activities in dry weather. It should be noted that no burning of slash or debris will be done as part 

of the Project. It is noted that since there are no Project activities with interaction raking of 2 for Air Quality 

during operation and maintenance, the changes in Air Quality will be assessed in detail for construction only. 

The overall interaction of construction and its potential environmental effects on Air Quality will be assessed 

rather than making specific distinctions as to the environmental effect caused by each identified activity. The 

Project activities carried forward in this EIS have varying contributions to potential changes in the selected 

measurable parameters. These interactions are summarized in Appendix Table IIA-A. 

3.7.1 Climate – Existing Knowledge 

Greenhouse gases occur in relatively low concentrations in the atmosphere and are in flux with anthropogenic 

and natural releases, chemical destruction and absorption back into the biosphere. These gases may also 

undergo chemical transformations that change their concentrations. The presence of GHG in the atmosphere 

interferes with the ability of the earth to maintain the heat balance. The most common GHG is CO2. The 

concentration of global CO2 has increased from 280 parts per million by volume (ppmv) in pre-industrial times, 

to 379 ppmv in 2005. This is an increase of approximately 100 ppmv or 36 percent (IPCC 2007). The average rate 

of increase since direct measurement began in 1960 is 1.4 ppmv per year. The rate of increase was up to 

1.9 ppmv per year for 1995 to 2005 (IPCC 2007). 

The term greenhouse effect is commonly used to describe the Earth’s heat balance that maintains temperature, 

humidity and precipitation regimes and makes the Earth habitable for humans and other forms of life. Increases 
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in the ambient concentration of CO2 and other GHG compounds (such as CH4) over recent decades have 

changed the heat balance, resulting in a warming of the planet. Greenhouse gases affect the absorption of solar 

radiation by the earth and the atmosphere, this ability to trap heat in the atmosphere varies with each GHG. 

This difference is expressed in terms of global warming potential and is established relative to CO2 (e.g., CH4 has 

approximately 21 times the warming ability as CO2). The relative contribution to the greenhouse effect, and both 

the emissions and concentrations of each GHG in the atmosphere, are commonly expressed in terms of its CO2e 

by accounting for the global warming potential of each GHG. 

GHG emissions from flooded lands can occur via the following pathways after flooding has occurred:  

• molecular diffusion across the air-water interface for CO2 and CH4 (diffusive emissions); 

• bubbles of CH4 from the sediment through the water column (bubble emissions); 

• emissions resulting from the water passing through a turbine or through the spillway and turbulence 

downstream (degassing emissions); and  

• emissions from decay of above-water biomass (IPCC 2006). 

Generic emission factors are used in the IPCC regarding reservoirs in combination with specific surface areas for 

obtaining first level estimated emissions. Site-specific emission factors and other considerations can be used 

where available. For example, CO2, CH4 and N2O emissions have been measured from several new reservoirs 

(flooded lands) around the world. It was found that N2O emissions from flooded lands are considered low (IPCC 

2006). Typically, N2O emissions are substantive only where fertilizer nitrogen inputs are high (IPCC 2006). 

Because there is no agricultural activity being conducted within the boundaries of the watershed, the N2O 

emissions are assumed to be negligible and are not considered further.  

The IPCC (2003, 2006) describes how to estimate GHG emissions from reservoirs at three levels of detail (termed 

Tiers), with the level of detail and precision increasing as one proceeds from Tier 1 to Tier 3. Tier 1 and 2 

methods were developed to estimate the change in GHG emissions from land use/land use change and forestry 

(LULUCF) on a national basis in order to provide broad scale methods of estimating GHG emissions under the 

Kyoto Protocol (IPCC 2003). Tier 1 and 2 methods cannot account for site specific conditions, flows of carbon 

into and out of the reservoir, or potential clearing scenarios of the Churchill River as they use generic emission 

coefficients. Each Tier 1 and Tier 2 calculation is done two ways: a generalized method using generic emission 

coefficients published by the IPCC (2003) and a refined method using, where available, emissions measured 

from the Churchill River, or from similar water bodies or reservoirs in the region.  

The Tier 1 approach provides a simplified method for estimating GHG emissions from reservoirs. Under this 

generalized approach, diffusive and bubble emissions from the water surface of the reservoir may be calculated 

over a period of one year, or 365 days. The net GHG footprint for the Muskrat Falls and Gull Island Reservoirs is 

determined from Tier 1 emission calculations 

The Tier 2 approach provides a more detailed method for estimating GHG emissions from reservoirs and 

operating hydroelectric generating facilities. Under this approach, two different emission factors are used for 

each of the ice-free and ice-covered periods of the year. Bubble emissions through the water column are 

considered, as well as degassing emissions from the spillways and turbines of operating generating facilities. The 

net GHG footprint for reservoirs as well as the generating facilities is determined based on the Tier 2 emission 

calculations outlined by the IPCC (2003). 

Tier 3 methods are project-specific and provide a finer level of detail in estimating more realistic and 

comprehensive accounts of net GHG emissions. The IPCC (2006) notes that Tier 3 methods, based on detailed 

measurements, should include all relevant fluxes of GHG emissions from flooded lands over the lifetime of the 
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reservoir, including degassing emissions, and taking into consideration the age, geographic location and water 

temperature of the reservoir. The Tier 3 carbon model was developed to predict GHG emissions for the existing 

environment and for the operation of the Muskrat Falls and Gull Island facilities, both in the near-term 

(approximately two years after the facilities start operation) and the long term (approximately 20 to 100 years 

after start-up).  

GHG emission estimates were independently completed for the operation of the 188 km² Eastmain-1-A 

Powerhouse and Rupert Diversion EIS in December 2004 (Hydro-Québec 2004, Internet site). The gross GHG 

emissions were determined to be in the range of -51,000 to 11,000 tonnes of CO2e per year. The GHG emissions 

would be considered low in the context of national regulatory advice (CEA Agency 2003). The size of the two 

inundation areas (188 and 126 km²) and latitude of the two projects are similar to this Project. 

3.7.2 Air Quality – Existing Knowledge 

While baseline emissions in the Assessment Area are currently low, emissions from existing transportation 

sources in Newfoundland and Labrador can be used to benchmark the future Project-related emissions. A 

summary of these emissions in Newfoundland and Labrador for 2005 (Environment Canada 2007, Internet site) 

is presented in Table 3-6 and is the most recent published information available for the Province. 

Table 3-6 Emissions from Transportation of Equipment and Materials to and from the Project 

Air Contaminant 
Total 2005 Emissions from Transportation in NL 

(t)
A

 

PM  1,028 

VOC  11,213 

NOX  20,895 

SO2  2,128 

Source: 
A
 Environment Canada 2007, Internet site 

Notes: 

VOC-Volatile Organic Compound  PM - particulate matter total 

NOX - nitrogen oxides  SO2 - sulphur dioxide 

These estimates are based on the Project design as of June 2008 and may be minimally different from current and future Project design 
refinements. These differences are not sufficiently large to change conclusions regarding the environmental effects of the Project on 
the environment 

The existing Air Quality is considered to be good and representative of a pristine environment, based on: 

• results from previous studies for Newfoundland and Labrador (e.g., VBNC 1997; Newfoundland and 

Labrador Department of Works, Services and Transportation 2003; Hydro-Québec 2004, Internet site) to 

establish baseline air quality conditions for other major projects (e.g., Voisey’s Bay); and 

• anecdotal evidence on the small number of industrial sources in the area. 

Since these studies have been done, there has been limited industrial development in the Air Quality 

Assessment Area. There has also been limited activity monitoring for ambient air quality in the area. 

3.8 Environmental Effects Management 

Consistent with the Environmental Policy and Guiding Principles of Hydro adopted by Nalcor Energy, this Project 

has a central environmental objective of maintaining a high standard of environmental responsibility and 

performance through the implementation of a comprehensive environmental management system 

(Newfoundland and Labrador Hydro 2002). Nalcor Energy is committed to reducing adverse environmental 
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effects by following the guiding principles of 1) preventing pollution, 2) improving continually and 3) complying 

with legislation. 

The first step of Project construction will be to implement an Environmental Protection Plan (EPP) in accordance 

with the Environmental Management System (EMS). The EPP will specifically describe, for site personnel, the 

appropriate procedures consistent with legislation and best practices to reduce environmental effects. The 

Project will be completed in a manner that will be sensitive to the reducing GHG and air pollutant emissions, 

where feasible. While the overall GHG emissions from the Project are anticipated to be low, management 

measures will nevertheless be incorporated to mitigate all emissions from the Project. A summary of standard 

effects management measures during both construction and operation and maintenance applicable to the 

Atmospheric Environment is provided in Table 3-7. 

Table 3-7 Effects Management Measures – Atmospheric Environment 

KI Effects Management Measure 

Climate • 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 plans and EPP to encourage 
formation of natural conditions 

• maintain vehicles and other equipment in good working order, comply with federal emissions and efficiency 
standards (Environment Canada 2007b) 

  

Air Quality • 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 

• maintain vehicles and other equipment in good working order, comply with federal emissions and efficiency 
standards (Environment Canada 2007b) 

• control emissions of dust, combustion gases and GHG by posted speed limits 

• use dust suppressants where and when needed, dust control measures will be implemented during windy conditions 
and implement anti-idling policy regarding vehicle operation 

Complementing these initiatives, the distribution of heavy equipment use over the full length of the Project 

footprint and over the long construction period is expected to result in sufficient dispersion of these emissions, 

such that the applicable Air Quality standards would not be frequently exceeded. Nalcor Energy would 

participate in regional planning and management initiatives related to Air Quality in terms of any relevant 

environmental effects monitoring and research. 

3.9 Environmental Effects Assessment – Change in Emissions 

Many of the activities associated with the Project will cause a change in emissions either as a source of GHG and 

air pollutants or as a sink for carbon sequestration. During construction, GHG will be emitted from the heavy 

equipment used to prepare the sites (reservoirs, access roads, borrow pits, right of ways, housing facilities), 

blast, excavate and/or fill for the spillways, diversion tunnels, cofferdams and dams, manufacture and transport 

construction materials, and construct the Muskrat Falls and Gull Island Generation Facilities and the required 

transmission lines. However, it is anticipated that GHG emissions from the waterways will continue at rates that 

are almost identical to those representing baseline conditions during this period. 

The air pollutants considered in the assessment of potential environmental effects on Air Quality (PM (in the 

form of PM, PM10 and PM2.5), SO2, NOX, VOC) are released into the atmosphere, predominantly during 

construction, and to a far lesser extent during operation and maintenance. Almost all of the Project-related air 

pollutant emissions are expected to occur during the construction activities needed to build the Gull Island and 
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Muskrat Falls generation facilities and associated transmission lines. Therefore, the potential for the 

construction phase of the Project to cause adverse environmental effects on Air Quality is analyzed in greater 

detail. 

3.9.1 Change in Emissions during Construction 

3.9.1.1 Climate 

Construction activities will occur over a 10 year period. Work activity at the two sites will overlap for three years, 

during the period beginning in Year 5 to Year 8. Work on the transmission lines, will start in Year 2 and be 

completed in Year 9. It is anticipated that the major portion of the GHG emissions will be generated by 

operation of heavy construction equipment (Table 3-8). Note this equipment breakdown along with estimated 

transportation requirements of materials to and from the site (total tractor trailer loads and fuel consumption) 

is used as the basis for estimating the emissions of GHG and air contaminants.  

Table 3-8 Estimated Equipment Use during Construction 

Equipment Type 
Annual Equipment Use (by year) 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Gull Island 

Trucks  24  103  80  103  94  5  0  0  0  0 

Cranes  7  19  27  16  16  1  0  0  0  0 

Heavy Equipment  11  55  29  52  50  3  0  0  0  0 

Muskrat Falls 

Trucks  0  0  0  12  53  41  52  48  2  0 

Cranes  0  0  0  0  10  14  8  8  1  0 

Heavy Equipment  0  0  0  6  28  15  27  26  2  0 

Transmission Line 

Trucks  0  0  9  21  5  2  4  11  3  1 

Cranes  0  0  4  2  2  0  1  1  0  0 

Heavy Equipment  3  13  23  23  13  9  10  5  2  0 

Note: these estimates are based on the Project design as of June 2008 and may be minimally different from current and future Project 
design refinements. These differences are not sufficiently large to change conclusions regarding the environmental effects of the 
Project on the environment 

While the Muskrat Falls and Gull Island Generation Facilities and reservoirs are expected to release low 

quantities of GHG during operation and maintenance, estimates of the net change in GHG emissions as a result 

of potential long term sequestration of carbon in the reservoir sediments are also required, especially in the first 

few years after start-up. Because the two reservoirs are deep and narrow, compared to other large hydroelectric 

facilities in Canada and elsewhere, they are anticipated to release low quantities of GHG over their lifetime, 

compared to other facilities of similar electricity output. In addition, by comparison, there is growing consensus 

(e.g., IPCC 2003; Bastien et al. 2007) that emissions from reservoirs in northern boreal regions are considerably 

lower than from those in more temperate climates.  

The majority of the affected lands as they now exist are unmanaged in terms of forest clearing (Minaskuat Inc. 

2008a) and are considered to be carbon neutral with respect to sequestration (i.e., not cleared and re-grown).  

To predict GHG emissions, the fuel consumption of the equipment was estimated assuming the construction 

equipment operates 50 percent of the time at low to medium load. On this basis, and estimated fuel 
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consumption (i.e., 266 x 106 L for the Project), the GHG emissions would range from 25,000 to 156,000 tonnes 

per year, or a total of 699,000 tonnes of CO2e for the Project over the approximately 10 year construction period 

(Minaskuat Inc. 2008b). By including various other sources, such as the helicopters and buses that might be 

required for reservoir clearing and the barges and the vehicles or buses used for transporting of materials and 

workers to and from the site, the annual GHG emissions could range from 50,000 to 200,000 tonnes and about 

1 million tonnes of CO2e for the entire Project. The maximum total from the peak year of the Project 

construction period would represent approximately 3 percent of the total annual provincial GHG emissions. This 

amount, however, is relatively small by comparison to other sources of emissions in the Province. 

3.9.1.2 Air Quality 

Activities associated with site preparation (clearing, grubbing, and blasting), excavation for installation of the 

generation components, concrete production, proposed transmission line clearing (right-of-way clearing), 

vehicle traffic onsite and quarrying and borrowing will be the largest sources of air contaminant emissions for 

the Project. There is also the potential for fugitive emissions of PM (dust) from many of the construction 

activities including clearing, grading, blasting and quarrying. There will not be any burning of slash or other 

debris during construction, thus limiting the adverse environmental effect on air quality. Effects on air quality 

were raised by the Innu in the ITKC. 

A lot of dirt (dust) will cover the trees because of the heavy vehicle traffic and the gases (fumes) from 
the vehicles will be in the air. 

 (p. 88) 

Emissions from On-highway Transport of Equipment and Materials  

Vehicle traffic volume estimates indicate the main commuter traffic between Happy Valley-Goose Bay and the 

site consists of transportation of the workers from the camps to the Project site and is planned to be limited to 

distances with travel times normally not exceeding 60 minutes. Therefore, the emission of air pollutants from 

vehicle traffic is expected to be low in comparison to the emissions from construction equipment. 

The emission of air pollutants from the on-highway transportation of construction equipment and materials, 

Project components and general supplies within the Assessment Area are based on the expected number of 

heavy vehicle trips per year for maximum activity in any one year. As described in Volume IA, Section 4.4.5, it is 

estimated that during peak construction the delivery of material for Happy Valley-Goose Bay will equate to 

2,290 trips, comprised of 14 trucks per day for construction materials and two trucks per day with fuel and camp 

supplies during the five-month shipping season. As these trips will be conducted on the highway at fairly high 

speeds with minimal stopping and starting and will be spread out through the day during the five-month 

delivery season, air contaminant emissions from trucks during deliveries will disperse quickly in the atmosphere 

and are therefore unlikely to noticeably influence ambient air quality. A policy on idling will be implemented to 

minimize idling wherever feasible and thereby reduce unnecessary air contaminant emissions. The annual 

emissions estimates are based on the number of trips per year, a transportation distance of 550 km per trip, and 

emission factors from United States Environmental Protection Agency (USEPA) AP-42 for these types of vehicles. 

The estimated emissions from the transportation of equipment and materials are provided in Table 3-9. The 

total emissions from material transportation for the Project assume a construction period of ten years and peak 

transportation over the entire period as a conservative assumption. 
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Table 3-9 Emissions from Transportation of Equipment and Materials to and from the Project 

Air Contaminant 
Annual Emissions  

(t/a) 
Total for Project 

(t) 

Total 2005 Emissions from 
Transportation in NL  

(t)
A

 

PM  1  10  1,028 

VOC  2  20  11,213 

NOX  30  300  20,895 

SO2  4  40  2,128 
A
 Environment Canada 2007, Internet site 

Notes: 

VOC-Volatile Organic Compound 

NOX - nitrogen oxides 

 

PM - particulate matter total 

SO2 - sulphur dioxide 

t/a – tonnes per annum 

These estimates are based on the Project design as of June 2008 and may be minimally different from current and future Project 
design refinements. These differences are not sufficiently large to change conclusions regarding the environmental effects of the 
Project on the environment 

The on-highway transportation emissions are compared to the emissions reported for all transportation sources 

in Newfoundland and Labrador for 2005 to provide a yard stick for magnitude of emissions. The on-highway 

transport emissions are low and will be spread out over a large area over several years. These emissions are 

therefore unlikely to substantially affect Air Quality in the Assessment Area.  

Emissions from Construction Equipment 

The construction of the Muskrat Falls and Gull Island Generation Facilities will require the excavation and 

movement of large quantities of earth materials. The reservoir preparation will involve various types of 

equipment including feller bunchers, skidders, delimbers, and extractors when working in merchantable and 

non-merchantable forest stands (Sikumiut 2008). The amount and type of equipment used will vary depending 

on the construction contractor and each of the construction activities. Based on previous experience with similar 

projects, heavy construction activities and equipment requirements are presented in Table 3-10. Using this slate 

of equipment as well the expected fuel consumption for an average heavy off-road construction vehicle and 

emission factors and methodologies (USEPA 2002), the emissions from off-road construction equipment were 

estimated. 

The air pollutant emissions estimates for construction equipment are based on emission factors obtained for 

diesel generators as well as the expected fuel consumption for each heavy vehicle or equipment unit type. The 

fuel consumption for each piece of heavy equipment was estimated at 50 L per hour, 18 hours per day and 

250 days per year. To account for the potential requirement to run vehicles 24 hours a day during colder 

construction months, 18 hours per day was assumed as an average. The expected quantities and types of heavy 

equipment per year for each site are presented in Table 3-8. The emissions for the construction activities at each 

site are presented in Table 3-10. 

Based on the emission estimates and the fact that the emission sources will be stationary for short periods of 

time, it is unlikely that air contaminant emissions from the construction of the Project will result in frequent 

exceedances of the ambient air quality standards in the Assessment Area. 
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Table 3-10 Emissions of Air Contaminants from Off-road Construction Equipment 

Contaminant 

Emissions of Air Contaminants 
(tonnes/yr) 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

TOTAL 

Gull Island 

PM  48  203  156  196  183  10 - - - -  796 

SO2  45  190  146  183  171  10 - - - -  744 

NOX  684  2,883  2,215  2,785  2,606  147 - - - -  11,321 

CO  147  621  477  600  561  32 - - - -  2,439 

VOC  56  235  181  227  213  12 - - - -  924 

Muskrat Falls 

PM - - -  21  104  80  100  94  6 -  404 

SO2 - - -  19  97  75  93  88  5 -  378 

NOX - - -  293  1,482  1,140  1,417  1,336  81 -  5,750 

CO - - -  63  319  246  305  288  18 -  1,239 

VOC - - -  24  121  93  116  109  7 -  469 

Transmission Lines and Associated Equipment  

PM  3  15  41  53  23  13  17  19  6  1  191 

SO2  3  14  39  49  21  12  16  18  5  1  179 

NOX  49  212  586  479  326  179  244  277  81  16  2,720 

CO  11  46  126  161  70  39  53  60  18  4  586 

VOC  4  17  48  61  27  15  20  23  7  1  222 

Source: USEPA 1995, Internet site; Caterpillar® Inc 2004 

Notes: 

CO - carbon monoxide NOX - nitrogen oxides SO2 - sulphur dioxide PM - particulate matter total 

VOC - volatile organic compounds 

These estimates are based on the Project design as of June 2008 and may be minimally different from current and future Project 
design refinements. These differences are not sufficiently large to change conclusions regarding the environmental effects of the 
Project on the environment 

In the assessment of potential environmental effects on Air Quality, existing information, experience and 

professional judgment were relied upon to establish whether the environmental effects are likely to result in 

frequent exceedance of the air quality standards. Overall, the total air pollutant emissions to the atmosphere on 

an annual basis during construction are relatively low compared to the annual emissions from other sources in 

Newfoundland and Labrador (less than 2 percent). As air quality in Newfoundland and Labrador is considered 

good currently, and few other emission sources exist in the Assessment Area, a small increment is not expected 

to noticeably change ambient air quality.  

Fugitive Dust Emissions 

In addition to combustion gases, there is potential for fugitive dust emissions from several activities during 

construction. Fugitive dust is particulate matter that originates primarily from the movement of mobile 

equipment on unpaved surfaces, especially during dry and windy periods. These activities include site 

preparation (clearing, grubbing, blasting), excavation, quarrying and similar earth-moving activities. These 

activities are transient in nature and are dependent on many factors such as the moisture in the soil, the level of 

activity at a particular location, and meteorological conditions at the time. Any potential for dust generation 
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would likely occur during periods of high winds or extreme dry periods. These episodes are expected to be of 

low frequency and short duration. Also, mitigation during dry periods or high wind events, such as water 

application or other approved dust suppressants would be used to reduce fugitive dust. The emissions are 

therefore predicted to be nominal, and are expected to occur intermittently. 

The concrete batch plants at the Muskrat Falls and Gull Island construction sites will service various components 

of the Project including the powerhouses and spillways. The operation of each concrete batch plant has the 

potential to release fugitive emissions into the atmosphere. These are primarily particulate matter associated 

with cement and aggregate material transfer. These emissions are calculated using the total estimated volume 

of concrete required in the construction of the Project and emission factors published by the USEPA (2002). The 

total estimated emissions of particulate matter (both PM and PM10) from various concrete batching components 

over the construction phase (nine years) are presented in Table 3-11. 

Table 3-11 Particulate Matter Emissions from Concrete Batching 

Concrete Batching Component 
PM 
(t) 

PM10 

(t) 

 (Total over Project, nine years) 

Gull Island 

Aggregate Transfer  trace  trace 

Sand Transfer  trace  trace 

Cement unloading to elevated storage silo  0.36  0.12 

Cement supplement unloading to elevated storage silo  3.23  1.78 

Weight hopper loading  trace  trace 

Mixer loading   6.28  1.74 

Truck loading   20.60  5.81 

Total Gull Island  30.50  9.45 

Muskrat Falls 

Aggregate Transfer  trace  trace 

Sand Transfer  trace  trace 

Cement unloading to elevated storage silo  1.16  0.40 

Cement supplement unloading to elevated storage silo  10.40  5.74 

Weight hopper loading  trace  trace 

Mixer loading   20.30  5.63 

Truck loading   66.60  18.80 

Total Muskrat Falls  98.40  30.50 

Estimated Project Total  129.00  40.00 

Notes: 

Total amounts of concrete required for Gull Island and Muskrat Falls are 152,000 and 491,000 m
3
 Calculations are based on emission 

factors from USEPA AP-42 (2002), Chapter 11, Section 12, Concrete Batching, assuming a concrete density of 2.39 tonnes/m
3
 

Trace - less than 0.1 tonnes over nine years; PM10 - particulate matter less than 10 microns; PM - Particulate matter total 

These estimates are based on the Project design as of June 2008 and may be minimally different from current and future Project 
design refinements. These differences are not sufficiently large to change conclusions regarding the environmental effects of the 
Project on the environment 

Fugitive dust emissions can be controlled by using best practices and applying dust suppressants (such as water) 

during periods of heavy activity or dry periods to so that airborne dust concentrations remain below Air Quality 

standards and guidelines. Limiting the extent of clearing to only that necessary, and re-vegetating areas where 

feasible once construction activities have been completed, will also mitigate dust emissions. 

These dust suppression measures will be reflected in the EPP for the construction phase. Therefore, with 

mitigation, the emissions of fugitive dust are not expected to cause the Ambient Air Quality standards to be 

frequently exceeded. Given the expected low magnitude of these emission sources, the low frequency of 
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occurrence, limited duration of occurrence, and the mitigation that will be applied, emissions from these 

sources are not expected to cause the regulatory standards to be frequently exceeded.  

3.9.2 Change in Emissions during Operation and Maintenance 

The 2006 GHG flux report (Bastien et al. 2007) provides results on GHG emission measurements from the area 

surrounding the Project. The Churchill River and adjacent lakes are demonstrating emission fluxes (1,836 mg 

CO2 /m2/day; 5 mg CH4 /m2/day; average of emissions from the river and from Winokapau Lake) that are higher 

than the now-mature Smallwood Reservoir. The study also considered GHG emission fluxes from other northern 

latitude reservoirs. It was found that the Smallwood Reservoir is in the low range among those existing, 

relatively mature reservoirs for which data are available. 

Based on a review of the literature, experience from similar hydroelectric generation development projects, 

experience from previous environmental assessments and especially taking into consideration the 2006 GHG 

flux measurements in the area of the Project and for the Smallwood Reservoir (Bastien et al. 2007), the existing 

GHG emissions from the area of the Project are considered to be low. 

To assess the anticipated GHG emissions from the Project, the IPCC Tier 1 and Tier 2 methodologies (IPCC 2003) 

were used to provide estimates for calculating GHG emissions from lands that will be covered by freshwater. 

The calculations were made first with the default values provided in the IPCC documents and, secondly, 

recalculated with refined values based on findings in the literature for measurements made in the lower 

Churchill River watershed. 

Using the Tier 1 approach with default emission factors (Minaskuat Inc. 2008b), the net emissions for Gull Island 

and Muskrat Falls Reservoirs are approximately 186,000 and 88,000 tonnes CO2e/yr. Using Tier 2 methods, these 

emissions are 115,000 and 95,000 tonnes CO2e/yr. The Tier 1 does not account for changes in emissions over the 

life of the reservoir. The Tier 1 estimates are similar to the emission estimates for Eastmain-1 Hydroelectric 

Development (Hydro-Québec 2004, Internet site).  

The Churchill River watershed carbon model was developed to consider all major carbon stocks, processes and 

fluxes. This carbon mass balance model (Tier 3 approach) for the Churchill River post-impoundment determined 

that, in approximately the first two to five years, the net GHG emissions from the watershed would increase due 

to flooded organic matter decomposition. Compared to Tier 1 and 2 calculations, where the annual emissions 

are essentially averaged over the life of the reservoir and generating facilities, the Tier 3 Year 2 values are 

substantially higher due to the initial pulse of GHG emissions. By Year 20, these emissions are lower than the 

Tier 1 and Tier 2 emission estimates. These results are consistent with Bastien et al. (2007) that the GHG fluxes 

in Smallwood reservoir 30 years post-impoundment are similar to those of natural lakes in the region. 

Year 2 post-impoundment initial high emission prediction is due to rapid initial vegetation decomposition of a 

young reservoir, resulting in higher initial fluxes of CO2 and CH4. In support of this prediction, UNESCO (2006, 

Internet site) notes that, in the case of newly formed reservoirs, there tends to be a peak in emissions during the 

first two to three years following impoundment. The Year 2 net GHG emissions for Gull Island Reservoir will, by 

Tier 3 estimates (No Clearing), be 799,076 tonnes CO2e (2016). The Muskrat Falls Reservoir emissions will be 

361,100 tonnes CO2e (2018). 

However, after a period of time, the reservoir will reach a steady state that is similar in bacterial abundance and 

biomass to that of surrounding natural lakes (Soumis et al. 2005). Year 20 post-impoundment predictions show 

that the Gull Island Reservoir emissions will decline by an order of magnitude to 87,908. The Muskrat Falls 

Reservoir emissions will decline to 37,089 tonnes CO2e. These data are summarized in Table 3-12.  
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Table 3-12 Net Greenhouse Gas Emissions for the Lower Churchill Project Using Intergovernmental Panel 

on Climate Change (2003) Tier 3 Calculation Methods 

Emissions Calculation Method 

Electricity Generation
A
 

(GWh/yr) 
Total Tonnes 

(CO2e/yr) 
Emissions  

(g CO2e/kWh) 

Gull 
Island 

Muskrat 
Falls 

Gull 
Island 

Muskrat 
Falls 

Gull 
Island 

Muskrat 
Falls 

IPCC Tier 3 Net Emissions (Year 2 - No Clearing) 11,826 4,331 799,076 361,100 67.6 83.4 

IPCC Tier 3 Net Emissions (Year 20 - No Clearing) 11,826 4,331 87,908 37,089 7.4  8.6 

IPCC Tier 3 Net Emissions (Average - first 50 years - No 
Clearing) 11,826 4,331 194,584 85,691 16.5 19.8 

IPCC Tier 3 Net Emissions (Average - first 100 years - 
No Clearing) 11,826 4,331 141,246 61,390 11.9 14.2 

IPCC Tier 3 Net Emissions (Year 2 - Full Clearing) 11,826 4,331 646,870 291,755 54.7 67.4 

IPCC Tier 3 Net Emissions (Year 20 - Full Clearing) 11,826 4,331 84,895 35,716 7.2  8.2 

IPCC Tier 3 Net Emissions (Average - first 50 years - 
Full Clearing) 11,826 4,331 169,191 74,122 14.3 17.1 

IPCC Tier 3 Net Emissions (Average - first 100 years - 
Full Clearing) 11,826 4,331 127,043 54,919 10.7 12.7 
A
 Electricity generation was based on a generating capacity of 2,250 MW for Gull Island and 824 MW for Muskrat Falls, and an 

assumed capacity factor of 60 percent (Muller and George 1985). 

Information was available from Hydro-Québec and other studies of reservoirs and hydroelectric generation at 

similar latitudes. The objective of the analysis was to examine the mechanisms that cycle carbon in the lower 

Churchill River watershed, determine the net GHG emissions to the atmosphere during the initial operational 

phase as well as during the years following reservoir maturation to provide estimates of the Project’s potential 

contribution to regional and global GHG emissions (Minaskuat Inc. 2008b). 

While the full clearing and no clearing reservoir preparation scenarios represent two extremes in terms of 

emissions, the partial clearing scenario will be implemented prior to flooding the reservoirs. This scenario would 

see the full clearing of the Muskrat Falls Reservoir and the upper portion of the Gull Island Reservoir, but partial 

clearing of the lower half of the Gull Island Reservoir (Sikumiut 2008). This scenario would produce GHG 

emission estimates similar to the no clearing values for the Gull Island Reservoir and the full clearing values for 

Muskrat Falls (Minaskuat Inc. 2008b). When averaged over a 100 year operational lifespan, values from all 

clearing scenarios are similar to the Tier 1 and 2 GHG emission estimates (Figures 3-1 and 3-2).  
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Figure 3-1 Gull Island CO2e Emissions for Various Clearing Scenarios 
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Figure 3-2 Muskrat Falls CO2e Emissions for Various Clearing Scenarios 

3.10 Summary of Residual Environmental Effects and Evaluation of Significance 

There is a high level of certainty associated with the prediction of residual environmental effects regarding the 

Atmospheric Environment, given the extent of baseline information and Project information, the understanding 

of interactions, the nature of mitigation measures, and the resulting environmental effects. Whenever technical 

limitations existed, conservative assumptions and estimates were selected regarding the baseline conditions. 

3.10.1 Residual Environmental Effects – Climate 

In 2005, Canada’s GHG emissions were 750 million tonnes and those of the Province were 10.5 million tonnes 

(Environment Canada 2007a).  

During operation and maintenance of the Muskrat Falls and Gull Island Generation Facilities, the consumption of 

fossil fuel will be low. The stations will be operated remotely from St. John’s. Maintenance staff will commute 

daily from Happy Valley-Goose Bay to these facilities. The GHG emissions from the combustion of fossil fuel will 

be low in the context of national regulatory guidance during operation and maintenance (CEA Agency 2003).  

The two reservoirs are deep and narrow compared to other hydroelectric facilities of similar electrical output in 

Canada and elsewhere. The reservoirs are also located at relatively northern latitudes where cooler 

temperatures and ice formation slow the degradation of organic materials in the reservoirs and hasten their 

sequestration in the sediments. These factors will result in a low GHG emissions intensity (grams of CO2e 

emitted per kilowatt-hour (kWh) of electricity generated or g CO2e/kWh) for the overall Project.  

The GHG emissions during operation and maintenance will be generated from the flooded lands that form the 

reservoirs immediately above the Muskrat Falls and Gull Island Generation Facilities, degassing through the 

turbines and over the spillways. The lands where the reservoirs will be established are covered with unmanaged 

forests, considered to be carbon sequestration-emission neutral, and contain wetlands that have potential to 

sequester considerable organic material. Much of the above-ground carbon (in the form of merchantable timber 

and other lower grade wood) will be removed before flooding. The following analysis relies on several sources of 

data and published calculation methodologies to provide estimates of the GHG emissions from the Project 

during operation and maintenance. 
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The GHG emissions from construction vehicles and related equipment are estimated between 50,000 and 

200,000 tonnes per year, or less than 2 percent of the total annual provincial emissions (based on emissions 

reported for 2005). There will be little net loss of carbon sequestration as the areas being cleared are generally 

mature forests with no active ongoing silvicultural treatment. Therefore, those areas are considered to be 

carbon neutral with respect to sequestration. In the long term, some right-of-way and abandoned construction 

areas will become re-vegetated and maintained such that there will be a small net gain in sequestration due to 

the growth of new vegetation to replace the mature growth that was removed, and as a result of active 

vegetation management. 

The net change in GHG emissions as a result of changes in vegetation removal, growth and management, and 

from the combustion of fossil fuels over the 10 year construction period was assessed. The overall net GHG 

emissions change associated with and during construction are expected to be low as inferred by CEA Agency 

(2003). 

The net annual average GHG emissions from the operation of the reservoirs and hydroelectric generating 

stations have been assessed in detail using a detailed carbon model based on Tier 3 methodology, as presented 

in Table 3-12 (IPCC 2003). It is planned that these facilities will operate in perpetuity. It is thus of interest to 

consider the long term average GHG emissions and place them in context with provincial and national emissions 

and GHG emissions from other sources of electricity. The average GHG emissions over the first 50 years of 

operation, taking into account the high rates in the early years, will fall into the range of 74,000 to 195,000 

tonnes (no clearing to full clearing). The average over the first 100 years will be between 54,000 and 

142,000 tonnes CO2e per year.  

The GHG emissions from operation and maintenance activities associated with the Project are expected to be 

low in comparison to total emissions for the jurisdictions (Province of Newfoundland and Labrador; Canada) and 

to other sources of electricity generation. Canada’s total anthropogenic GHG emissions have risen from just less 

than 600 million tonnes of CO2e in 1990, to just less than 750 million tonnes in 2004 and 2005 (Environment 

Canada 2007a). Newfoundland and Labrador’s GHG emissions have varied considerably over the same period, 

but average approximately 10.5 million tonnes per year or approximately 1.4 percent of Canada’s GHG 

emissions. The majority of the provincial GHG emissions are from the Island and from the offshore petroleum 

development and operations. 

The 2,250 MW station at Gull Island has the potential to produce an average of 11,826 GWh of energy annually, 

and the 824 MW Muskrat Falls station has the potential to produce 4,331 GWh for a Project total of 16,157 GWh 

per year. Considering the average GHG emission rate of 194,584 tonnes of CO2e per year (Table 3-12), the 

average GHG emission intensity for the Project will be 16.5 grams of CO2e/kWh over the operating life of the 

Project. This intensity is much lower when compared to emission intensities of other generation types such as: 

550 g CO2e/kWh (natural gas), 1,004 g CO2e/kWh (coal), and 870 g CO2e/kWh (refined petroleum products) for 

other competing types of electricity generation (Figure 3-3) (Environment Canada 2008).  

The GHG emissions attributable to the Project peak at less than 200,000 tonnes of CO2e per year during 

construction and average approximately 185,000 tonnes per year over its operating life. These emission rates 

place the Project at the very low end of a scale against other sources of electricity generation.  

Overall, the GHG emissions from the Project are considered to be low (Section 3.5.1) in relation to industry 

norms and in relation to the provincial, regional or national GHG emission totals (CEA Agency 2003). The Project 

will result in a net benefit from a GHG and air quality perspective, producing electricity with substantively lower 

GHG and air pollutant emissions compared to other forms of electricity generation.  
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Source: Environment Canada 2008 

Figure 3-3 Comparison of Greenhouse Gas Emission Intensities for the Project and Competing Forms of 

Electricity Generation 

3.10.2 Residual Environmental Effect – Air Quality 

There is a high level of certainty associated with the prediction of residual environmental effects on Air Quality, 

given the understanding of the interaction between the Project and air quality, and the resulting environmental 

effects. The baseline Air Quality within the Atmospheric Environment Assessment Area is considered relatively 

pristine, with little domestic or commercial activity and no industrial sources within approximately 125 km of the 

Project. The primary environmental effect will be short term changes in Air Quality during construction.  

The magnitude of the changes to Air Quality will be moderate during construction within the Assessment Area, 

in association with the transportation and road maintenance. The environmental effects are medium term, 

occurring occasionally, are reversible and occur in an ecologically undisturbed location. The contribution of air 

pollutants to the Assessment Area from the Project (with mitigation) are not expected to frequently result in 

ambient concentrations greater than the provincial ambient air quality standards or cause concerns about 

deposition. Therefore, the environmental effects of air pollutant emissions from the Project are predicted to be 

not significant (Table 3-13). 

Table 3-13 Summary of Residual Environmental Effects Assessment for Air Quality 

Criteria Construction Phase Operation and Maintenance Phase
A
 

Nature Adverse  -- 

Magnitude Moderate -- 

Geographic Extent Local -- 

Duration / Frequency Short Term / Occasional Occurrence -- 

Reversibility Reversible -- 

Ecological Context Undisturbed -- 

Certainty High -- 
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Table 3-13 Summary of Residual Environmental Effects Assessment for Air Quality (cont.) 

Criteria Construction Phase Operation and Maintenance Phase 

Significance Not Significant Not Significant 

Likelihood Not Applicable -- 

Notes: 

Definitions for criteria are provided in Section 3.5.2 

Methods explained in Volume IA, Chapter 9 
A
 Detailed environmental effects analysis not warranted; see Section 3.3.2.2 

A summary of the environmental effects of construction activities on Air Quality is provided in 

Appendix Table IIA-A-1. Project activities may act in combination with other sources in the region to cause a 

measurable change in Air Quality. 

3.11 Cumulative Environmental Effects 

Based on climate data trends (Environment Canada 2007a, 2007c), assessments of the climate of Labrador 

(Rollings 1997) and the projections being made using climate models, a relatively stable future climate is 

expected across Labrador. There have been and are projected to be slowly warming temperatures and slight 

increases in total precipitation amounts in the Project Area (Labrador; specifically Happy Valley-Goose Bay and 

Churchill Falls) over the next 100 years. Relative humidity and cloud cover are predicted to increase gradually in 

the future, although there has been little indication of change in recent years. Effects on weather were raised by 

the Innu in the ITKC. 

The weather is changing, and because of this there are new animals coming here. When I was in the 
country, I hadn’t felt the change yet. There used to be lots of cold weather in the past, but I haven’t felt 
the cold weather for some time. In the past I used to get frost bite on my face when out hunting 
(P1.26.2.07). 

 (p. 76) 

3.11.1 Cumulative Environmental Effects Assessment Boundaries 

Based on experience with similar projects and available information, the same spatial boundary and criteria for 

establishing significance will be used for the cumulative environmental effects assessment.  

3.11.2 Identification of Projects and/or Activities 

The microclimates along the lower Churchill River show some differences between the south-facing northern 

banks and the southern banks due to the solar influence and upslope precipitation. These microclimates within 

the valley are expected to change as the forests are cleared and the reservoirs flooded, generally changing the 

surface albedo (ability of the surface to reflect sunlight), local heat budget and, to some extent, local wind 

patterns (Gyau-Boake 2001). However, the changes are expected to be small since there will still be forested 

banks along the shoreline, above the reservoirs, when clearing for the Project is complete. 

The cumulative environmental effects of GHG emissions associated with the Project are considered in 

combination with emissions of GHG from other sources in the area (Table 3-14). These totals are compared with 

the provincial totals to provide a context for emissions expected from the Project. 
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Table 3-14 Potential Interactions of Future Project and Activities with Climate in the Assessment Area 

Other Projects or 
Activity 

Current Greenhouse Gas 
Emission Levels 

Spatial Overlap Temporal Overlap 

NATO Special Forces 
Training 

Nominal
A
 Almost all of the Project will be 

within the training area (CYA 731) 
Most aviation training usually occurs 
during April to October, but ground 
exercises may occur throughout the year 

Commercial Forestry Nominal
A 

(may be 
carbon neutral or 
beneficial) 

Large portion of FMD 19A 
Management Plan overlaps and 
will alter large sections of existing 
forest 

Logging in Labrador could occur essentially 
year-round, with the exception of the late 
spring period 

Cultural and 
Recreational Land use 

Nominal
A
  Current Trans Labrador Trail and 

other routes for snowmobiling, 
these and other areas for other 
activities including all terrain 
vehicles and boats 

Seasonal access enhanced during 
December through April for 
snowmobiling, year round for all terrain 
vehicles, summer and fall for boating 

TLH  Nominal
A
 Both Phases near the Project Will operate year-round; access to the 

south side of Churchill River now available 
year-round 

Additional Transmission Nominal
A
  Routing will depend on the market 

and delivery strategy; will include 
vegetation management along 
right-of-way 

Will operate year-round and require 
routine line, tower and vegetation 
maintenance 

A
 Nominal means essentially zero 

As shown in Table 3-14, most of the Projects or activities are expected to release only low quantities of GHG. In 

summary, therefore, the cumulative environmental effects of the Project on climate predicted to be not 

significant. 

Other existing and reasonably foreseeable future projects and activities (Table 3-15) could, alone or in concert 

with the Project, result in a change in air pollutant emissions and, therefore, a change in Air Quality (i.e., a 

change in the ambient concentrations of air pollutants).  

Table 3-15 Potential Interactions of Future Projects and Activities with Air Quality in the Assessment Area 

Other Project or Activity Spatial Overlap Temporal Overlap 

NATO Special Forces 
Training 

Almost all of the Assessment Area is within the 
training arena (CYA 731) 

Most aviation training has traditionally occurred 
during April-October, but ground exercises may 
occur throughout the year  

Commercial Forestry Large portion of FMD 19A Management Plan 
overlaps and would alter large sections of forest, 
increased logging will provide increased carbon 
sequestration 

Logging in Labrador could occur essentially year-
round with exception of late spring period 

Cultural and Recreational 
Land Use 

Current Trans Labrador Trail and other land and 
water routes could increase traffic and therefore add 
to emissions 

Seasonal access enhanced depending on activity 

TLH  Both Phases within the Assessment Area Would operate year-round 

Additional Transmission Power distribution would originate within the 
Assessment Area, routing would depend on the 
market and delivery strategy 

Would operate year-round 

There is temporal and special overlap between the Project and other presently inactive and reasonably 

foreseeable future projects and activities (Table 3-15). The cumulative environmental effects assessment is 

based largely on existing knowledge and professional experience and related to the boundaries of Air Quality 

Assessment Area and available information from similar assessments of other projects and activities.  
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Where both spatial and temporal overlaps are likely to occur with Air Quality in the Assessment Area, these 

other projects and activities are carried forward in the cumulative environmental effects assessment. 

3.11.3 Cumulative Environmental Effects and Effects Management 

Relevant projects and activities under consideration have, or will have, undergone environmental assessment at 

some level. As such, each has specific mitigation designed to limit adverse environmental effects. Additionally, 

the Government of Newfoundland and Labrador manages the release of air contaminants through the 

permitting process. The interactions associated with Cumulative Effects and Air Quality are summarized in 

Appendix Table IIA-A-2. 

The contributions of air pollutants to the Assessment Area from the Project (with mitigation), even in 

combination with LRTAP, future projects and other activities, will not frequently exceed the relevant ambient air 

quality standards or cause serious concerns about deposition. 

During construction of the Project, there will be emissions from military (and civilian) aircraft and from vehicular 

traffic on the TLH. However, based on experience with similar projects, these emissions may represent an 

increase or decrease with regard to baseline but near regulatory limits and objectives.  

There will also be emissions of air contaminants during commercial forestry activities in FMD 19A (FMD 19A 

2003). The emissions are, however, expected to be within a moderate magnitude in a worst case. It is noted 

that, this plan was prepared by Innu Nation and the Provincial Government, and has been acclaimed 

internationally in terms of sustainable forest management practices (Government of Newfoundland and 

Labrador 2002, Internet site).  

The other projects or activities that could add to the air pollutant emissions are: upgrades to Phase I and 

completion of Phase III of the TLH, and cultural and recreational land use activities (e.g., snowmobiling, all 

terrain vehicles, boating) and construction activities associated with the additional transmission. While there 

may be increases to traffic and other activities, the quantities are not expected to result in measurable 

influences to Air Quality. This environmental effect would be at a local level, continue over the long term and 

would be reversible. 

For operation and maintenance of the Project, it was concluded that the Project-related emissions are expected 

to be low and that no further analysis was required. During construction, environmental effects from the Project 

and other reasonably foreseeable projects and activities are predicted to be adverse but not to substantively 

change Air Quality. Given the relatively small number of existing and proposed future air pollutant emissions 

sources in the region, there is a low level of uncertainty, regarding this prediction. The emissions are all 

expected to be low for the relevant activities.  

The nearest major sources of air contaminant emissions would be mining operations in western Labrador, 

approximately 125 km west of the Assessment Area and the Voisey’s Bay Mine/Mill, approximately 300 km 

northeast of the Assessment Area. The contributions of air contaminants to the Assessment Area from the 

Project in combination with other projects and activities are not likely to cause the Newfoundland and Labrador 

Air Pollution Regulations to be frequently exceeded. 

3.11.4 Significance of Residual Cumulative Environmental Effects 

Cumulative environmental effects of the emissions from the Project including those of other regional projects, 

on Air Quality are predicted to be not significant for both phases of the Project. The results of the cumulative 

environmental effects significance determination are presented in Table 3-16. 
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Table 3-16 Summary of Cumulative Environmental Effects Assessment for Air Quality  

Criteria Construction Phase Operation and Maintenance Phase
A
 

Nature Adverse  -- 

Magnitude Moderate -- 

Geographic Extent Regional  -- 

Duration / Frequency Long term / Frequent Occurrence -- 

Reversibility Reversible -- 

Ecological Context Undisturbed -- 

Certainty High -- 

Significance Not Significant Not Significant 

Likelihood Not Applicable -- 

Notes: 

Definitions for criteria are provided in Section 3.5.2 

Methods explained in Volume IA, Chapter 9 
A
 Detailed environmental effects analysis not warranted; see Section 3.3.2.2 

3.12 Monitoring and Follow-up – Atmospheric Environment 

Climate 

Recent monitoring of GHG emissions from reservoirs in northern latitudes has greatly improved the 

understanding of the GHG emissions from hydroelectric facilities (e.g., Bastien et al. 2007). The GHG emission-

generating activities will be tracked throughout construction, operation and maintenance. The main area of 

interest is the GHG emissions from the operation of the Muskrat Falls and Gull Island facilities, including the 

reservoirs. Monitoring and assessment of GHG fluxes will be conducted to:  

• verify the accuracy of the predictions in this EIS; and 

• quantify the economically and environmentally valuable attributes, including potential carbon credits, of the 

electricity produced by the Project. 

Air Quality 

The measurable environmental effects from dust and combustion gases will be localized to the specific areas 

where the activities take place during construction. Because the recommended mitigation measures will be 

implemented, additional monitoring of ambient air quality is thought to be not warranted. Should complaints of 

excessive airborne dust or other related air quality issues related to construction be received, the root causes of 

these complaints will be determined and corrective action will be taken. 

Environmental effects monitoring (EEM) programs are proposed regarding Climate and Air Quality for the 

Atmospheric Environment.  As outlined in the Canadian Environmental Assessment Agency (CEAA), these EEM 

programs are designed to verify the environmental effect, predictions and determine the effectiveness of 

mitigation measures. 
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4.0 ENVIRONMENTAL EFFECTS ASSESSMENT - AQUATIC ENVIRONMENT 

4.1 Introduction 

The Aquatic Environment was selected as a VEC because Project activities will interact with aquatic species and 

habitats within the lower Churchill River. Among other regulatory requirements, the Project will require 

authorization from DFO for the Harmful Alteration, Disruption or Destruction (HADD) of fish habitat. 

Consequently, under the Law List Regulations, the Project must be assessed in accordance with CEAA.  

The Aquatic Environment Assessment Area is the lower Churchill River watershed, from the Churchill Falls Power 

Station to the mouth of the river. This assessment considers the surface freshwater, fish species, aquatic 

vegetation and substrates within and near the river system. 

4.2 Selection of Key Indicators 

The environmental assessment of the aquatic environment focuses on Fish and Fish Habitat, which encompasses 

most aspects of the aquatic environment, and it has anticipated sensitivity to the Project. It is also important to 

stakeholders and has regulatory implications. Fish is defined in the Fisheries Act as fish, shellfish, crustaceans 

and marine mammals. This would include all life stages as per Section 34(1) of the Fisheries Act. Fish habitat 

includes spawning grounds and nursery, rearing, food supply and migration areas on which fish depend either 

directly or indirectly to carry out their life processes (Section 34(1): Fisheries Act). Fish habitat, and its productive 

capacity, is used by DFO to quantify and determine whether any HADD of fish habitat could potentially occur 

under the Fisheries Act.  

In addition, Fish and Fish Habitat is taken in this assessment to be an overall indicator of aquatic ecosystem 

health because large changes in the composition of the fish assemblage or changes in health can be indicators of 

changes in the overall aquatic ecosystem. The fish assemblage within the Assessment Area can also be 

considered the final trophic level between the aquatic environment and consumers such as semi-aquatic wildlife 

(e.g., mink and otter) and humans. The fish within the lower Churchill River are a food source and provide 

recreation for harvesters, including Innu and other residents of Labrador. Therefore, Fish and Fish Habitat, has 

been selected as the KI for considering the environmental effects of the Project on the Aquatic Environment. 

Fish assemblage (the collection of fish species and life cycle stages (LCSs) present in an area), rather than 

individual species, will be used within this environmental assessment to support an ecosystem approach. 

Nevertheless, where appropriate, species information is provided. 

4.3 Potential Interactions 

The interactions of the Project activities and physical works with Fish and Fish Habitat determine the scope of 

the assessment. The area of human activity and surficial disturbance associated with the 10-year construction 

phase is presented in Volume IA, Section 4.3. A matrix of Project activities/components associated with each 

phase and Fish and Fish Habitat is presented in Table 4-1. Each potential interaction is ranked as 0, 1 or 2, as 

defined in the table. 
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Table 4-1 Interaction of the Project with Fish and Fish Habitat 

Project Activities and Physical Works Fish and Fish Habitat 

Construction 

Upgrading and Constructing Site Access Roads 1 

Site Preparation and Construction of Site Buildings 1 

Excavation for and Installation of Generation Components 2 

Concrete Production 0 

Transmission Line Construction 1 

Site Water Management  1 

Camp Operations  0 

Vehicle Traffic onsite  0 

Quarrying and Borrowing 1 

Reservoir Preparation 1 

Impounding 2 

Employment  0 

Transportation and Road Maintenance 1 

Expenditures 0 

Operation and Maintenance 

Water Management and Operating Regime  2 

Operation of Generation Facilities  2 

Site Waste Management  0 

Inspection, Maintenance and Repairs along Proposed Transmission Line 1 

Employment  0 

Transportation, Presence and Maintenance of Access Roads 1 

Expenditures 0 

Accidents and Malfunctions
A
   

Dam Failure 2 

Forest Fire 2 

Key: 

0 No interaction will occur. Assessment of environmental/socio-economic effects is not required 

1 Identified interactions that are well understood, are subject to prescribed environmental protection measures or normal 
regulatory processes, and/or which can be mitigated/optimized through the application of standard environmental protection or 
socio-economic management measures and practices. Based on past experience and professional judgement, the potential 
environmental/socio-economic effects resulting from these interactions are rated not significant 

2 Identified interactions that may result in more substantive environmental or socio-economic effects and/or public or regulatory 
concern. These interactions require more detailed analysis and consideration in the environmental assessment, in order to 
predict, mitigate and evaluate potential environmental/socio-economic effects 

A
  Accidents and Malfunctions are addressed in Volume IIB, Chapter 6 

Several interactions are rated as 0 (such as expenditures and employment) because they do not apply to the 

aquatic environment. Interactions ranked as 0 are not addressed further. 

Interactions ranked as 1 are limited in extent, and/or standard procedures are expected to mitigate any 

potential effects. In all cases, the rating of an interaction as 1 is based on the professional experience and 

knowledge of the study team and its confidence that there is no possibility for a significant adverse residual 

environmental effect will not occur, or for the effect to contribute measurably to the cumulative environmental 

effects on the Project. Each interaction rated 1 is evaluated at a screening level in the following text. 
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4.3.1 Interaction Screening for Construction Activities 

Upgrading and constructing of site access roads at Gull Island and Muskrat Falls and associated sites (e.g., 

transmission line and quarries) will have limited potential for interactions with Fish and Fish Habitat. Standard, 

proven methods to control erosion, sedimentation, and dust will be used to mitigate potential environmental 

effects. Sedimentation and erosion due to near-water activities such as culvert and bridge installation could 

occur, as well as depositing of atmospheric dust resulting from clearing, grubbing and excavation activities. 

Increased erosion of stream bank soils or uncontrolled transportation of fine material from exposed areas could 

affect physical processes, structural attributes and ecological conditions such as water clarity, overall habitat 

suitability and food supply. Infilling or deposition occurring during spawning, incubation or hatching periods 

could smother eggs and alevins and can also cause damage to gills (Gosse et al. 1998; Robertson et al. 2006). 

Since most life-cycle stages are mobile once hatched, the degree of environmental effect on juvenile and adult 

life-cycle stages would be dependent upon the quantity of fine material, the duration of the release and the 

overall extent of habitat affected.  

Standard, proven measures to reduce the environmental effect and control the potential occurrence of dust, 

turbidity and sedimentation will be included in the Project EPP. The control of siltation, erosion and runoff from 

construction sites will be addressed in many standard practices and guidelines such as the Guidelines for 

Protection for Freshwater Fish Habitat (Gosse et al. 1998), Land Development Guidelines for the Protection of 

Aquatic Habitat (Chilibeck et al. 1993) and the Environmental Guidelines for General Construction Practices 

(Water Resources Management Division 1997). All discharges of runoff from construction activities will conform 

to the Environmental Control and Sewage Regulations under the Water Resources Act. DFO also provides several 

guideline publications: 

• the national Policy for the Management of Fish Habitat (DFO 1986); 

• Fisheries Act - Habitat Protection and Pollution Prevention Provisions; 

• Compliance and Enforcement Policy; and 

• Newfoundland Factsheets for: 

– Effects of Silt on Fish and Fish Habitat  

– Forwarder Trails  

– Temporary Bridges  

– Resource Road Construction  

– Instream Work in the Dry – Cofferdams 

– Stream Bank Stabilization  

– Instream Work in the Dry – Temporary 

Diversion and Elevated Pipes  

– Freshwater Salmonid Habitat Requirements  

– Freshwater Intake End-of-Pipe Fish Screen  

Dust emission during the upgrading of access roads will be localized to the areas where overburden is being 

cleared to allow for road construction. Any areas with a high dust potential will be sprayed with water to 

decrease the chance of particles becoming airborne. Where and when applicable (e.g., during a dry summer), 

calcium chloride may be used for dust suppression on operational roads. The use of calcium chloride will be in 

accordance with the guidelines outlined in Environment Canada’s Best Practices for the Use and Storage of 

Chloride-Based Dust Suppressants (Environment Canada 2007, Internet site), referring to how, when and 

quantity to apply. Waste oil will not be used for dust control. After construction activities are completed, the 

potential for dust emissions will be minimal.  

With the incorporation of all mitigation measures, the environmental effects of upgrading and constructing of 

site access roads at Gull Island and Muskrat Falls, as well as those associated with transmission lines and 

quarries, are anticipated to be of a low magnitude. While the structures will be permanent and activities will be 

relatively continuous throughout construction, the duration will be moderate (approximately six years during 
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construction at each facility) and the geographic extent will be low (less than 10 km2), with environmental 

effects being reversible once the site access roads are built. The residual environmental effects associated with 

this activity on Fish and Fish Habitat will be not significant; therefore, no further assessment is required. 

Site preparation and construction of site buildings will have limited potential for interactions with Fish and Fish 

Habitat with respect to sedimentation, erosion and dust. As described above, standard proven measures will be 

used to control dust, erosion and sedimentation. Blasting will also be required at earthworks around the Gull 

Island and Muskrat Falls facilities and associated infrastructure. The detonation of explosives can result in 

adverse environmental effects on fish and their habitats (Wright and Hopky 1998).  

DFO provides guidelines for blasting activities near fish and fish habitat: 

• Guidelines for the Use of Explosives In or Near Canadian Waters; and 

• Newfoundland Factsheets for Blasting - Fish and Fish Habitat Protection. 

Procedures to reduce the environmental effect of blasting will be detailed in the EPP. Blasting is a highly 

regulated construction activity as it has implications for worker safety and the environment. Prescriptive 

guidelines and best practices have been developed by mandated agencies including DFO. Compliance with 

guidelines and best practices will mitigate any potential adverse environmental effect. Blasting protocols will be 

designed to be as efficient and effective as possible, following the Technical Report for the Use of Explosives 

Near Canadian Fisheries Water (Wright and Hopky 1998), the Guidelines for Protection of Freshwater Fish 

Habitat in Newfoundland and Labrador (Gosse et al. 1998) and DFO’s Mitigation of Seismic Noise in the Marine 

Environment - Statement of Canadian Practice (DFO 2007a, Internet site).  

With the incorporation of mitigation such as controlled magnitude and force, the environmental effects of site 

preparation and construction of site buildings are anticipated to have a negligible magnitude, be of moderate 

duration, low geographic extent and reversible. The residual environmental effect associated with this activity 

on the aquatic environment will be not significant; therefore, no further assessment is required. 

Transmission line construction has limited potential for interactions with Fish and Fish Habitat with respect to 

sedimentation, erosion and dust. In addition to the guidelines and regulations outlined previously, DFO 

Newfoundland and Labrador Operational Statements on Overhead Line Construction (DFO 2007b, Internet site) 

also outlines specific mitigation measures to protect Fish and Fish Habitat. The adverse environmental effect will 

be mitigated, so the residual environmental effect will be not significant; therefore, no further environmental 

assessment is required. 

Site water management during construction will have limited potential for interactions with Fish and Fish 

Habitat with respect to sedimentation and erosion. Standard mitigation measures discussed previously will be 

applied. The residual environmental effect associated with this activity on Fish and Fish Habitat will result in a 

not significant adverse residual environmental effect; therefore, no further assessment is required. 

Reservoir preparation during construction will have limited potential for interactions with Fish and Fish Habitat 

with respect to sedimentation, erosion and dust. In addition to the guidelines and regulations outlined 

previously, this aspect of construction will adhere to applicable forest harvesting regulations and guidelines such 

as the Forestry Guidelines for the Protection of Fish Habitat in Newfoundland and Labrador (Scruton et al. 1997). 

As a consequence, the residual environmental effects associated with this activity on Fish and Fish Habitat will 

be not significant; therefore, no further assessment is required. 

Transportation and road maintenance will result in minimal interaction with Fish and Fish Habitat; however, the 

traffic can be expected to generate dust during dry periods and runoff during rain events similar to that 
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described for upgrading and constructing of site access roads and site preparation and construction of site 

buildings. Mitigation measures and guidelines outlined for those interactions would also apply here. A no 

harvesting policy will be implemented for all employees to limit angling pressure on local water bodies. The 

adverse environmental effect will be mitigated so the residual effect will be not significant; therefore, no further 

environmental assessment is required. 

4.3.2 Interaction Screening for Operation and Maintenance Activities 

Inspection, maintenance, repairs and transportation presence and maintenance of access roads may result in 

sedimentation, erosion and dust. While vegetation will be removed from the right-of-way of the transmission 

lines, riparian buffer strips will be maintained along all watercourses and standard operating procedures for 

these activities will apply. Therefore, the residual environmental effects associated with these activities on Fish 

and Fish Habitat are predicted to be not significant; therefore, no further environmental assessment is required. 

4.4 Selection of Measurable Parameters for Aquatic Environment Key Indicator 

The detailed assessment focuses on the interactions ranked as 2, which have the greatest potential for adverse 

environmental effects and the most need for development of mitigation measures. These interactions require 

full environmental assessment to determine the potential for significant adverse residual environmental effects 

and to determine the requirement for mitigation and follow-up. Each of these interactions is fully assessed in 

the EIS according to three effects categories: 

• change in habitat quantity and quality; 

• change in distribution and abundance; and 

• change in fish health. 

Measurable parameters used to describe and quantify the baseline environment for Fish and Fish Habitat will be 

used for assessing environmental effects. Parameters that can be shown to adequately represent the existing 

condition, as well as be predictive and responsive to anticipated changes in the aquatic environment, have been 

chosen as the measurable parameters (Table 4-2). 

Table 4-2 Measurable Parameters – Fish and Fish Habitat 

Key Indicator Measurable Parameter 

Fish and Fish Habitat • Habitat quantity in hectares for both riverine and standing water habitat types within the 
Assessment Area. Habitat types have been characterized by substrate, gradient and other 
relevant descriptions 

• Fish populations – change in population for all species and LCSs. This has enabled the 
development of comprehensive habitat utilization indices (HUI) for every existing and 
predicted habitat type within the lower Churchill River. The method used for this is described 
in Section 4.8.2.1 and in AMEC-Sikumiut (2007) 

• Fish mortality - estimates are based on knowledge of fish movements (by species) and 
literature sources that indicate survival rates of fish passage through hydroelectric generation 
structures 

• Habitat quality is measured and characterized by three physical parameters: 

– Temperature has been measured and the thermal regime modelled throughout the 
Assessment Area. Surveys have been conducted within and beyond the proposed 
impoundment zone, allowing this index to be modelled and compared to post-
impoundment levels  
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Table 4-2 Measurable Parameters – Fish and Fish Habitat (cont.) 

Key Indicator Measurable Parameter 

Fish and Fish Habitat (cont.) – Total suspended solids (TSS) surveys have been conducted within and beyond the 
proposed impoundment zone, along the length of the river to characterize levels (mg/L). 
Sufficient related parameters have been measured to support modeling to predict 
changes in TSS and thereby characterize the future environment 

– Total phosphorus in water (mg/L) has been measured and modelled to provide an 
indicator of primary production in the system 

• Fish health has been measured as mercury body burden levels (µg/L) from sub-sampled fish 
of various species, by size class, within each habitat type. Surveys have been conducted within 
and beyond the proposed impoundment zone, allowing these indices to be modelled and 
compared to post-impoundment levels 

4.5 Criteria for Describing Environmental Effects – Aquatic Environment Key Indicator 

Environmental effects of the Project on Fish and Fish Habitat are characterized using the following descriptors: 

• nature: the long term environmental effects of the Project on Fish and Fish Habitat. 

– adverse 

– positive 

– neutral 

• magnitude: the extent of change in the quantity of Fish and Fish Habitat from the baseline state. 

– low: less than five percent change within the Assessment Area 

– moderate: five to 25 percent change within the Assessment Area 

– high: greater than 25 percent change within the Assessment Area 

• geographic extent: the physical area within which interactions are expected to occur. 

– site-specific: confined to the Project footprint 

– local: confined to the lower Churchill River valley 

– regional: environmental effects occur throughout the Assessment Area and beyond 

• duration: the period of time the environmental effect will occur. 

– short term: less than one generation 

– medium term: approximately one generation 

– long term: two or more generations 

– permanent: considered to exist in perpetuity 

• frequency: the number of times the Project will have an environmental effect on Fish and Fish Habitat. 

– occurs once 

– occurs sporadically at irregular intervals 

– occurs on a regular basis and at regular intervals 

– continuous 

• reversibility: whether the adverse environmental effects are reversible or irreversible. 

– reversible 

– irreversible 
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• ecological context: the general characteristics of the area with respect to existing levels of human activity in 

the Assessment Area. 

– undisturbed: area relatively or not adversely affected by human activity 

– disturbed: area has been substantially previously disturbed by human development or human 

development is still present 

• level and degree of certainty of knowledge. 

– low: low level of certainty 

– high: high level of certainty 

• likelihood. 

– unlikely: significant adverse residual environmental effect not likely to occur 

– likely: significant adverse residual environmental effect likely to occur 

4.6 Determination of Significance 

A significant adverse residual environmental effect is of sufficient magnitude, duration, frequency, geographic 

extent and/or irreversibility as to cause a change in a measurable parameter within the Assessment Area, such 

that conditions may not stabilize to their original levels within several generations of the fish assemblage that 

depend on that measurable parameter. 

Many fish species within the lower Churchill River (including brook trout, ouananiche, lake whitefish, longnose 

sucker, northern pike, lake trout, white sucker, round whitefish and burbot) attain sexual maturity between the 

ages of three to 11 years. Estimated from baseline data (e.g., Scott and Crossman 1973; AGRA 1999; Grant and 

Lee 2004), the mean age at maturity is 5.2 years for these species, which is the definition of a generation. 

4.7 Change in Habitat Quantity and Quality – Existing Knowledge 

4.7.1 Project Activities for Further Assessment of Change in Habitat Quantity and Quality 

The Project interactions with Fish and Fish habitat that are rated as 2 in Table 4-1 are assessed for their potential 

to change habitat quantity for the following Project activities: excavation for and installation of generation 

components and impounding during construction; and water management and operating regime, operation of 

generation facilities during operation and maintenance (Table 4-3). 

Table 4-3 Change in Habitat Quantity and Quality – Project Activities Ranked as 2 for Aquatic 

Environment 

Project Activities and Physical Works Fish and Fish Habitat 

Construction 

Excavation for and Installation of Generation Components  

Impounding  

Operation and Maintenance 

Water Management and Operating Regime  

Operation of Generation Facilities  

The most obvious outcomes of impounding a river are the increase in surface area and associated changes in 

water depths and velocities. The physical change in water surface area will be used as a measure of change in 
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habitat. Existing knowledge about the biological, chemical and physical attributes of the future habitat area are 

discussed. 

After the reservoirs are cleared and impoundment is completed, operation and maintenance activities have the 

potential to affect the productivity of available fish habitat. A review of available literature has provided a 

background for a general understanding of these expected physical, chemical and biological changes. Owing to 

the similarity of geomorphology, climate, hydrology, biological communities and fish species assemblages, the 

knowledge gained from studies of hydroelectric developments in western Labrador and northern Quebec are 

directly applicable to understanding the expected changes in the lower Churchill River aquatic ecosystem. More 

specifically, studies undertaken by Hydro-Québec (as summarized in Hayeur 2001) are comprehensive, detailed 

and well planned. Also, they include a variety of independent, but integrated studies on physical-chemical and 

biological evolution of the La Grande River and reservoir system. These studies include the collection of both 

baseline data (two years prior to development), post-development data (from 1977 to 2000), as well as sampling 

of natural lakes near the project. Within the La Grande system, there are differences between reservoirs based 

on morphometry, flushing rates, area of flooded land, terrestrial vegetation flooded and rate of reservoir filling 

(Hydro-Québec 1998). The Robert-Bourassa Reservoir (La Grande 2) is the most directly comparable to the 

Project because it was created through the flooding of a river and its valley. It is also similar in that the large 

Caniapiscau Reservoir, upstream from the Robert Bourassa Reservoir, was created through additional flooding 

of a large lake and most of the water regulation is achieved in Caniapiscau Reservoir, analogous to the upper 

Churchill River system. 

The following subsections describe ways in which key habitat properties can be modified by hydroelectric 

projects.  

4.7.2 Thermal Regime 

Reservoirs, much like natural lakes, are known to develop thermal stratification during summer and winter 

(Craft 1985). One major potential consequence of thermal stratification is the development of anaerobic and 

chemically, reducing conditions in the reservoir hypolimnion (bottom-most layer of water) (Barth 2001). 

However, this is not anticipated to occur in either Gull Island or Muskrat Falls reservoirs due to high turnover. 

Thermal stratification can also affect downstream water quality because the release of waters with variable 

temperatures (due to variable release regimes) can affect downstream biota (Horne and Baker 1993, Internet 

site).  

4.7.3 Ice Regime 

River ice is an integral part of most of Canada's rivers, many of which remain ice-covered for approximately six 

months a year or longer (Prowse et al. 2007, Internet site). It also governs a number of processes controlling 

timing, duration and magnitude of flow and water levels. Any modification of the winter flow regime, as typically 

occurs with reservoir regulation, will have concomitant effects on the ice regime and related ecology of a river. 

Regulation and reservoir creation can substantially modify duration of an ice cover or even the presence of ice 

through the release of warm hypolimnetic water. These effects can create important changes in the surrounding 

ecosystem, given that ice is responsible for many of the annual extremes in hydrologic events, such as floods 

and low flows.  

As air temperatures fall below freezing, frazil ice forms in areas of turbulent open water. Frazil ice then joins 

together downstream to form larger pieces of surface ice or slush pans. From an initiation point, such as static 

lake ice cover or an ice bridge, ice cover can progress up a river as inflowing frazil and slush ice pans accumulate 

on the leading edge (upstream edge).  
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4.7.4 Bank Stability 

The greatest aquatic habitat complexity and diversity typically exists in the relatively shallow nearshore zone, 

providing a range of microhabitats for exploitation by primary producers (periphyton and phytoplankton) and 

macrophytes, which can lead to relatively high production of zooplankton, benthos and fish (Northcote and 

Atagi 1997). The nearshore zone can provide spawning, nursing and foraging grounds for many fish species such 

as dace, chub and YOY pike and lake trout (Scott and Crossman 1973); thus, any degradation could result in 

recruitment losses.  

One of the concerns related to hydroelectric development is the operating regime and the potential 

environmental effect of reservoir drawdown on the biological productivity and stability of modified aquatic 

ecosystems. The extent, timing and duration of drawdowns can affect habitat quality and biological productivity 

by: 

• exposing incubating fish eggs in littoral spawning areas to desiccation and freezing, thereby reducing egg-to-

fry survival; 

• exposing littoral zone benthos to desiccation and freezing thereby reducing production; 

• reducing biological production at lower trophic levels (bacteria, periphyton, phytoplankton); and 

• reducing availability (volume, surface area) of thermally optimal habitat for growth and feeding during the 

period of maximum growth for fish (summer-fall).  

The reservoirs associated with the Project will have relatively stable operating regimes, which will reduce 

potential for these interactions. 

The process of shoreline erosion and subsequent development of reservoir shorelines have been discussed in 

detail in the bank stability report produced for the Project (AMEC 2007a). Shoreline erosion in littoral zones is a 

process in reservoirs that causes bank recession and down cutting of shoreline slopes, resulting in transport of 

eroded material downstream and/or deposition into deeper water. Typically, newly formed shorelines result in 

the formation of a notch at the water’s edge, followed by slumping of material into the newly formed reservoir. 

The process typically continues until the shoreline recedes to bedrock, or becomes paved with larger materials 

such as gravel and boulders (Baxter and Glaude 1980).  

Erosion of nearshore areas in new reservoirs is primarily influenced by energy from wind-generated waves 

affecting the shoreline and dislodging soil particles. The overall wave energy available for erosion is a function of 

the wind velocity and the fetch across the reservoir. Low slope areas distribute wave energy over a larger 

shoreline area, while steep banks absorb energy in a relatively smaller area.  

Nearshore erosion rates generally decline exponentially over time. Flooded vegetation can protect the shoreline 

from erosion for many years after reservoir filling, while reservoir preparation (removal of vegetation) can 

accelerate the process. Initial shoreline erosion occurs rapidly, over the first 10 to 20 years, followed by relative 

stability with more subtle erosion and dynamics.  

The erosion and transport of sedimentary material from new reservoir shorelines into the reservoir is a result of 

the water velocity at inundation and turbulence. As water velocity and turbulence decrease, the transported 

material will be dropped from suspension and deposited to the bottom of the reservoir. While reservoirs can 

become sediment traps in this respect, the volume of sediment is not likely to cause excess reduction in 

reservoir volume (i.e., the reservoir will not infill with sediment).  

Most riverine fish species, and a high proportion of lake-dwelling species in Canada, are lithophils (i.e., their 

spawning is associated with rock and gravel substrates). This includes members of the families Salmonidae, 
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Catastomidae and Cottidae (Scott and Crossman 1973; Bradbury et al. 1999; Smokorowski and Pratt 2007). 

Generally, shorelines with fine substrates (mud, sand and organics), as currently exist in relatively high 

proportions in some reaches from Muskrat Falls to Gull Island, are of lower value as fish habitats and typically 

have lower abundances and diversity of fish compared to other habitat types (Randall et al. 1996; Pratt and 

Smokorowski 2003).  

4.7.5 Total Suspended Solids 

Under natural conditions, the concentration of TSS in a water column can be strongly correlated with discharge 

and, in most cases, reflects seasonal flow variations (Petts 1984). However, the regulated flow regimes of 

reservoirs can change the natural discharge rates (both daily and seasonally). Usually the lowered current 

velocity within a reservoir results in the concomitant precipitation of sediments out of the water column.  

There may be erosion and slumping of the valley walls following initial reservoir formation and finer materials 

(clays, silts, colloidal material) could remain in suspension and move downstream. This could affect water 

transparency and water quality because of dissolved and suspended solids, which in turn could alter both the 

thermal characteristics and biological production of the river and reservoir system. Suspended sediment can 

reduce the photic zone and, hence, limit the area available for photosynthesis. It can increase surface water 

temperatures, possibly altering the depth of thermocline development, and can absorb nutrients; thus, making 

the nutrients biologically unavailable. However, experience from other hydroelectric projects suggests that 

released sediments will be deposited at depth and water transparency will improve (Hayeur 2001). 

4.7.6 Aquatic Vegetation 

The extent to which reservoir development may affect aquatic vegetation depends largely on the reservoir 

design, existing flow patterns and the planned post-impoundment flow regime. Flow regulation affects the 

ability of plants to fasten to the substrate (Bunn and Arthington 2002), with a plant’s success relying on the 

water velocity, water level extremes, timing, hydraulics, substrate composition and stability. Studies of flow 

modifications in many rivers in the United States, Britain, France, southern Africa, India, Canada and Australia 

show increases in macrophyte abundance following inundation (Bunn and Arthington 2002). This is due to the 

ability of plant species to proliferate in the slower flow rates and shallower littoral zones associated with typical 

reservoir habitat. The limited areas of aquatic vegetation within the lower Churchill River are in relatively 

protected backwater areas. Most species present are adapted to occur in the existing conditions of the already 

regulated lower Churchill River: soft-bottom, shallow, slow-velocity areas with water level fluctuations as much 

as 2.2 m.  

4.7.7 Water Quality 

In northern environments, Hayeur (2001) summarized water quality changes from reservoir formation for six 

parameters (out of 26) that were monitored in La Grande complex reservoirs: dissolved oxygen, pH, total 

organic carbon, total phosphorous, chlorophyll-a and silica. The observed changes in water quality were mainly 

due to three phenomena: 

• submersion of vegetation and forest soils, resulting in increased nutrients (phosphorus) and decreased pH; 

• mixing of waters from various sources; and 

• decomposition of humus and vegetation in the flooded soils, resulting in reduced dissolved oxygen, release 

of carbon dioxide, decreased pH and increased nutrients. 
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4.7.7.1 Nutrient Input 

New reservoirs undergo an initial peak of increased productivity based on the release of soluble nutrients from 

soils and flooded vegetation (Baxter and Glaude 1980; Hayeur 2001). Upon flooding, nutrients (phosphorus and 

nitrogen) are released and through microbial action become biologically available. In the La Grande system of 

Hydro-Québec, flooding resulted in a substantial increase in total phosphorus and silica, which were both 

considered limiting nutrients for productivity in these northern environments (Hayeur 2001).  

This spike in nutrients is transient, with the initial spike in oxygen demand and nutrients generally decreasing 

over time in reservoirs, as available organic matter decreases. Ultimately, the nutrient supply stabilizes, based 

on nutrient inputs from the surrounding watershed and through autotrophic (phytoplankton) production.  

In the Robert-Bourassa Reservoir, the changes in physical and chemical characteristics of the water peaked in 

the first two to three years after flooding and generally returned to baseline values nine to 10 years later. The 

Caniapiscau Reservoir, a large lake flooded to form a much larger reservoir and is subject to considerable 

drawdown, had peak values six to 10 years after flooding, with a return to background after 14 years. Hydro-

Québec has concluded it takes 10 to 15 years for the water quality in reservoirs to regain physical and chemical 

characteristics similar to natural pre-impoundment conditions (Hayeur 2001).  

4.7.7.2 Primary and Secondary Productivity  

Water quality changes after impoundment initially show increases that benefit biological productivity. An initial 

response may show a decline in populations of primary and secondary producers, primarily as a dilution effect 

(Baxter and Glaude 1980). The flooding and decomposition of soils and vegetation then rapidly releases minerals 

and nutrients and this fuels a trophic upsurge that is common in new reservoirs. Flooding of a reservoir results in 

an explosion of bacteria populations, due to nutrient increases associated with organic matter decomposition, 

which in turn promotes the rapid development of phytoplankton. This response can cascade up the trophic 

levels resulting in large increases in zooplankton, invertebrate production and, eventually, in fish production. For 

reservoirs created from flooding of rivers, this differs substantially from the original riverine environment, where 

plankton production is often negligible because floating organisms (both phytoplankton and zooplankton) are 

usually swept away and removed from the system. After the reservoir is established, water velocities are 

decreased and water residence times increased, resulting in more favourable conditions for primary and 

secondary (zooplankton) production (Baxter 1977; Rosenberg et al. 1997). Ostrofsky and Duthie (1980) 

investigated productivity of a natural lake, a new reservoir (Smallwood) and an established reservoir 

(Ossokmanuan). Productivity of the new reservoir was about twice the level of the other two sites, with the 

older Ossokmanuan Reservoir (eight years post-flooding) similar to a natural lake.  

In many reservoirs, post-impoundment increases in zooplankton closely track the dynamics in phytoplankton 

populations. In the Robert-Bourassa Reservoir, zooplankton biomass peaked four years after initial flooding and 

declined thereafter, and there was a one-year lag between peak phytoplankton production and zooplankton 

production (Hydro-Québec 1998). The increase in water residence times (i.e., decrease in flushing rate) was 

associated with zooplankton abundance, allowing the organisms to complete their life cycle. In many reservoirs, 

particularly those created from flooding of rivers, there may be a longitudinal variation in the benthic 

community reflecting the change in time from more riverine to intermediary to lacustrine (Northcote and Atagi 

1997).  
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4.8 Change in Fish Distribution and Abundance – Existing Knowledge 

4.8.1 Project Activities for Further Assessment of Change in Fish Distribution and Abundance 

The Project interactions with Fish and Fish Habitat that are ranked as 2 in Table 4-1 are assessed for their 

potential to change fish distribution and abundance for the following Project activities: excavation for and 

installation of generation components and impounding during construction; and water management and 

operating regime and operation of generation facilities during operation and maintenance (Table 4-4). 

Table 4-4 Change in Distribution and Abundance – Project Activities Ranked as 2 for Aquatic 

Environment 

Project Activities and Physical Works Fish and Fish Habitat 

Construction 

Excavation for and Installation of Generation Components  

Impounding  

Operation and Maintenance 

Water Management and Operating Regime  

Operation of Generation Facilities  

The following subsections describe ways in which key properties related to distribution and abundance might be 

modified by hydroelectric projects. 

4.8.2 Habitat Utilization 

The adaptability of fish species in the lower Churchill River is apparent by the habitat types that they occupy and 

their success, given the flow regulation of the upper Churchill River. There is a relatively extensive knowledge-

base of specific environmental effects of hydroelectric development on fish and fish habitat, some of which has 

been compiled from the nearby, and similar, reservoirs in northern Quebec. The experience with the upper 

Churchill River also offers insights into potential environmental effects as well as their magnitude. The inter-

relationship between fish species can be complex, as well as difficult to predict how the aquatic habitat 

dynamics will change because of reservoir creation, with many fish species potentially altering their trophic 

levels or feeding habits (Barth 2001).  

The hydrological and habitat modifications associated with inundation and reservoir operations, and changes to 

the biological communities at lower trophic levels, can result in certain fish species being advantaged over 

others (Baxter and Glaude 1980; Hydro-Québec 2003). Among other factors, species so affected would depend 

on post-impoundment habitat distributions and conditions, feeding preferences and trophic level, and the ability 

to recruit to the population. Community shifts may be a result of altered habitat conditions and food web 

relationships (including predator-prey relationships) that benefit some species over others.  

In addition to alterations to habitat use patterns and predator-prey relationships, the loss or reduction in access 

to habitats required to complete LCSs, such as spawning, can negatively affect a population’s reproductive 

success and, hence, the population as a whole. This is most prevalent with anadromous/catadromous species, 

where Project infrastructure directly impedes natural movement patterns of populations between the marine 

and freshwater environments. Each species can also have changes in mortality rates as adjustment to the future 

aquatic conditions occurs or as a result of Project operation and maintenance activities, such as entrainment 

into the turbines and/or reservoir drawdown. Further, as the nearshore of the new reservoirs stabilizes, so will 

the spawning and recruitment of fishes using these areas. Populations will adapt and evolve in relation to post-
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development habitat availability. Lacustrine species may generally be better adapted to reservoir conditions 

than species more habituated to fluvial conditions; although, there will be a gradient from riverine to lacustrine 

habitats within the future system. Most existing habitat types will still be available during post-impoundment.  

There is ample evidence in the literature of the response of fish to habitat changes from inundation. A rapid 

increase in fish biomass has been documented in synchrony with, but lagging, the trophic upsurge (Baxter and 

Glaude 1980; Bruce 1984; Hayeur 2001; Hydro-Québec 2003). Some species may benefit from the initial 

increases (pelagic planktivores), while others may benefit at a later stage in reservoir evolution (littoral benthic 

feeders). There is typically also an initial growth in piscivorous fish populations, including northern pike (Bridges 

and Hambly 1971; Evans and Loftus 1987; Ryan and Kerekes 1988) owing, in part, to their use of flooded 

terrestrial vegetation for feeding, spawning and nursery areas (Holcik 1968; Hassler 1970; Machniak 1975a, 

1975b and 1975c; Doan 1979; Bodaly and Lesack 1984; Strange et al. 1991). However, the increase may be short 

lived because fish abundance typically declines to a level slightly above initial levels prior to impoundment 

(Machniak 1975a, 1975b and 1975c; Kupchinskaya 1985; Deslandes et al. 1994). This subsequent decrease in 

production has been attributed to the degradation of the submerged vegetation, which no longer provides 

adequate spawning or nursery habitat for northern pike (Benson 1980; Kunetsov 1980; Bodaly and Lesack 1984).  

The implications of an increase in predator populations have been noted in previous reservoir developments 

(Anderson and Smith 1971; Christie 1974; Crowder 1980). Also, pressure from larger piscivorous fish 

populations, such as northern pike, have been noted to increase competition among smaller prey species 

(Campbell et al. 1991; Remnant et al. 1997), further affecting their populations in newly impounded reservoirs 

(Anderson and Smith 1971; Crowder 1980, Loftus and Hulsman 1986; Evans and Waring 1987).  

Populations of longnose sucker have been found to decrease dramatically following reservoir impoundment 

(DesLanders et al. 1994; Bretecher and Macdonell 1998). This has been attributed to several factors, including 

water level fluctuations during egg incubation periods (Ryan 1980), the absence of suitable tributaries for 

reproduction (DesLanders et al. 1994) and an increase in northern pike populations (Colby et al. 1987; Cook and 

Bergsen 1988).  

No pre-flooding inventory of fish exists for the Smallwood Reservoir, but fish communities almost certainly were 

similar to natural lakes in the area (Bruce 1984). After impoundment, lake whitefish and lake trout were the 

dominant species by numbers and biomass. Northern pike and dwarf whitefish were also evident. Bruce (1984) 

speculated that the dwarf form may be better suited to early reservoir development, being zooplanktivorous 

and more pelagic in nature, while larger lake whitefish are more benthic feeders and may do better as a 

reservoir matures and benthos stabilizes. Demonstrating the cascade effect up the trophic food chain, lake trout 

age structure in the Smallwood Reservoir indicated a majority of biomass of larger, older, piscivorous individuals 

who were feeding extensively on the increased population of lake whitefish. 

4.8.2.1 Habitat Utilization Index 

The measurable parameter, Habitat Utilization Index (HUI), has been developed by the Project Team to quantify 

fish habitat and describe its utilization in the lower Churchill River. When applied to the habitat types, quantity 

and species assemblage present in an area, the index is expressed as Habitat Equivalent Units (HEUs) of surface 

area (in hectares). The development of this specific measurable parameter has involved extensive field sampling 

and research. 

Section 35(1) of the Fisheries Act protects fish habitat by prohibiting its HADD. Under Section 35(2) of the 

Fisheries Act, the Minister of Fisheries and Oceans can authorize a HADD to occur; however an acceptable 

compensation plan is typically required. As a starting point, a proponent is required to describe its project and 
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quantify any habitat that could be affected by the proposed Project. This information helps DFO in determining 

whether a HADD will occur. If necessary, the information can also be used to provide a base for developing a 

compensation plan (DFO 2003).  

In 1998, Hydro and DFO determined that, for the scale of developing hydroelectric facilities on the lower 

Churchill River, there was not available an appropriate quantification methodology capable of determining if a 

HADD would occur. While models were available to estimate fish population responses to changes in habitat, 

such models were species specific and developed specifically for small headwater systems in western North 

America. With this in mind, Hydro initiated the development of a scientifically defensible habitat quantification 

methodology that would reasonably allow the incorporation of both pre- and post-inundation habitat species 

utilization within the system such that the overall change in habitat and its utilization could be addressed. Its 

development involved numerous workshops, reviews and input from many stakeholders including DFO Habitat 

Management personnel, DFO Science personnel as well as Innu Nation and its consultants.  

An initial methodology document was submitted to DFO in November 2001, which outlined the rationale, the 

framework and the incorporation of sample data and guilds in determining the overall Habitat Utilization Indices 

for each habitat type (AMEC 2001).  

Guilds were incorporated into the habitat quantification methodology to allow each species to be represented in 

an ecological approach, rather than having a single species, such as northern pike or suckers, represent the 

entire fish assemblage. The guilds used were based on species sharing similar life history strategies and habitat 

requirements. Four guilds were identified: large piscivores, salmonids, large benthic feeders and prey species. 

The guilds and their memberships are provided in Table 4-5. Every species captured within the Assessment Area 

was included in a guild, even though some species were captured in extremely low numbers. Guild members 

with the highest HUI in each habitat are shaded in Section 2.3.7.1, Table 2-9. 

Table 4-5 Guilds and their Membership Species 

Guild Membership Species 

Large Piscivores 

Large species whose primary food source in the juvenile and adult LCS would be fish 

lake trout 

northern pike 

burbot 

Salmonids 

Members of the salmonid family who share the typical salmonid life history. The 
exception would be lake trout, which is classified as a Large Piscivore 

brook trout 

ouananiche 

lake whitefish 

dwarf lake whitefish 

round whitefish 

Large Benthic Feeders 

Relatively large fish that primarily feed on detritus and algal material 

longnose sucker 

white sucker 

Prey Species 

Species that are generally small in size and do not contribute directly to a fishery 

These species may indirectly support a fishery by being food sources 

lake chub 

sculpin
A
 

longnose dace 

three-spine stickleback 

pearl dace 
A
 Includes both slimy and mottled sculpin species 

This submission also outlined how the pre-and post-inundation habitat could be compared to determine the 

overall change in habitat and its utilization. In 2006, attention was focused on aquatic system predictions and 

how the proposed reservoirs would develop and stabilize. Extensive habitat modelling was subsequently 

completed for various aspects of the habitat including mercury evolution, bank stability, sediment transport, ice 
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dynamics and water quality. Past projects were reviewed and research on existing reservoirs in Labrador and 

Quebec were also completed in order to establish a best estimate of reservoir formation and stabilization. A 

final habitat quantification document describing both the existing and predicted post-impoundment habitat and 

how the fish species will respond was completed and submitted to DFO in December 2007 (AMEC-Sikumiut 

2007). During its development, the methodology has been presented at several conferences (e.g., 2004 World 

Fisheries Congress and the 2007 Canadian Dam Association) and has been peer reviewed for journal publication 

(e.g., McCarthy et al. 2006). Recently, it was also presented at a national DFO Technical Workshop on “Methods 

of Measuring Productive Capacity in Canada” (Smokorowski and Derbowka 2007). The methodology was 

presented, reviewed and assessed with the conclusion by workshop participants that the method is valid, has no 

fatal flaws or limitations, and is suitable for its described purpose.  

In order to adequately describe the existing aquatic habitat of the lower Churchill River, Hydro also began 

extensive biological investigations in 1998. Sampling was conducted over three years (1998 to 2000) in order to 

capture as much information as possible regarding the characterization of existing habitat and its utilization by 

the various life-cycle stages present. Sampling was also conducted again in 2006 to confirm the results of 

previous programs and to confirm whether utilization was cyclic or highly variable. Results showed that the data 

collected remained valid in describing the habitat and its use by fish.  

The results of the habitat characterization describe an aquatic habitat that is greatly influenced by the operation 

of the existing Churchill Falls Power Station. Despite the overall moderation in flows, large sections of the river 

have very high velocities when compared to the preferred ranges of those species residing there. However, it 

should be kept in mind that the fish within the lower Churchill River, while most likely affected by flow 

regulation and atypical habitat availability with respect to habitat types used, have adapted to the current 

regime in the lower Churchill River over the past 35 years. In this respect, the sampling of the lower Churchill 

River and use of the data in the methodology allows for using habitat utilization values to represent local 

conditions. The results of sampling confirm that reliance on typical literature habitat preferences information is 

not appropriate or valid. 

4.8.3 Mortality 

Mortality as a result of Project activities could occur principally at the generation facility site, primarily related to 

spillways and turbine passage.  

4.8.3.1 Potential Effects of Spillways on Fish 

Several studies have been conducted in both Canada and the United States that have identified the cause and 

level of injury and mortality on fish (Semple 1979; Ruggles 1980; Ontario Hydro 1982; Ruggles and Murray 

1983). These studies concluded that during spillway passage at high dams, fish may be endangered by any of the 

following conditions: 

• direct injury as a result of rapid pressure change, rapid deceleration, shearing effects, turbulence and 

shearing forces in the tailwater, striking force of fish on the water in free fall or scraping and abrasion; 

• indirect injury as a result of gas bubble disease due to atmospheric gas supersaturation in the tailwater; 

• predation above and below spillways due to increased fish concentrations; 

• altered water temperatures below spillways creating thermal stress; or  

• sub-lethal effects caused by stress that reduces chances for survival and species propagation. 

There will be limited use of the spillway, reducing the potential for this interaction. 
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4.8.3.2 Fish Protection at Spillways 

The design for the Gull Island spillway incorporates a ski jump-type spillway. This type of spillway has the toe 

designed in the form of a flip bucket that throws the whole jet of water (and any fish in the water) into the air 

causing it to fall into a plunge pool. This process dissipates the energy and therefore reduces downstream 

erosion in the river. A side effect of this design is that the potential for abrasion of fish on the surface of the 

spillway is reduced.  

This feature will not be necessary at the Muskrat Falls spillway because the elevation change is much smaller 

than at Gull Island. It should also be noted that spillways will be operated as infrequently as possible. 

Potential Effects of Turbine Passage 

Generally, most research carried out on the affects of turbine-related fish mortality has been on species whose 

life history includes major migratory movements, specifically Atlantic salmon and Pacific salmonids (Bell 1967; 

Ontario Hydro 1982). The main potential causes for injury of fish passing through turbines can be divided into 

the following categories: 

• mechanical damage due to contact with fixed or moving equipment; 

• cavitation and/or pressure-induced damage due to exposure to low pressure conditions within the turbine; 

and 

• shearing action damage due to passage through areas of extreme turbulence or boundary conditions. 

Mechanically-related injuries and fish mortality have been directly related to the physical features of the turbine 

design such as blade spacing, clearance between blades, wicket gate openings and runner speed. Fish passage 

studies carried out at hydroelectric generation stations on the Columbia River in 1994 indicated that the 

majority of injuries observed in juvenile salmon during passage through turbines were due to mechanical strike 

(Bell et al. 1967; Ruggles 1980; Monten 1985). These studies identified the source of the majority of mechanical 

injuries as the gap between the turbine runner and the hub. It was found that by reducing this gap, the survival 

rate for juvenile salmon smolt increased to over 90 percent. 

Pressure-related injuries occur when fish encounter large pressure differentials or cavitation in the turbine or 

draft tubes; the more efficient the design of the turbine, the less the effect on the passage of fish. Improved 

turbine design can result in higher survival rates. Studies using relatively large Francis turbines indicate that 

inclusion of the following design parameters can increase fish survival: 

• relatively low runner speed; 

• high efficiency; 

• maximum clearance between the trailing edge of the wicket gates and the leading edge of the runner blades 

and the distance between the blades; and 

• maintain maximum tailwater elevation to reduce the amount of draft head below the turbine and hence the 

amount of cavitation (Bell et al. 1967; Ruggles 1980; Monten 1985). 

Several studies have been conducted on both Kaplan and Francis-type turbines to determine the level of fish 

survival encountered at various generation stations (Bell et al 1967; Ruggles 1980; Monten 1985); however, 

most have been related to anadromous species of salmonids. Since many species can be of a similar size to 

smolt (i.e., approximately 12 cm), the data provide an overview of potential survival rates. The data would not 

account for any differences in behaviours between species. In general, the survival rate of salmon smolt through 

Kaplan turbines is estimated to be 80 to 90 percent (Bell 1967). A study carried out on Kaplan turbines having an 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIA, CHAPTER 4 ENVIRONMENTAL EFFECTS ASSESSMENT – AQUATIC ENVIRONMENT PAGE 4-17 

 

operational head of 30 m showed survival rates ranged from 86 to 91 percent (Bell 1967). For Francis turbines, 

survival rates for Atlantic salmon smolt are generally estimated to be in the range of 50 to 70 percent (Bell 

1967). Recent studies in 2006 and 2007 at Grand Falls, Newfoundland, estimate the survival rate in Francis 

turbines with an operational head of 30 m to be in the range of 86 to 89 percent (R. Goosney, pers. comm.). In a 

1974 study, survival rates for Francis turbines having an operational head exceeding 100 m ranged between 68 

to 73 percent (Bell 1967).  

4.9 Change in Fish Health – Existing Knowledge 

4.9.1 Project Activities for Further Assessment of Change in Fish Health 

The Project interactions with Fish and Fish Habitat that are ranked as 2 in Table 4-1 are assessed for their 

potential to change fish health for the following Project activity: water management and operating regime 

during operation and maintenance (Table 4-6). 

Table 4-6 Change in Fish Health – Project Activities Ranked as 2 for Aquatic Environment 

Project Activities and Physical Works Fish and Fish Habitat 

Operation and Maintenance 

Water Management and Operating Regime  

4.9.2 Mercury Accumulation 

Typically, the concern regarding fish mercury concentrations has been in connection with risks associated with 

fish consumption, not risks directly to fish health. However, the potential for mercury effects directly on fish 

health has been receiving increased attention in recent years (Latif et al. 2001; Wiener et al. 2003; 

Hammerschmidt et al. 2002). Examples of this concern is reflected in the ITKC Report. 

“The fish have been affected already from previous damming. One can only eat fish from brooks that 
don’t flow from Meshikamau” (P2.17.11.2003). 
 (p. 84) 
“The fish were good to eat before the roads and dams were built, and now the fish are no good to eat” 
(P2.7.12.06). 
 (p. 84) 
 “In the past, where we fished, there were a lot of fish, and we didn’t have to worry about what we ate. 
But after Meshikamau, we were told that they fish were no good, and we were afraid to eat the fish. 
We had all kinds of fish up Mishta-shipu except utshashumeku (Atlantic salmon)” (P2.7.12.06). 
 (p. 84) 
…some Innu have seen the CFLCO “Health Risk Advisory Sign” at Uinukapau (Winokapau Lake) advising 
people to limit their consumption of pike and lake trout “because of continued elevated mercury levels 
in the flesh of fish”. 
 (p. 85) 
… Innu are certainly aware of the well-publicized oil spill mentioned previously resulting from a fire at 
the Churchill Falls hydroelectric plant on Mishta-shipu in September 1999. 
 (p. 85) 
… ITKC members firmly believe that matshi-natukun (poison, toxic chemical) will be found in the 
Muskrat Falls and Gull Island reservoirs that will move up the food chain making fish and animals “no 
good” to eat. 

 (p. 85) 
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Reservoir creation has been well documented to result in increased fish mercury concentrations (Canada and 

Manitoba Governments 1987; Bodaly et al. 1997; Schetagne et al. 2003; Jacques Whitford 2006; Bodaly et al. 

2007). Decomposition associated with flooding causes increased activity by microbes that convert inorganic 

mercury into methylmercury, a toxic form that bioaccumulates in fish. This is a concern because consumption of 

fish with elevated methylmercury concentrations can represent a risk to humans and wildlife (NRC 2000; JECFA 

2003, Internet site; United Nations Environmental Programme 2004, Internet site; Mergler et al. 2007; 

Scheuhammer et al. 2007).  

Latif et al. (2001) examined the effects of maternally transferred and waterborne methylmercury on walleye 

embryos and larvae. The hatching success of eggs and the heart rate of embryos decreased with increasing 

concentrations of waterborne methylmercury (range 0.0001 to 0.0078 µg/L), while methylmercury 

concentrations in eggs from maternal transfer did not affect egg-fertilization or hatching. Hammerschmidt et al. 

(2002) fed fathead minnows diets containing concentrations of methylmercury present in contaminated food 

webs, maintained the fish through sexual maturity and examined the effects of dietary and maternally 

transferred methylmercury on reproduction. Dietary methylmercury affected the overall reproductive 

performance of adult fish (e.g., delayed spawning and reduced spawning success). These responses were caused 

by dietary concentrations of methylmercury that are equalled or exceeded in the prey of some fish in low-

alkalinity lakes and reservoirs (Hammerschmidt et al. 2002). In contrast, the growth and survival of adult fathead 

minnows in this study were unrelated to dietary methylmercury. Overall, these studies show the potential for 

fish reproduction to be affected by methylmercury concentrations found in some lakes and reservoirs. However, 

the state of knowledge is not sufficient to identify the extent to which flooding increases the risk to the health of 

fish populations. It should also be noted that after flooding, fish productivity tends to increase in association 

with a nutrient surge (Hayeur 2001). Monitoring of fish populations at the La Grande Complex in Quebec 

showed increases in growth rates, recruitment and condition factor (fish body weight/length ratio) for most 

species after impoundment (Deslandes et al. 1995; Therrien et al. 2002); therefore, increased mercury 

concentrations in fish does not appear to have an effect at the population level. 

The duration of elevated fish mercury concentrations in boreal reservoirs can last up to three decades after 

flooding. Peak concentrations, especially in top predatory fish, can be two to seven times greater than 

background levels (Schetagne et al. 2003; Bodaly et al. 2007), often exceeding the Canadian limit of 0.5 µg/g for 

domestic commercial sale (Health Canada 2007, Internet site) in higher trophic level species such as northern 

pike. Unusually high percentage increases have been observed immediately downstream from turbines for some 

species. Schetagne et al. (2003) attributed this phenomenon to injury or mortality of fish passing through 

turbines, allowing downstream fish such as lake whitefish and longnose sucker an opportunity to switch to 

piscivory, resulting in higher methylmercury concentrations in the diet.  

4.10 Environmental Effects Management 

Following the guiding principles of Preventing Pollution, Improve Continually and Comply with Legislation, 

Nalcor Energy is committed to eliminating/avoiding and reducing adverse environmental effects. Because 

different versions of this Project have been under consideration since the 1960s, and considerable review and 

study of the sites have been carried out, the Project has evolved to reflect advances in technology and an 

enhanced understanding of the existing environment. At a minimum, this Project has been designed in 

consideration of best practices under current industry standards for environmental protection and mitigation. 

Through the continued refinement and optimization of the Project design, additional mitigation has also been 

developed as part of the iterative planning process. 
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4.10.1 Mitigation Measures 

The first step of Project construction will be to implement an EPP in accordance with the EMS. The EPP will 

specifically describe, for site personnel, the appropriate procedures consistent with legislation and best 

practices to reduce environmental effects on the aquatic environment. The Project will also be constructed with 

the principle of designed environmental mitigation systems. Aspects of the Project such as siltation and erosion 

control will be designed and provided as technical specifications in contracts so that the guidelines and 

standards set out in the EPP can be met in a practical and measurable manner. A summary of standard effects 

management during construction and operation and maintenance applicable to the Aquatic Environment is 

provided in Table 4-7. A listing of additional specific management measures being proposed for this Project is 

provided in Table 4-8. 

Table 4-7 Standard Mitigation Applicable to the Aquatic Environment 

Project Aspect Standard Mitigation/Design 

Site Personnel and 
Environmental 
Awareness 

A no harvesting policy will be implemented for all employees. Periodic Environmental Awareness Sessions will be 
conducted for all construction personnel during the construction of the Project. Tailgate environmental briefings 
will be held daily in association with the tailgate safety sessions. The education aspect of environmental protection 
will be stressed by Nalcor Energy in addition to the compliance monitoring program 

Surface 
Disturbance 

There will be a physical surface disturbance (the reservoirs, access roads, camps and facilities) within an area of 
approximately 250 km

2
. Nalcor Energy will limit the surface disturbances using Environmental Site Monitors who 

will supervise (for compliance) all activities described in the EPP. Where possible, limited surface disturbance has 
been built into the design of the Project. Mitigation to reduce the environmental effect and reduce the potential 
occurrence of dust, turbidity and sedimentation will be detailed in the Project EPP. The control of siltation, erosion 
and runoff from construction sites is addressed in standard practices and guidelines such as the Guidelines for 
Protection for Freshwater Fish Habitat (Gosse et al. 1998), Land Development Guidelines for the Protection of 
Aquatic Habitat (Chilibeck et al. 1993) and the Environmental Guidelines for General Construction Practices (Water 
Resources Management Division 1997). All discharges of runoff from construction activities will conform to the 
Environmental Control Water and Sewage Regulations, 2003 under the Water Resources Act (O.C. 2003-231). DFO 
also provides several guideline publications 

Vegetation 
Management 

If used, herbicides will be sprayed by hand from the ground to control drift. Herbicides will not be sprayed near 
water bodies. Staff will be certified consistent with Herbicide Control Regulations 

Hazardous 
Materials 

All fuelling facilities will be approved, constructed and operated in accordance with the Storage and Handling of 
Gasoline and Associated Products Regulations CNR 775/96. Necessary approvals will be obtained from the 
Newfoundland and Labrador Department of Government Services (NLDGS) 

Blasting Mitigation to reduce the environmental effect of blasting will be detailed in the EPP. Blasting is a highly regulated 
construction activity because it has the potential to generate damage to both the environment and to people. As 
such, both DFO and the industry have developed very prescriptive guidelines and best practices. The calculated 
level of each charge as well as the amount of blasting required will mitigate adverse residual environmental 
effects. Blasting protocols will be designed to be as efficient and effective as possible, using publications such as: 
the Technical Report for the Use of Explosives Near Canadian Fisheries Water (Wright and Hopky 1998), the 
Guidelines for Protection of Freshwater Fish Habitat in Newfoundland and Labrador (Gosse et al. 1998) and DFO’s 
Mitigation of Seismic Noise in the Marine Environment - Statement of Canadian Practice (DFO 2007a, Internet site) 

 

Table 4-8 Additional Specific Effects Management Measures 

Project 
Component / 

Activity 
Specific Mitigation / Design 

Aquatic 
Disturbance 

Impounding the reservoirs is currently scheduled to occur between August and October, a time of least sensitivity  

Removal of vegetation during reservoir preparation may moderate nutrient release into the aquatic system 

Habitat 
Enhancement/ 
Compensation 

Measures will be taken to facilitate development of delta, littoral, shoreline and mid-channel features to assist in 
reducing the time to stabilization and increase habitat use. Habitat creation at selected sites within the Assessment 
Area will also be completed to provide adequate habitat features (refer to Section 4.10.2) 
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4.10.2 Habitat Compensation Concepts 

While it is likely that the dominant change resulting from the Project will be an increase in the available quantity 

of fish habitat and an overall gain in productive capacity, some Project features or conditions will result in a 

HADD. For example, the footprint of both generation facilities will directly cause the loss of habitat. In addition, 

model predictions of bank stability and total suspended solids (TSS) may need to be monitored for future 

predicted reservoir conditions before the productive capacity of the future reservoir is confirmed. The time lag 

for stabilization of habitat and populations may also require consideration. While post-inundation habitat is 

anticipated to stabilize and support the present species composition, compensation would focus on those 

species that may be more sensitive to the anticipated habitat changes or the time lag for stabilization. For 

example, lake trout YOY have been identified as having a critical habitat type (littoral habitat); therefore, a long 

time lag for this habitat type to become suitable could affect the population by limiting recruitment. In addition, 

compensation would also be focused on species that have been identified as supporting a fishery. Surveys 

completed to date indicate that salmonids are the choice species-group, or guild, for angling and consumption.  

DFO criteria for compensation are based on providing adequate habitat for the species affected and, preferably, 

within the same aquatic system (DFO 2003). Consequently, in 2007, a compensation options identification 

exercise was initiated to identify potential areas within the lower Churchill River valley for compensation, if 

required, as a result of the Project. An aerial reconnaissance was conducted along the full length of the lower 

Churchill River in the general location of both reservoirs. Seven locations were identified as having some 

potential for habitat development; these were examined in greater detail, of which two areas were identified as 

having the potential to meet technical, economic and environmental criteria for potential implementation of 

measures that could increase habitat and habitat utilization. In addition to these two preliminary areas, another 

two habitat types were identified from the results of the reservoir stabilization model. Each of these four areas 

is described below. 

4.10.2.1 Area A – Upstream of the Churchill Falls Tailrace 

The area upstream of the existing Churchill Falls tailrace is a wide fluvial outwash plain created by the former 

flows of the Churchill River (Figure 4-1). It has an elevation range of 125 m asl at the downstream end to almost 

130 m asl at its upstream end. The existing river is still relatively large with mean flows currently estimated at 

50 m3/s (summer conditions). Former high spring flows appear to have created channels within the plain that 

are now dry since the Churchill Falls Power Station was built. Within these channels, the substrate material has 

been sorted into sizes ranging from sand to large boulders. Trees such as alder, birch and balsam fir have grown 

throughout the outwash where finer materials were deposited and former high flows were not as prevalent.  

Preliminary investigations of the outwash plain indicate that this area is capable of becoming suitable salmonid 

spawning and rearing habitat through the creation of typical riverine habitat. The overall head of approximately 

4.7 m across the plain will provide ample flexibility in achieving a complex river of pools, runs and riffles with 

velocities between 0.05 and 0.8 m/s. Preliminary bank stability assessments indicated that the area would 

remain stable post-construction and is capable of holding water once diverted (i.e., limited water loss within any 

created habitat).  
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Varying the within-river slopes as well as the placement of structures such as large boulders, overhangs and 

artificial undercut banks will be used to vary the mean water velocity to values preferred by spawning 

salmonids, primarily brook trout, lake trout and ouananiche. While salmonids are the focus of the habitat 

characterisation, most riverine species will be capable of using the created water depths and velocities within 

the habitat. It will also be possible to design some sections to be less attractive to larger predators such as 

northern pike and burbot. Thereby, smaller species such as chub, dace and sculpins would be protected. The 

overall created riverine habitat will be variable in water depth and velocity to provide increased habitat 

complexity.  

4.10.2.2 Area B – Gull Island Plateau 

The Gull Island plateau is a large glacio-fluvial terrace with surface elevations ranging between 120 to 127 m asl 

(Figure 4-2). It is located approximately 6 km upriver from the proposed Gull Island Generation Facility and will 

therefore be in an area of relatively slow-moving (littoral) habitat. Preliminary modelling investigations of mean 

water velocities across the top of the Plateau (post-impoundment) range from 0.05 to 0.4 m/s. Preliminary bank 

stability assessments have also indicated that the area will remain stable post-impoundment and would be 

suitable for structure placement. 

The plateau could be cleared and designed as salmonid spawning and rearing habitat. The placement of 

structures such as large boulders and islands will be used to vary the mean water velocities to those most 

preferred by spawning salmonids, primarily lake trout, brook trout and ouananiche. The elevations of the 

plateau area are shown in Figure 4-3 and preliminary modelling of water velocities of the plateau (without the 

addition of modified structures) are shown in Figure 4-4. Spawning habitat will be designed along the upriver 

portion of the plateau so that YOY could hatch and disperse throughout rearing habitat along the downriver 

portion.  

4.10.2.3 Area C – Lacustrine Littoral Habitat 

Reservoir formation and its disruption of the nearshore area was the main issue identified in the literature 

review, particularly in the disruption of lacustrine littoral areas where riverine currents would no longer affect 

the shoreline. Wave energy would become the dominant force wearing away organics and sorting substrates as 

shorelines stabilize.  

The lag time in nearshore lacustrine habitat formation can affect species that have LCS dependent upon that 

habitat type. The extensive lower Churchill River field surveys between 1998 and 2006, and subsequent model 

development of the HUIs, indicate that lake trout YOY is very dependent on lacustrine littoral habitat. In fact, it 

was the only species LCS that was shown to be relatively exclusive to this habitat type; therefore, it is critical for 

lake trout YOY.  

Reservoir preparation is being designed to remove much of the vegetation associated with the nearshore areas 

of both Muskrat Falls and Gull Island reservoirs. Within the approximately 150 km of shoreline (76 km along 

both the north and south side of the Gull Island Reservoir) that will become new lacustrine littoral habitat 

(Figure 4-5), the littoral zone will be prepared by removing vegetation and preparing the littoral zone for use by 

fish. Preparation activities will vary depending on the availability of local substrate materials along the shoreline; 

but it will generally entail removing and/or scarring the littoral zone overburden to expose the available 

substrates. This selective exposure of the substrate will increase potential utilization and accelerate the 

stabilization of the nearshore zone. 
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4.10.2.4 Area D - Mouths of Tributaries 

The last habitat type that may require additional consideration with respect to production is located at the 

mouths of specific tributaries. While this habitat has been included in the classifications described in Section 

2.3.5.2, Table 2-7, it was not identified as a specifically distinct delta habitat classification. However, the ITKC 

Report does identify these areas as being important: 

Ushakamesh – ‘where there is always fish’. In general, these are located at the mouths of brooks and at 
points, but they may also be found in deep water, just off-shore. ITKC members said that they used to 
fish kukamess (lake trout), atikameku (whitefish), tshinusheu (pike), makatsheu/mikuashai (suckers), 
minai (burbot), and matameku (brook trout) at the mouths of the brooks along Mishta-shipu (ITKC, 
22.11.06). Wherever there is lake trout, there is also burbot (P9, 22.11.06). They noted that there are 
hardly any ponds in the Mishta-shipu valley, and so they would travel up the brooks away from the river 
to ponds at higher elevations where fish were known to be plentiful (P2, 17.11.06). They would identify 
new ushakamesh through experimentation – “Sometimes when you don’t find fish, you keep checking in 
different places, leaving the hooks out over night to see what you get” (P2.26.1.07). 

 (p. 45) 

While many tributaries enter straight into the main stem of the lower Churchill River with relatively large 

substrates (e.g., rubble and boulders), there are those that have heavily braided, wide, shallow deltas at their 

confluence with the main stem. These areas have also been identified as being important to terrestrial riparian 

species as well such as moose and songbirds. The identification of existing deltas is presented in the habitat 

quantification document (AMEC-Sikumiut 2007). As an example, the predicted tributary area created within the 

reservoir at the shoreline of Metchin River is shown in Figure 4-6. Members of the ITKC also identified the 

importance of the tributaries and deltas along the lower Churchill River. 

Members of the ITKC noted that the mouths of rivers and brooks along the length of Mishta-shipu are, 
generally speaking, productive places for various animal and fish species, not just when ashkui form, 
but at other times of the year as well. Frequent mention was made of large numbers of ducks and geese 
at the mouths of brooks in the spring. Lots of utshashku (muskrat) were known to frequent marshes 
near the mouths of these brooks (P1.19.11.06). 

 (p. 44) 

The tributary delta habitat (as described) above is being considered at a much broader ecosystem approach for 

mitigating the alteration of these areas. For example, reservoir preparation activities will be used to prepare 

areas to enhance and expedite delta and riparian habitat formation. Mitigation measures will include: 

• the removal of large vegetation that would reduce the stabilization time through erosion of shoreline 

material by wave energy; 

• the removal and disturbance of the humus layer near the new riparian areas to expose the mineral soils to 

promote succession; and 

• the use of reservoir preparation equipment to further shape and contour delta areas for decreased timing 

of formation and stability. 
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4.11 Environmental Effects Assessment - Change in Habitat Quantity 

Changes in habitat quantity would relate to Project activities that change habitat distribution and abundance. 

4.11.1 Change in Habitat Quantity during Construction 

Changes in habitat quantity will be most affected during construction when the development of the facilities 

infill habitat, reservoir impoundments increase the aerial extent of aquatic habitat and reservoir filling 

temporarily reduces downriver flows. The environmental effects of these interactions are summarized in 

Appendix Table IIA-A-3. 

Basic characteristics of the Muskrat Falls and Gull Island reservoirs are provided in Table 4-9. The reservoirs will 

have a combined surface area of 301 km2. The total area to be inundated will be 126 km2, representing a 

172 percent increase in the existing water body surface area. Rapid flows will result in short hydraulic residence 

times: approximately 26 days (average) for Gull Island and seven days for Muskrat Falls. Winokapau Lake 

currently stratifies thermally on an intermittent basis (Minaskuat 2007); that is expected to continue. Muskrat 

Falls Reservoir is not expected to stratify. A longitudinal depiction of the existing riverine and proposed reservoir 

elevations is illustrated in Figure 4-7 (note that the elevation axis is exaggerated for presentation). 

Table 4-9 Selected Characteristics of Gull Island and Muskrat Falls Reservoirs 

Site 
Reservoir 

Length 
(km) 

Flooded Area 
(km²) 

Original 
Area 
(km²) 

Total Area 
(km²) 

Mean 
Depth 

(m) 

Hydraulic Residence 
Time 

(days) 

Gull Island  232  85 

(<1 percent wetland) 

 115  200  21  26 

Muskrat Falls  60  41 

(6 percent wetland) 

 60  101  12  7 

Total  292  126 

(2 percent wetland) 

 175  301  -  33 

Source: Data from Nalcor Energy, except wetland areas (from ELC GIS) 

Note: Flooded areas are at full supply levels 

The predicted future main stem and tributary habitat distribution within the lower Churchill River above 

Muskrat Falls is presented in Figures 4-8 to 4-11. Habitat below Muskrat Falls will not change in classification. 

The overall aerial extent of each habitat type available to fish within the post-inundation lower Churchill River 

system is presented in Table 4-10. Available post-inundation habitat includes all habitat within the Assessment 

Area (i.e., below obstructions in any tributary). 
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Construction activities associated with excavation for, and installation of, generation components will result in 

the direct loss of a portion of fish habitat under the footprint of the facility. The extent of the loss in habitat will 

be limited through careful design and environmental protection planning. Due to the large size of the physical 

undertaking of dam material placement and concrete production, the most efficient use of space and material is 

being implemented in the construction design both for environmental and cost considerations. While the size of 

dams and spillways must be designed to meet engineering and safety specifications, over-design have 

substantial cost and schedule implications (e.g., unnecessary infilling of fish habitat). Therefore, over-design will 

not occur. The Gull Island and Muskrat Falls generation facilities have, therefore, been designed to have efficient 

and effective footprints. Activities comprising footprint construction will be inspected by Environmental Site 

Monitors under the auspices of an EPP and mitigation measures outlined in Volume 1A, Section 4.8. The EPP will 

specifically describe for site personnel the appropriate procedures to be followed consistent with legislation and 

best practices.  

Table 4-10 Future Lower Churchill River Habitat Quantification 

Habitat Type 

Upriver from Churchill 
Falls Power Station 

Tailrace 
(ha) 

Churchill Falls Power 
Station Tailrace to 
Gull Island Rapids 

(ha) 

Gull Island Rapids to 
Muskrat Falls 

(ha) 

Muskrat Falls to 
Mouth of Goose Bay 

(ha) 

Main Stem 

Littoral  0.00  444.08  0.00  0.00 

Profundal  0.00  14,187.79  0.00  0.00 

Slow Velocity  0.00  6,275.53  9,262.36  6,327.75 

Intermediate Velocity  346.29  241.76  57.34  0.00 

Fast Velocity  92.58  0.00  0.00  48.44 

Tributary 

Slow Velocity NA  792.84  832.40 NA 

Intermediate Velocity NA  241.50  20.37 NA 

Fast Velocity NA  368.98  7.89 NA 

Stream NA  0.31  1.81 NA 

Total (main stem and 
tributary) 

 438.87  22,555.79  10,182.17  6,376.19 

Notes: 

NA - outside the Assessment Area 

4.11.1.1 Gull Island Reservoir and Generation Facility 

The Gull Island Generation Facility footprint will be located over aquatic habitat that is comprised entirely of 

main stem fast velocity habitat with boulder-rubble substrate. Mean velocities in the area could not be 

measured because the flows were too fast to allow for safe deployment of a survey boat. Velocities just 

downstream were in excess of 2.0 m/s. The total area of the physical footprint will be 26.03 ha of main stem fast 

velocity habitat. While of low potential, the area nonetheless is conservatively characterized as productive fish 

habitat. 

The Gull Island Reservoir will extend 232 km from the Gull Island Generation Facility to the tailrace of the 

existing Churchill Falls Power Station, with total water storage of 4,300 million m3. The water depth just 

upstream from the dam will be 97 m, with a decrease in water depth as the reservoir continues upriver. The 

exception will be Winokapau Lake, which is approximately 120 km upriver from the Gull Island dam and is an 

existing deep water lake approximately 45 km long and up to 1 km wide, with maximum depths over 200 m.  
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The existing main stem, tributary and stream habitat that will be within the physical footprint of the Gull Island 

Generation Facility and Reservoir is summarized in Table 4-11.  

Table 4-11 Existing Habitat Potentially Affected by the Gull Island Generation Facility Physical Footprint 

and Reservoir 

Habitat Type 
Productive Habitat Potentially Destroyed under 

Physical Footprint 
(ha) 

Existing Habitat Potentially within Gull Island 
Reservoir 

(ha) 

Main Stem 

Lacustrine Littoral  0.00  287.81 

Lacustrine Profundal  0.00  5,393.07 

Slow Velocity  0.00  2,398.91 

Intermediate Velocity  0.00  1,919.69 

Fast Velocity  26.03  3,001.97 

Tributary 

Slow Velocity  0.00  0.00 

Intermediate Velocity  0.00  30.18 

Fast Velocity  0.00  19.33 

Stream  0.00  16.41 

Total  26.03  13,067.37 

4.11.1.2 Muskrat Falls Reservoir and Generation Facility  

The Muskrat Falls Generation Facility footprint will be located over aquatic habitat that is comprised entirely of 

bedrock, with water velocities estimated in excess of 2.0 m/s (AMEC 2007b). The total footprint will be 7.3 ha 

and in an area that is not productive fish habitat due to the bedrock substrate and extreme velocities. 

The Muskrat Falls Reservoir will extend 59 km from the Muskrat Falls Generation Facility to the tailrace of the 

Gull Island Generation Facility, with total water storage of 1,500 million m3. The water depth just upstream from 

the dam will be 43 m, with a decrease in water depth as the reservoir continues upriver toward the tailrace of 

Gull Island Generation Facility. There is also expected to be a deeper water area in the Muskrat Falls Reservoir, 

which will be approximately 1 km long with depths in excess of 55 m. 

The existing main stem tributary and stream habitat that will be within the physical footprint of the Muskrat 

Falls Generation Facilities and the Muskrat Falls Reservoir is summarized in Table 4-12. 

Table 4-12 Existing Habitat Potentially Affected by the Muskrat Falls Generation Facility Physical 

Footprint and Reservoir 

Habitat type 
Productive Habitat Potentially Destroyed 

under Physical Footprint 
(ha) 

Existing Habitat Potentially within Muskrat Falls 
Reservoir 

(ha) 

Main Stem 

Lacustrine Littoral  0.00  0.00 

Lacustrine Profundal  0.00  0.00 

Slow Velocity  0.00  5,590.41 

Intermediate Velocity  0.00  0.00 

Fast Velocity
A
  7.30  774.26 
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Table 4-12 Existing Habitat Potentially Affected by the Muskrat Falls Generation Facility Physical 

Footprint and Reservoir (cont.) 

Habitat type 
Productive Habitat Potentially Destroyed 

under Physical Footprint 
(ha) 

Existing Habitat Potentially within Muskrat Falls 
Reservoir 

(ha) 

Tributary 

Slow Velocity  0.00  79.86 

Intermediate Velocity  0.00  6.05 

Fast Velocity  0.00  3.89 

Stream  0.00  13.30 

Total  7.30
A
  6,467.77 

Note: 
A
  The bedrock substrate and extreme velocities within the facility footprint is not considered productive fish habitat 

4.11.1.3 Reservoir Impoundment 

Reservoir impoundment has the potential to cause a short term disruption of fish habitat downriver of each 

reservoir as flows could be reduced substantially. 

During the construction of the Muskrat Falls Generation Facility, at least 30 percent of MAF can be released 

(550 m3/s) through the staggered spillway construction sequence. This flow is similar to normal low flows that 

would have occurred prior to the Churchill Falls hydroelectric project. Three separate spillway channels will be 

incorporated into the spillway and, therefore, at least one can remain open at all times while the others are 

being completed. The Gull Island Generation Facility cannot be constructed in the same manner due to the 

larger head difference and required construction methods. During the last stages of construction when the 

reservoirs are filled, there will be an estimated 33 to 37 days for Gull Island (Year 6) and 10 to 12 days for 

Muskrat Falls (Year 9) when downstream flows will be interrupted. Once the reservoir is filled, full flows will 

resume. Dewatering and reduction in the wetted perimeter of aquatic habitat downstream from Gull Island 

during infilling was examined by hydraulic modelling of the river. Many reaches of the river will have flows 

during inundation with depths between 0.15 and 9 m. Modelling also indicates that water temperatures would 

be slightly lower than normal, principally a result of air temperature and lower water volumes. Inundation is 

currently scheduled to occur between August and October, but this is dependent on the Project schedule. The 

current timing of flow interruption will be prior to fall spawning, which will minimize dewatering of redds/eggs. 

Therefore, the overall effect will not be measurable at the population level.  

One potential effect from the change in river flow during reservoir filling is saltwater intrusion into the river at 

the mouth from Goose Bay. Using conservative estimates of the freshwater input from the Churchill River (e.g., 

a minimum flow of 26 m3/s over Muskrat Falls during impoundment), as well as an overestimation of the saline 

input from Lake Melville, the greatest extent of intrusion is 3 km upriver from the mouth (Hatch 2008a). This is 

approximately 2 km upriver from Mud Lake and represents non-measurable intrusion during infilling.  

4.11.1.4 Summary 

The Project will result in a net increase in the quantity of aquatic habitat within the Assessment Area; however, 

there will be no change in habitat quantity outside the reservoir boundaries, below Muskrat Falls or above the 

existing Churchill Falls tailrace. 

Extensive habitat within the assessment area will remain unaltered, and habitat will be created within the Gull 

Island and Muskrat Falls reservoirs. 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 4-38 VOLUME IIA, CHAPTER 4 ENVIRONMENTAL EFFECTS ASSESSMENT – AQUATIC ENVIRONMENT 

 

Overall, there will be a 11,865 ha increase of fish habitat as a result of the formation of the Muskrat Falls and 

Gull Island reservoirs; 3,652 ha at Muskrat Falls Reservoir and 8,213 ha at the Gull Island Reservoir. A summary 

of the total habitat, by habitat type, for both existing and post-impoundment within the Assessment Area is 

provided in Table 4-13. The table includes the habitat that is within the direct boundary of the facilities and 

reservoirs, as well as the habitat that will remain unchanged (and still accessible) to all fish species in the lower 

Churchill River. As shown, there will be a net reduction in fast velocity habitat and a net increase in slower and 

lacustrine habitat. This net change in habitat quantity is further assessed within the context of potential 

environmental effects on the fish population within the Assessment Area (Section 4.13). 

Table 4-13 Summary of Existing and Predicted Habitat within the Assessment Area, Churchill River 

 

Lacustrine Main Stem Tributary 
Stream 

(ha) 
Total 
(ha) Littoral 

(ha) 
Profundal 

(ha) 
S 

(ha) 
I 

(ha) 
F 

(ha) 
S 

(ha) 
I 

(ha) 
F 

(ha) 

Gull Island Reservoir 

Existing
A
  287.81  5,393.07  2,398.91  2,265.98  3,094.55  661.83  271.68  388.31  16.72  14,176.36 

Predicted
A
  444.08  14,187.79  6,275.53  588.05  92.58  792.84  241.50  368.98  0.31  22,991.66 

Net Change  +156.27  +8,794.72  +3,876.62  -1,677.93  -3,001.97  +131.01  -30.18  -19.33  -16.41  8,212.80 

Muskrat Falls Reservoir 

Existing
A
  0.00  0.00  5,590.41  0.00  774.26  112.39  26.42  11.78  15.11  6,530.37 

Predicted
A
  0.00  0.00  9,262.36  57.34  0.00  832.40  20.37  7.89  1.81  10,182.17 

Net Change  0.00  0.00  +3,671.95  +57.34  774.26  +720.01  -6.05  -3.89  -13.30  3,651.80 

Notes: 
A
 Includes available habitat within the Assessment Area 

S = Slow  I = Intermediate  F = Fast 

4.11.2 Change in Habitat Quantity during Operation and Maintenance 

4.11.2.1 Muskrat Falls and Gull Island Reservoirs 

The lower Churchill River is partially regulated by the Churchill Falls Power Station and as such, the hydrology of 

the river, particularly in a temporal sense, is already altered. The biota in the river has adapted over the 35 years 

since the development of the Smallwood Reservoir in response to the modified regime. The lower Churchill 

River hydroelectric facilities will be operated as water in-water out, with most of the regulation and associated 

water level changes maintained in the Smallwood Reservoir. There will be limited live storage capacity in the 

Project reservoirs. This will result in a drawdown regime that is similar to the current conditions, albeit within an 

altered water level. Due to the limited storage capacity of the Gull Island and Muskrat Falls reservoirs, the 

overall flows through the reservoirs will not change.  

Once the facilities are constructed and the reservoirs are impounded, the water management and operating 

regime of the generation facilities will have limited environmental effect on habitat quantity because water level 

fluctuations will be stable and similar in range to existing conditions. 

4.11.2.2 Downstream from Muskrat Falls 

Goose Bay has an estuarine influence on the lower Churchill River because the more saline water from Lake 

Melville flushes into Goose Bay on each tidal cycle (AMEC-BAE 2001). An oceanographic study was undertaken in 

1998 to describe the circulation and freshwater influence of the Churchill River in Goose Bay. At that time, the 
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plan was to include the diversion of the Romaine River from Quebec into the Churchill River watershed. This 

would have increased the freshwater input to the Churchill River and, hence, to Goose Bay by approximately 10 

to 15 percent. Model results indicated that even a doubling of flow rate through the Churchill River (while 

keeping other variables steady) was found to affect only a relatively small area close to the mouth of the 

Churchill River and at Goose Bay Narrows (Figure 2-3). Velocity increases in each noted location were between 

0.01 to 0.02 m/s (AMEC-BAE 2001). Mean monthly velocities measured by acoustic Doppler current profiles 

(ADCP) at the mouth of the Churchill River during the Goose Bay estuary studies ranged from 0.131 m/s in 

November (maximum of 0.60 m/s) to 0.227 m/s in August (maximum of 0.50 m/s) (AMEC-BAE 2001). This 

change to the discharge of the Churchill River was characterized as negligible. As noted previously for this 

Project, flows through the lower Churchill River will not be altered during operations due to the limited live 

storage capacity of the Gull Island and Muskrat Falls reservoirs. Therefore, the salinity profiles, velocities and 

availability of freshwater habitat below Muskrat Falls, through to Goose Bay to Lake Melville, will not be 

affected by the operation and maintenance of the Gull Island and Muskrat Falls generation facilities. 

4.12 Environmental Effects Assessment - Change in Habitat Quality 

Short term physical changes in water quality are anticipated due to reservoir formation and, in particular, due to 

inundation of terrestrial vegetation and erosion of unstable shorelines.  

4.12.1 Change in Habitat Quality during Construction 

Several specific construction scenarios are predicted to result in a loss of dam material to the river, which will be 

transported downstream. For both Gull Island and Muskrat Falls construction, these scenarios include initiation 

of the flow diversion, Phase I of main cofferdam construction, Phase II of main cofferdam construction (closure) 

and installation of temporary construction bridges. For the Gull Island Generation Facility, additional activities 

related to initial spillway channel and powerhouse tailrace flow will also generate material loss to the river.  

Material loss will include rock sizes ranging from cobbles (greater than 6.4 cm in size) to silt (less than 0.01 cm in 

size) carried downriver from both the Gull Island and Muskrat Falls Generation Facility sites (Hatch 2008b). 

Material transport models predict the area of deposition of these materials, maximum concentrations of 

suspended sediment, the average depositional depth of material and material loading rates. These 

investigations used three-dimensional hydraulic models and incorporated existing data on river bathymetry and 

flows as well as estimates of material volumes to be handled, material descriptions and estimates of the volume 

of material that may be lost in the river at each site during construction of the dams, bridges and spillways. 

Members of the ITKC commented on issues related to fish habitat quality during construction. 

The construction fuel spills will go in the water (P1.24.1.07). 

 (p. 87) 

4.12.1.1 Gull Island Dam 

Bed material at Gull Island (ranging in size from cobble to silt) will be lost to the river from the construction site 

and deposited at the western end of Gull Lake upstream of the Deep Hole at the downstream end of the lake. 

Some silt could also settle to the bottom of the lake. In winter, however, it is likely that this silt material would, 

within the Deep Hole, be re-suspended and transported out of the lake, similar to naturally occurring 

phenomenon. That is, in typical winter conditions, a hanging dam forms within Gull Lake in the Deep Hole, which 

causes flow patterns to change in the lake, including the Deep Hole. The water velocity typically increases under 

the ice cover sufficient to scour the bottom and remove smaller sized materials.  
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The greatest amount of material loss will be during the initiation of the flow diversion, when downstream 

cofferdams are removed and flow through the completed diversion channels and tunnels is initiated. This loss is 

likely to cause an average depositional thickness of 0.5 mm to 1 cm. The area of deposition will be the western 

end of Gull Lake, upstream of the Deep Hole. 

The highest material loading rates (i.e., the amount of material per unit time) is likely to be caused by the initial 

spillway channel and powerhouse tailrace flows. Maximum suspended sediment concentrations downstream of 

the construction site were calculated to range between 17 and 55 mg/L; however, this magnitude would only 

persist for one day (Hatch 2008b). After this initial release, it is anticipated that TSS load would remain below a 

maximum concentrated prediction of 7 mg/L. 

4.12.1.2 Muskrat Falls Dam 

Bed material at Muskrat Falls, ranging in size from pebbles (0.4 to 6.4 cm in size) to silt (less than 0.01 cm in 

size), will be lost to the river at the construction site and deposited in the pool downstream of Muskrat Falls. Silt 

could settle to the bottom of the pool and later would be re-suspended and transported downstream; either 

due to natural turbulence or similar ice conditions to that at Gull Lake.  

The greatest amount of material loss will be during the closure of the main cofferdam. After the spillway is 

complete and the river is being diverted, the groins across the river will be advanced to complete closure. The 

depositional thickness could not be estimated due to the turbulent nature of the pool below Muskrat Falls. This 

activity is also predicted to cause the highest material loading rates (i.e., the amount of material per unit time), 

with maximum increased suspended sediment concentrations downstream of the construction site ranging from 

0.149 mg/L to 2.3 mg/L. This concentration would likely persist throughout the two-month closure duration of 

the main cofferdam.  

4.12.1.3 Summary 

According to CCME guidelines (2007) for the protection of Freshwater Aquatic Life (FAL), long term increases in 

TSS should not exceed 5 mg/L above natural baseline. TSS concentrations due to material losses during Muskrat 

Falls construction are anticipated to be less than a maximum of 2.3 mg/L. During construction at Gull Island, 

material losses could create a maximum TSS concentration of up to 55 mg/L); however, the duration is 

anticipated to be short term (i.e., less than one day). After this short term increase, TSS concentrations are 

predicted to remain below a maximum of 7 mg/L. 

The environmental effect of construction on the TSS levels within the Assessment Area is predicted to be short 

term and reversible. 

4.12.2 Change in Habitat Quality during Operation and Maintenance 

Operation and maintenance activities may affect future habitat quality within the Assessment Area as a result of 

reservoir water level fluctuations.  

The lower Churchill River currently has reaches with fast velocities that are well outside the preferred ranges of 

most fish species. As noted, the lower Churchill River has high water velocities in terms of general suitability as 

fish habitat. While reservoir creation is a complex dynamic in terms of overall fish productivity, the final 

reservoirs will have water velocity, depth and aerial extent suitable to the fish species that currently reside 

there. Owing to the nature of the Churchill River valley and the water in-water out operations, the reservoirs will 

not resemble typical large-lake storage areas. Particularly, within the Gull Island Reservoir there will be a 

gradient in future habitat conditions, from riverine in the upper reaches through to moderate-slow river, to 
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lacustrine near the dam. Future reservoir conditions with respect to velocity and water depths have been 

modelled using the extensive transect and flow data from previous surveys (Hatch 2007). Results indicate that 

portions of the Gull Island and Muskrat Falls reservoirs will become altered into characteristics similar to slow 

and intermediate water velocity riverine habitat types. Modelling indicates that the stretch of reservoir 

immediately upstream of the Gull Island Generation Facility will be lacustrine with corresponding littoral and 

profundal habitat types (Figure 4-5). The Muskrat Falls Reservoir will resemble the slow velocity habitat currents 

within the system. The biological production of the future system will evolve based on available habitats and 

operating characteristics of each reservoir (e.g., stable nearshore zone water levels and lower trophic level 

production controlled by flushing rates). Both reservoirs will be operated as close to FSL as possible, with daily 

fluctuations in the order of a few centimetres and weekly fluctuations in the 1.0 m range. The maximum 

drawdown of the Gull Island Reservoir will be 3 m and the drawdown of the Muskrat Falls Reservoir will be 

0.5 m. In this respect, the new reservoir shorelines will be exposed to conditions similar to what currently exist. 

The potential changes in the physical habitat characteristics such as depth and velocity have all been modelled; 

however, other potential characteristic changes also require consideration, as discussed below. 

4.12.2.1 Thermal Regime 

Reservoirs 

Thermal modelling was conducted throughout the potential zone of influence, that is, from the Churchill Falls 

Power Station tailrace to the mouth of the Churchill River (Hatch 2007). The anticipated reservoir temperatures 

within the Muskrat and Gull Island reservoirs are shown in Figures 4-12 and 4-13. The maximum and minimum 

water temperature in the river is not anticipated to change; however, timing and variability will be affected 

slightly (Hatch 2007). 
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Figure 4-12 Temperature Regime of Muskrat Falls Reservoir, Pre- and Post-Impoundment 
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Figure 4-13 Temperature Regime of Gull Island Reservoir, Pre- and Post-Impoundment 

Water temperatures were modelled for representative cold, average and warm temperature years to obtain a 

comparison of the existing and predicted thermal regimes of the river. The two primary environmental effects of 

the Project on the thermal regime of the lower Churchill River will be the introduction of a time lag and a 

reduction in the variability of water temperatures. The magnitude of these environmental effects will depend on 

the distance from the thermal mass (reservoir) added to the system.  

For an average temperature year, the cool down and warm up periods directly downstream from the Muskrat 

Falls and Gull Island reservoirs are expected to occur about two weeks later than present (i.e., the length of 

winter conditions will be the same, but shifted two weeks later in time). Closer to Goose Bay, the cool down 

period will occur two weeks later, but the warm up period will occur only one week later, thus shortening the 

period of winter conditions by one week. The anticipated changes in water temperature are shown in 

Table 4-14, which shows the lag time temperature changes. 

Variability of water temperature in the post-inundation reservoirs will be less than the existing conditions. 

Directly downstream from the Muskrat Falls Reservoir, the variability in the post-inundation reach will be about 

three or four times less and, closer to Goose Bay, about two times less than existing conditions (Hatch 2007).  

It is anticipated that stable ice cover will form over both the Muskrat Falls and Gull Island reservoirs (Hatch 

2007). A leading ice edge will form in each tributary at the backwater limit of the respective reservoir. Exactly 

what will happen at this edge will depend on the local conditions; namely, the degree of tributary slope and 

water flow rate. Given the general steepness of each of the tributaries, it is expected that in general, a hanging 

dam will form and the ice cover will progress due to backwater created by either under-cover deposition or 

choking of the flow at the leading edge in the event of an excessive ice run. Given the general steepness of the 

tributaries, the reservoir environmental effects are not expected to extend upstream from the reservoir leading 

edge. 
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Table 4-14 Summary of Monthly Average Reach Temperatures and Differences for the Lower Churchill 

River 

Month 

Existing 
Churchill Falls Tailrace to 

KP 305 
(°C) 

Existing 
KP 140 to Gull Lake 

Inlet 
(°C) 

Existing 
Gull Lake to 

Muskrat Falls 
(°C) 

Existing 
 KP 39.5 to 

KP 29.5 
(°C) 

Existing 
KP 9.2 to KP 3 

(°C) 

May  3.6  2.8  3.9  4.3  5.1 

Jun  12.2  6.5  8.2  8.8  10.0 

Jul  15.2  12.9  13.8  14.2  14.9 

Aug  16.0  15.4  15.4  15.4  15.4 

Sep  9.2  11.5  11.2  11.1  10.8 

Oct  3.9  7.3  6.4  6.1  5.4 

Difference (predicted minus existing) 

May  0.0  -1.1  -1.0  -1.0  -0.8 

Jun  0.0  -2.5  -1.9  -1.8  -1.4 

Jul  0.0  -3.9  -3.5  -3.2  -2.6 

Aug  0.0  -2.1  -2.0  -1.8  -1.5 

Sep  -0.2  0.9  1.2  1.1  1.0 

Oct  0.0  2.5  2.6  2.4  2.1 

Downriver from Muskrat Falls 

The environmental effects of the Project on ice thickness and progression of ice from the river mouth at Goose 

Bay to Muskrat Falls were analyzed for five different climate years using the ICESIM model (Hatch 2007). 

Detailed ice dynamic modelling was completed for the area downstream from Muskrat Falls. Lake Melville and 

Goose Bay were not included in the ICESIM model-evaluated zone of influence because environmental effects 

with respect to the thermal and ice regimes will not extend beyond the mouth of the river (Hatch 2007).  

The start of ice progression from Goose Bay to Muskrat Falls is anticipated to be delayed in the post-

impoundment scenario by approximately two weeks, and the rate of progression will be slower than the existing 

situation. Currently, progression of the ice cover from Goose Bay to Muskrat Falls takes an average of two 

weeks; in the post-impoundment case, the same extent of progression can take up to five months (i.e., the end 

of winter) to reach the same coverage to Muskrat Falls. That is, ice formation as it approaches Muskrat Falls will 

slow as the natural supply of frazil ice from above Muskrat Falls will no longer be available.  

The model results for ice thickness indicate that there will be a large decrease in ice volume just downstream 

from Muskrat Falls (i.e., the large hanging dam that currently forms downstream from Muskrat Falls will not 

form during post-inundation conditions). The predicted ice thicknesses in the reaches downstream from 

Muskrat Falls are expected to be comparable to existing conditions (Hatch 2007).  

Summary 

The Gull Island and Muskrat Falls reservoirs will store heat and release warmer water in the typical cool-down 

period and cooler water in the typical warm-up period. Downstream from Muskrat Falls, there will be a two-

week delay in the cool-down period, but only a one-week delay in the warm-up period; hence, the length of 

winter ice conditions is expected to be shortened by one week. Water released from the Gull Island and Muskrat 

Falls reservoirs will have less variability in temperature than the existing open reaches. The environmental effect 

of Project operation and maintenance on the thermal regime is predicted to be permanent and irreversible. The 
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predicted changes to fish habitat will not be of sufficient magnitude to measurably affect growth and 

maturation and other life history requirements of fish species (AMEC-Sikumiut 2007). Many life history 

attributes (e.g., timing of spawning) are triggered by temperatures and there may be a subtle shift in timing, but 

no more so than due to inter-annual variability in climate.  

4.12.2.2 Total Suspended Sediment 

Reservoirs 

The existing sediments in the lower Churchill River are currently being carried to smaller depositional areas such 

as Gull Lake and the pool below Muskrat Falls. Finer fractions such as clay can be carried directly to Goose Bay 

and Lake Melville, where it flocculates in contact with sea water and settles out at the river mouth. Upon 

reservoir creation, sediments will generally disperse quickly from the new banks and will be trapped to a 

considerable degree within the deeper areas in the river and reservoirs, exposing the coarse substrates (gravels, 

cobbles, boulders) that are too large to be eroded and moved. Sediments with a mixture of clay and sand will 

build up in the deeper parts of the reservoirs and will become the characteristic substrates of the profundal 

zones. 

The operating regime of the future generation facilities can also potentially affect the quality and stability of the 

post-inundation nearshore areas. Both facilities will be operated on a water in-water out basis, operating on a 

continuous basis, with minimal water level fluctuations. Muskrat Falls will have a maximum reservoir drawdown 

of 0.5 m. This will be less than currently experienced under the existing hydrological regime from the Churchill 

Falls Power Station. Gull Island Reservoir will have a maximum drawdown of 3 m and will also be operated on a 

continuous basis. Predicted water level fluctuations at Gull Island Reservoir will, therefore, not be appreciably 

different from current conditions. Consequently, the drawdown range is not considered to be an important 

feature affecting fish habitat. With the absence of any considerable drawdown, the shoreline development, 

erosion and subsequent stabilization should occur more rapidly with wind, wave and ice action concentrated on 

the same exposed shoreline area.  

Wave, wind and ice action on the shoreline will clean much of the overburden present (e.g., soil, humus, 

vegetation), while reservoir preparation will increase the rate at which littoral areas are cleaned and stabilized. 

Some slumping of unconsolidated material will occur; however, this activity currently occurs naturally in some 

areas and will continue to occur in the post-inundation habitats, including the Muskrat Falls and Gull Island 

reservoirs. The Muskrat Falls Reservoir shoreline may take longer to stabilize than the Gull Island Reservoir due 

to the fine and unconsolidated nature of flooded soils and the expected higher wave energy at Muskrat Falls 

Reservoir. It is expected that the future shoreline will be less dynamic than current riverine conditions. It is 

expected that the nearshore zone will establish a relatively stable shoreline 10 to 15 years after inundation. It is 

also anticipated that the future shoreline will be less dynamic than the current riverine conditions and will 

provide suitable habitat for the fish species present within the Assessment Area.  

Water and sediment modelling of the lower Churchill River post-impoundment was completed to predict 

changes from baseline conditions (Minaskuat Inc. 2008). The first two years post-impoundment is projected to 

have the highest peak concentrations of TSS. The best-estimate scenario results in a peak TSS concentration of 

less than 1 mg/L in Gull Island Reservoir and approximately 30 mg/L in Muskrat Falls Reservoir occurring during 

the first year post-impoundment. Based on the model results and comparison with other reservoirs, peak TSS 

concentrations are expected to last approximately 5 to 10 years post-impoundment, after which TSS 

concentrations will gradually decline as the shorelines establish a new equilibrium. By the end of 20 years, 

concentrations approach equilibrium in all river reaches. Between 20 to 50 years, concentrations will continue 
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to fluctuate seasonally and will approach current baseline concentrations, with reduced peaks due to the 

sedimentation in reservoirs from reduced turbulence caused by impoundment.  

Gull Island Reservoir modelled reaches remained below 1 mg/L throughout the 20-year model scenarios. The 

Muskrat Falls Reservoir modelled reaches had TSS values below 10 mg/L after five years and were below 5 mg/L 

within one to two years later. By the end of the 20-year modelling projection, concentrations from all reaches 

were below 2 mg/L. The concentrations in the reaches above the Gull Island Generation Facility are a result of 

reduced river flow and turbulence due to impoundment and the low erosion potential of banks along these 

reaches. The higher concentrations below the Gull Island Generation Facility are a result of elevated erosion 

potential of the shorelines and the finer texture of the soils in these reaches. These latter concentrations are 

consistent with reported values for reservoirs throughout North America. For example, TSS was modelled in 

Detroit Lake, Oregon (Sullivan et al. 2007). In that reservoir system, TSS increased from approximately 6 mg/L 

pre-impoundment to just above 25 mg/L post-impoundment.  

According to CCME guidelines, long term increases in TSS should not exceed 5 mg/L above natural baseline for 

the protection of freshwater aquatic life. However, applying these guidelines is difficult within the Churchill River 

System due to the naturally high and variable TSS. Baseline TSS concentrations within the Gull Island Reservoir 

are typically less than 5 mg/L but concentrations within and below the Muskrat Falls Reservoir had maximum 

concentrations up to 127 mg/L (Minaskuat Limited Partnership 2007). While TSS concentrations are predicted to 

be elevated above 5mg/L from mean baseline conditions for the first five to seven years at Muskrat Falls 

modelled reaches, projected mean concentrations will remain below maximum concentrations reported. The 

environmental effect of Project operation and maintenance on the TSS levels within the Assessment Area is 

predicted to be medium-term and reversible.  

Downriver from Muskrat Falls 

Northwest Hydraulic Consultants conducted a sedimentation and morphodynamics study on the lower Churchill 

River to determine the potential effects of the Project on future sediment transport and associated river 

morphology. Details of the modelling exercises are contained within the Sedimentation and Morphodynamics 

Environmental Baseline Report (EBR) (Northwest Hydraulic Consultants 2008).  

The Muskrat Falls Generation Facility is predicted to intercept sediment coming from upstream, resulting in a 

sediment deficit-condition downstream, which in turn will lead to general bed scour. To have conservative 

(worst case) predictions, the available bed material below Muskrat Falls was assumed to be mainly sand, with no 

appreciable quantities of coarser gravel-sized sediments to offer protection to scouring by armouring.  

The existing average annual bed material load passing through Muskrat Falls is estimated at 1 million m3/year. It 

is estimated that an additional 0.67 million m3/year, on average, will enter the downstream reach below 

Muskrat Falls because of bank and valley wall erosion sources along the reach (local sources). The rate and 

extent of post-dam scour will depend on the actual amount of sediment input from local sources. Two sediment 

input scenarios were adopted for the morphological modelling. Scenario 1 assumed that sediment input from 

local sources would be zero; this represents the worst case scenario because it would simulate a more severely 

sediment-starved scenario. Scenario 2 assumed that the local sources would add sediment to the downstream 

channel at the estimated annual average rate of 0.67 million m3/year (as at present); this represents the most 

likely scenario.  

A one-dimensional morphologic model (SRH-1D) was used to simulate the long term channel response 

downstream of the dam. Muskrat Pool is expected to remain largely unchanged after construction. Under 

Scenario 2, bed scour was estimated to reach 5.4 m depth downstream of Muskrat Pool and 3.5 m depth 
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upstream of Black Rock Bridge after 100 years, with negligible scour in the lower 10 km to the river mouth. The 

scour rate is relatively high in the first decade, reaching approximately 0.26 m/yr at the upstream end of the 

simulation reach (at km 38.3). At this location, the cumulative degradation after 10 years is approximately 2.6 m, 

which is approximately 50 percent the value reached after 100 years. The scour rate decreases in the 

downstream direction, increasing again near the bridge section, where the contraction caused by the causeway 

creates additional local scour effects. After 100 years, the computed scour rate reduces to about 0.01 m/yr and 

will eventually approach zero. 

The changed sediment transport conditions due to the Muskrat Falls Generation Facility may induce a shift in 

channel pattern from the present mildly braided form to a deeper, more consolidated meandering form. This 

change could be associated with both increased rates of bank erosion and/or bed scour. Increased bank erosion 

rates could occur even without increased meandering, due to the slope de-stabilizing effect of undercutting of 

banks by bed scour. Increased rates of bank erosion would tend to reduce the extent of bed scour by increasing 

the rate of sediment supply. The rate and location of lateral shifting would vary along the channel in accordance 

with bank strength, but the effects would gradually diminish downstream. Over a period of years to decades, 

the potential increase in sediment input from banks and terraces may create a feedback mechanism, whereby 

they tend to counterbalance the loss of the upstream sediment load, thus reducing the overall magnitude of the 

ultimate scour. This process could continue until the scouring bed and the eroding banks and terraces reach a 

mutually stable configuration (i.e., when the channel develops a new stable regime condition).  

A lowering of the bed through scour could also cause a reduction in water surface elevation. A potential water 

level reduction was predicted to be as much as 1.2 m at a discharge of 1,500 m3/s and 1.3 m at 4,800 m3/s below 

Muskrat Falls. This water level reduction would apply to the tailwater conditions at the Muskrat Falls Generation 

Facility. In order to remain conservative, a review of the mapped transects below Muskrat Falls to Goose Bay 

was conducted to determine the potential loss of habitat. The relatively steep sides of the river edges at mapped 

transects indicate negligible change in overall aerial extent of the river. Both bed levels and water levels below 

Muskrat Falls are ultimately controlled by sea level at Goose Bay. Based on current projections, sea level is also 

expected to rise approximately 0.3 m over the next 100 years (Church and White 2006). This would also be 

expected to have a small mitigating effect on predicted bed and water level reductions.  

The sediment transported downstream from Muskrat Falls will be much reduced. This will lead to a new 

equilibrium of erosion and deposition being established within the river below Muskrat Falls. This will alter the 

current dynamic nature of fish habitat in this region due to the decline in available sediments from upstream, 

and it will also lower the suspended sediment load. Both of these changes may lead to improvements in the 

habitat quality downstream because increases in bed scour (i.e., water depths) are predicted with negligible 

change in aerial extent. 

4.12.2.3 Primary Production 

The amount of terrestrial vegetation removed from the reservoirs prior to inundation will reduce the overall 

influx of nutrients and dissolved substances into the reservoirs and, hence, will limit the overall trophic surge 

associated with reservoir formation as well as the possibility of deep water anoxia. This will allow more stable 

aquatic conditions to be achieved in a much shorter timeframe than without clearing of vegetation. 

While the lower Churchill River and reservoir system will experience some form of a trophic upsurge after 

flooding, it will be moderated by the 1) relatively small amount of flooded area (126 km2),  2) the areas in the 

system that will remain largely riverine in character and 3) operation of the system as a water in-water out 

scheme (which will result in high turnover rates). These factors are expected to reduce the magnitude of the 

trophic upsurge and associated response of phytoplankton and zooplankton to the nutrient increase because 
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some of the nutrients will be flushed from the system due to the relatively high reservoir flows. Zooplankton will 

benefit from increased primary production, but a portion of the zooplankton could also be flushed from the 

system.  

It is noteworthy that baseline phytoplankton biomass in the Churchill River watershed is low in comparison to 

other locations in Newfoundland and Labrador and globally, because the watershed is at the oligotrophic (low) 

end of the range reported for temperate zone water bodies. Low plankton productivity has been partially 

attributable to high flushing rates in the mostly riverine sampling sites (Flour, Winokapau and Gull lakes) and, 

similarly, zooplankton biomass was also particularly low at these locations. Any response in production to the 

trophic upsurge will be considered in relation to this baseline. 

The projected concentration of total phosphorus over a 20-year model projection begins with a substantial 

increase when the reservoirs are filled for the first two years, followed by a five- to six-year period of rapid 

decline and a 10- to 15-year period of re-stabilization (Minaskuat Inc. 2008). During winter, when there is less 

input from shoreline erosion and vegetation decomposition, the majority of the suspended total phosphorus 

and particulate in the Churchill River are flushed downriver. In 20 to 50 years, concentrations of total 

phosphorus will return to near current baseline concentrations with reduced annual variability due to the 

dilution effect of reservoirs from the spring freshet.  

In the model reaches between Churchill Falls Power Station and the Gull Island Generation Facility, 

concentrations of total phosphorus in both the shallow water and deep water are expected to increase to 

between 0.013 and 0.041 mg/L in the first two years, an approximate four-fold increase from the typical 

background concentration of 0.01 mg/L. According to the CCME trophic categories for lakes and rivers in 

Canada, these reaches would change from being oligotrophic to mesotrophic or mesoeutrophic (CCME 2007). As 

noted, a trophic shift may not be fully realized due to the rapid flushing rate of the reservoir.  

In the three model reaches of the Muskrat Falls Reservoir and in the Happy Valley-Goose Bay reach, total 

phosphorus concentrations of between 0.054 and 0.115 mg/L are predicted in the first two years. Peak 

concentrations in these stretches would fall into the eutrophic or hyper-eutrophic categories according to CCME 

rankings, although these trophic shifts might not be fully realized due to rapid flushing and shading caused by 

elevated TSS concentrations. While these peak concentrations represent substantial increases above 

background concentrations, they remain within the range that would result in increased fish production, but 

well below concentrations where algal blooms would occur (Stockner et al. 2000; Jeppesen et al. 2005).  

Based on predicted nutrient levels in the reservoir, primary productivity in the Churchill River would likely be 

lower than the potential during the early period (0 to 10 years) post-impoundment (Stockner et al. 2001). 

Productivity below potential in the reservoir system would be attributed to the reduced light transmission from 

the increased suspended sediment load in the reservoir. Given that the peak total phosphorus and TSS 

concentrations are projected to occur over a similar temporal scale, the antagonistic interaction of these two 

parameters on primary productivity and the flushing effect of river flow would serve to mitigate water quality 

issues related to eutrophication in the early periods post-impoundment (0 to 10 years).  

4.13 Environmental Effects Assessment - Change in Fish Populations 

There are three important aspects of the Project that need to be considered when addressing the potential 

environmental effects of development of fish populations:  

1. the post-impoundment fish habitat;  

2. stabilization and productive capacity of the modified habitats; and  
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3. possible constraints such as migration barriers and entrainment imposed by the Project on attaining the 

productive capacity of the future aquatic ecosystem. 

4.13.1 Change in Distribution and Abundance during Operation and Maintenance 

The water management/operating regime of the reservoirs, as well as the operation of the facilities themselves, 

may affect future fish populations within the Assessment Area. 

4.13.1.1 Habitat Utilization 

Based on the literature review, experience from the La Grande and Churchill Falls Power Station developments 

and model results for the lower Churchill River, it is expected that post-impoundment habitats will be effectively 

stable 15 to 20 years after inundation. By this time, the physical and chemical attributes defining productive 

capacity of the post-impoundment habitats will have stabilized.  

Calculations have been completed to compare pre- and post-impoundment fish utilization. These calculations 

use values that quantify fish utilization for each habitat type. These values have been termed HUIs in habitat 

quantification exercises (see AMEC 2001 for method details) and are based on the baseline catch data from 

1998 to 2006. The species HUI values are listed in Table 2-9. The composite HUI for each habitat type is 

multiplied by total habitat area to produce a HEU for each species. A summary of the total habitat, by habitat 

type, for both the existing and post-impoundment conditions is provided in Table 4-15. The table includes the 

habitat that is within the direct footprint of the facilities and reservoirs as well as the habitat that will remain 

unchanged (and still accessible) to all fish species in the lower Churchill River; it, therefore, presents the overall 

change in habitat utilization. The overall relative use of this habitat by species (represented as HEU values) is 

presented in Table 4-16. A detailed description of the calculations is provided in AMEC-Sikumiut (2007). These 

rankings present a relative comparison of habitat use of the fish assemblage between existing and future 

conditions. As shown, the fish assemblage will have a net increase in overall use of the available habitat. The 

only species that would not have a net increase will be lake chub, which will have a net decrease of 162.2 ha 

HEU.  

Table 4-15 Summary of Habitat Equivalent Units within the Assessment Area for Each Species  

Species 

Habitat Equivalent Units 
(ha) 

Existing Predicted Net Change 

Burbot  11,570.3  17,017.6  + 5,447.3 

Lake whitefish  10,992.1  15,618.6  + 4,626.5 

Ouaniniche  10,565.1  14,428.3  + 3,863.2 

Longnose dace
A
  10,481.1  12,314.3  + 1,833.2 

Dwarf lake whitefish  8,654.7  11,202.6  + 2,547.9 

Round whitefish  8,454.8  10,418.1  + 1,963.3 

White sucker  8,364.4  12,502.7  + 4,138.3 

Brook trout  8,307.7  11,276.8  + 2,969.1 

Longnose sucker  7,992.9  8,518.1  + 525.2 

Northern pike  7,802.0  12,338.3  + 4,536.3 

Lake chub  7,673.4  7,511.2  - 162.2 

Sculpin
B
  6,959.6  8,252.8  + 1,293.2 

Lake trout  6,737.9  10,185.5  + 3,447.6 

Threespine stickleback  6,035.4  11,895.1  + 5,859.7 
A 

Includes pearl dace
 

B 
Includes both slimy and mottled sculpin 
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Table 4-16 Relative Ranking of Species in the Lower Churchill River Fish Assemblage 

Species 
Habitat Equivalent Unit Ranking

A
 

Existing Predicted 

Burbot  1  1 

Lake whitefish  2  2 

Ouaniniche  3  3 

Longnose dace
B
  4  6 

Dwarf lake whitefish  5  9 

Round whitefish  6  10 

White sucker  7  4 

Brook trout  8  8 

Longnose sucker  9  12 

Northern pike  10  5 

Lake chub  11  14 

Sculpin
C
  12  13 

Lake trout  13  11 

Threespine stickleback  14  7 
A 

Highest HEU value to lowest HEU value 
B 

Includes pearl dace 
C 

Includes both slimy and mottled sculpin 

An ecosystem approach was maintained in determining the final composite HEUs for pre- (Table 4-17) and 

post-impoundment (Table 4-18) comparisons by using guilds to group species (AMEC-Sikumiut 2007). 

Table 4-17 Composite Habitat Equivalent Units for the Existing Habitat within the Assessment Area 

Habitat Classification 
Composite 
Habitat Use 

Indices 

Existing Habitat Area 
(ha) 

Composite Habitat Equivalent Units 
(ha) 

Muskrat Falls 
Assessment 

Area 

Gull Island 
Assessment Area 

Muskrat Falls  
Assessment 

Area 

Gull Island 
Assessment 

Area 

Potential Habitat Lost      

Main Stem      

Riverine      

Fast Velocity  1.0
A
  7.3  26.0  0.0

B
  26.0 

Potential Habitat Inundated      

Main Stem      

Lacustrine      

Littoral  0.7  0.0  287.8  0.0  187.1 

Profundal  0.5  0.0  5,393.1  0.0  2,427.3 

Riverine      

Slow Velocity  0.5  5,590.4  2,398.9  2,962.9  1,271.4 

Intermediate Velocity  0.6  0.0  2,266.0  0.0  1,427.6 

Fast Velocity  0.8  774.3  3,094.6  580.7  2,320.9 

Main Tributaries      

Riverine      

Slow Velocity  0.8  112.4  661.8  87.7  516.2 

Intermediate Velocity  0.6  26.4  271.7  15.9  163.0 

Fast Velocity  0.7  11.8  388.3  8.5  279.6 

Streams  0.7  15.1  16.7  10.1  11.2 

Habitat Lost     0.0  26.0 
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Table 4-17 Composite Habitat Equivalent Units for the Existing Habitat within the Assessment Area 

(cont.) 

Habitat Classification 
Composite 
Habitat Use 

Indices 

Existing Habitat Area 
(ha) 

Composite Habitat Equivalent Units 
(ha) 

Muskrat Falls 
Assessment 

Area 

Gull Island 
Assessment Area 

Muskrat Falls  
Assessment 

Area 

Gull Island 
Assessment 

Area 

Habitat Altered:      

Lacustrine     0.0  2,614.3 

Riverine     3,665.7  5,989.9 

Total     3,665.7  8,604.2 
A 

Any direct loss of productive habitat receives the highest index (i.e., full loss with no alteration) 
B
 The bedrock substrate and extreme velocities within the footprint is not considered productive fish habitat 

 

Table 4-18 Composite Habitat Equivalent Units for the Future Habitat within the Assessment Area 

Habitat Classification 
Composite 
Habitat Use 

Indices 

Predicted Habitat Area 
(ha) 

Predicted Composite Habitat 
Equivalent Units 

(ha) 

Muskrat Falls Gull Island Muskrat Falls Gull Island 

Potential Habitat within Reservoirs 

Main Stem      

Lacustrine      

Littoral  0.7  0.0  444.1  0.0  288.7 

Profundal  0.5  0.0  14,187.8  0.0  6,384.5 

Riverine      

Slow Velocity  0.5  9,262.4  6,275.5  4,909.1  3,326.0 

Intermediate Velocity  0.6  57.3  588.1  36.1  370.5 

Fast Velocity  0.8  0.0  92.6  0.0  69.4 

Main Tributaries      

Riverine      

Slow Velocity  0.8  832.4  792.8  649.2  618.4 

Intermediate Velocity  0.6  20.4  241.5  12.2  144.9 

Fast Velocity  0.7  7.9  369.0  5.7  265.7 

Streams  0.7  1.8  0.3  1.2  0.2 

Future Habitat      

Lacustrine     0.0  6,673.2 

Riverine     5,613.6  4,795.1 

Total     5,613.6  11,468.3 

The difference in composite HEUs represents the anticipated future habitat altered and created by the Project. 

The quantification shows a net increase in total composite HEUs of 4,811.9 ha (1,947.8 ha for the Muskrat Falls 

Reservoir and 2,864.04 ha for the Gull Island Reservoir). The calculations regarding overall change in the 

potential productive capacity of the habitat within the Assessment Area indicate that, in terms of species 

composition, the fish within the lower Churchill River will not be affected by the Project. However, there may be 

some short term disruption of utilization of some habitat types.  

The potential delay in some habitat types re-stabilizing, as well as enhancement of preferred species through 

habitat manipulation and compensation options described in Section 4.10.2, can provide opportunities to 

provide benefits to the fish populations within the Assessment Area. 
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4.13.1.2 Mortality 

There are two factors that contribute to fish mortality: reservoir operation and fish movement through the 

power plant/spillway. Members of the ITKC expressed concern regarding fish mortality from the Project. 

“Fish will die” (P1.7.2.07). 

 (p. 87) 

Reservoirs 

The operation of the Gull Island and Muskrat Falls reservoirs is not anticipated to cause mortality of fish within 

the reservoir and river areas of the Project as the operating regime has a limited drawdown. GIS mapping 

confirms that large isolated habitat areas will not occur between the upper and lower reservoir operating levels. 

Therefore, potential fish mortality would be principally from entrainment (turbine and spillway passage). 

Entrainment 

An intensive radiotelemetry monitoring program was implemented through 1998 and 1999 to monitor 

movements and habitat use within the lower Churchill River between Goose Bay and Churchill Falls, with a total 

of 248 fish tagged and tracked (Jacques Whitford 2000). Species monitored included northern pike, lake 

whitefish, brook trout, longnose sucker, white sucker and Atlantic salmon (anadromous and landlocked). There 

are no migrations across Muskrat Falls (i.e., complete migration barrier). However, white sucker and brook trout 

showed large-scale movements (i.e., greater than 10 km) upstream and downstream from the Gull Island 

Generation Facility (Jacques Whitford 2000).  

White sucker showed downstream movements past the site during the first couple of months (October to 

November) of tracking but no movement back upstream (Jacques Whitford 2000). Fish that moved down to Gull 

Lake remained there for the duration of the study, suggesting that they may have moved downstream during 

recovery from tag implantation.  

Only 10 percent of all brook trout movements exceeded 10 km distance and most occurred in the late summer 

and early fall. In total, 51 brook trout were tagged between Gull Lake and Minipi River (km 92 to 131 on the 

main stem). Of nine brook trout tagged in Gull Lake, three moved upstream past the Gull Island site 

(approximately 33 percent) in the late summer and fall of 1998, with one moving back to Gull Lake a few months 

later in the winter of 1999. Of 15 brook trout tagged just upstream from the Gull Island site, seven moved 

downstream to Gull Lake in the fall of 1998, with five of these remaining for the duration of the study. Two 

returned upstream between May and July of 1999. One of these returned to Gull Lake in late fall of 1999.  

Of the 11 brook trout tagged and tracked within Minipi River, four remained within Minipi River and three 

moved out and into sections of the main stem of the lower Churchill River below Minipi River, but above the 

Gull Island site, for the duration of the study. Four moved downstream to Gull Lake during the fall and winter of 

1998. Two of these remained in Gull Lake for the remainder of the study and one of these moved farther 

downstream past Gull Lake and one returned to Minipi River during August 1999. This same fish once again 

moved down to Gull Lake in mid-October 1999.  

Of the 14 brook trout tagged and tracked in the lower Churchill main stem just upstream from the Minipi River, 

six moved upstream into other reaches (five moved in the late summer and fall of 1998 and the other moved in 

the fall of 1999). One of these moved into the lower part of Shoal River and five of them eventually returned to 

the reach where they were tagged. Two of these made a second upstream movement in late summer and fall of 
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1999 and returned to the reach where they were tagged. Only two fish moved downstream to Gull Lake (late fall 

and early winter 1998 to 1999) where they stayed for the duration of the study. 

A summary of movements recorded past the Gull Island site is presented in Table 4-19. There is evidence of a 

portion of local brook trout using Gull Lake to overwinter, but it does not appear to be a large-scale (population 

level) migration in either upriver or downriver directions. For example, of the 42 brook trout tagged upstream 

from the Gull Island site, five moved downstream into Gull Lake and subsequently moved back upstream. Only 

two made the migration in consecutive winters.  

Table 4-19 Radio-tracking of Tagged Brook Trout near the Proposed Gull Island Generation Facility 

Location of Tag 
Implantation 

Description of Movement 
Timing of 

Movement 
Anticipated Reason for 

Movement 

Gull Lake 

N=9 

Three brook trout moved upstream above the facility 
location 

Late summer and 
fall 1998 

Spawning 

 One of the three moved back to Gull Lake a few months 
later 

Winter 1999 Overwintering 

km 105 and 117 

N=15 

Seven brook trout moved to Gull Lake (five remained for 
the duration of the study) 

Fall 1998 Overwintering 

Two of the seven moved back above the facility location 
(one stayed for the duration of the study) 

May to July 1999 Feeding 

 One of the two above again moved to Gull Lake Late fall 1999 Overwintering 

Minipi River 

N=11 

Four moved to Gull Lake (three stayed or moved farther 
downstream for duration of study) 

Fall and winter 
1998 

Overwintering 

One of the four above moved back to the Minipi River August 1999 Feeding and Spawning 

Same fish as above moved back down to Gull Lake Mid-October 
1999 

Overwintering 

Main Stem Upstream 
from Minipi River 

N=14 

Two moved to Gull Lake (all stayed for duration of study) Late fall and 
winter 1998 

Overwintering 

There are two means by which fish can migrate downriver and past the facilities at Gull Island and Muskrat Falls, 

through the turbines and over the spillways. First, under normal operating conditions, the majority of water will 

flow through the turbines. Second, during periods of high run-off, such as in the spring, there is a potential for 

water to flow over the spillways at both sites.  

The turbines for Gull Island will be a Francis type with turbine runner diameters of 6.6 m. The velocity within the 

upriver approach channel will range between 0.7 m/s at LSL and 4.1 m/s at the probable maximum flood (PMF). 

The spillway will be constructed of concrete and will consist of a 119.5 m wide chute with a flip bucket at the 

downstream end. The flip bucket directs the water into an unlined stilling basin (plunge pool) for the dissipation 

of its energy before passing into the discharge channel and the river. The Muskrat Falls Generation Facility will 

have a maximum velocity within the upriver approach channel of 0.6 m/s under normal operating levels. The 

spillway will be constructed of concrete and set into the rock on the north side of the powerhouse. Similar to the 

Gull Island Generation Facility, the spillway is not expected to be used on a frequent basis. The water will be 

released directly into the river, as a high velocity jet, where a natural pool will dissipate the energy. The volume 

and velocity of water moving through the penstocks precludes any feasible mitigation for fish entrainment 

through the turbines. With the limited, local movement between the dam sites and designed mitigation 

measures at the Gull Island spillway, fish mortality caused by entrainment is predicted to be localized and 

minimal. 
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4.14 Environmental Effects Assessment - Change in Fish Health 

Members of the ITKC expressed concern regarding the effects of the Project on fish health. 

“The water would be no good due to mercury. There’s no word for this in Innu-aimun” (P7.5.12.06). 
 (p. 87) 
Mercury levels will decrease over time (P7.5.12.06). 
 (p. 87) 
“You buy water these days in the store, so there must be something wrong with the water in the taps. 
Animals can’t buy water in the store” (P1.5.12.06). 
 (p. 88) 
“The fish eat in the water, and they will eat contaminants in the water. Expressed as mitshu tshekuanu 
(eat something) that will make them sick” (P5.5.12.06).  
 (p. 87) 
“Tree bark floats around after flooding and the fish eat this. It has an impact on the fish” 
(P5.16.11.2006).  
 (p. 87) 

4.14.1 Assessment Models 

Tools available to help estimate fish mercury concentrations for future developments range from simple linear 

regression models to complex process-based models. For this environmental assessment, a combination of 

screening-level regression models and an assessment of trends from existing reservoirs was used by Tetra Tech 

Inc.  (2008). Detailed mechanistic models of mercury cycling and bioaccumulation in new reservoirs are under 

development at Manitoba Hydro (Harris 2005) and Hydro-Québec (Thérien 2006). For example, the Manitoba 

Hydro model is near completion, but is currently in the process of being calibrated to experimental reservoir 

studies at the Experimental Lakes Area, Ontario and applied initially to a full-scale reservoir in Manitoba. But, as 

of December 2008, the predictive capabilities of the models had not yet been published in the peer literature.  

The first screening-level models examined were developed by Johnston et al. (1991), who considered different 

combinations of variables, primarily related to the extent of flooding, to develop regression models predicting 

peak fish mercury concentrations following reservoir creation. Overall, it was concluded that applying the 

Johnston et al. (1991) approach was a valuable exercise, but the approach was not considered a strong 

predictive tool for the Project (Tetra Tech Inc. 2008). For example, the analysis did not consider flow, which 

could be an important consideration for the Project with its relatively high flushing rates (Tetra Tech Inc. 2008). 

The second screening level approach examined was originally developed by Schetagne et al. (2003), who 

examined the ratio of flooded area to mean annual flow as an indicator of potential peak increases for fish 

mercury concentrations from a set of Quebec reservoirs. For this EIS, the original approach considered in 

Quebec was modified slightly to also consider processes that may be more important in reservoirs with longer 

hydraulic residence times.  

The following approach was tested:  

 
)

total
A

2
k  (Q 

Flooded
A

 
1

k  1  factor IncreasePeak (Equation 1) 

Where: 
Peak increase factor  = peak increase factor in fish      methylmercury  
 Aflooded  = flooded area (km

2
) 

 Q  = mean annual flow (km
3
/yr) 

k1 = regression coefficients (km/yr) 
k2 = regression coefficients (1/yr) 
Atotal = Total reservoir area (km

2
) 
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Equation 1 was calibrated using data from five reservoirs (Smallwood Reservoir and four sites from Quebec) and 

applied to the Assessment Area to predict peak increase factors (e.g., Figure 4-14 for northern pike). The Gull 

Island and Muskrat Falls reservoirs were considered individually and combined. Predicted peak increase factors 

for the lower Churchill River system ranged from 1.12 to 1.71 (an approximately 10 to 70 percent increase above 

baseline concentrations (Table 4-20)). These predicted increases suggest that rapid flow through the lower 

Churchill River has the potential to reduce peak concentrations relative to what might otherwise occur.  

Based on the review of data from existing reservoirs and the application of the regression models presented 

above, an approach was developed to assess the likely extent and timing of increased fish mercury 

concentrations resulting from the Project. The approach included the following steps for each key fish species: 

• select standard lengths of interest; 

• assign baseline fish mercury concentrations; 

• estimate peak increase factors for the lower Churchill River development based on existing data and a 

regression model that considers flow; and 

• estimate peak fish mercury concentrations for the Assessment Area. 

 

Table 4-20 Peak Mercury Increase Factors for Northern Pike and Lake Whitefish 

Site 700 mm Northern Pike 400 mm Lake Whitefish 

Gull Island Reservoir  1.55  1.28 

Muskrat Falls Reservoir  1.25  1.12 

Gull Island and Muskrat Falls combined  1.71  1.37 

Note: Factors predicted using Equation 1 for 700 mm northern pike and 400 mm lake whitefish 

 

 

Figure 4-14 Peak Mercury Increase Factors in Northern Pike 
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For each fish species, two lengths were examined:  

• standard lengths approximating mean lengths captured in sampling programs (Jacques Whitford 2006) for 

each species; and 

• a 300 mm standard as an indicator of wildlife exposure. This length was chosen based on preferred prey 

lengths for wildlife species such as osprey and otters (Minaskuat Limited Partnership 2008). 

Mercury-length regressions developed by Jacques Whitford (2006) were used to estimate standardized mercury 

levels in all cases. 

To address uncertainty, a conservative approach was used to estimate baseline concentrations; to estimate peak 

fish mercury concentrations, the baseline concentrations were added to the peak increase factors. The greater 

concentration of either the average from Atikonak and Shipiskan lakes (reference lakes) or the average from 

Winokapau Lake and Gull Lake was used as the baseline for each species. 

The regression model suggested that mercury concentrations in adult (700 mm) northern pike or (400 mm) lake 

whitefish would increase up to 71 percent within the Muskrat Falls and Gull Island reservoirs (Table 4-20). Thus, 

71 percent was conservatively used as a minimum peak increase factor for all species and lengths considered. 

Two additional issues resulted in higher peak increase factors in some cases. First, field data indicated that 

younger fish could experience greater relative increases in mercury concentrations than adults. For fish lengths 

associated with younger fish, the minimum peak increase factor of 1.71 was scaled up further by the ratio of the 

observed peak increase factor at the younger length divided by the peak increase factor at the adult length. 

Additional discussion is provided by Tetra Tech Inc. (2008). The resulting peak increase factors used for each fish 

species and sampled length are shown in Table 4-21. Furthermore, the potential for higher peak increase factors 

for lake whitefish, longnose sucker and other species that can switch to piscivory downstream from turbines, 

also needed to be recognized. This increase can be as high as nine times. 

Table 4-21 Estimated Peak Fish Mercury Concentrations from the Project 

Species and Standard Length 
(L) 

Baseline 
Concentration 

(µg/g) 

Peak 
Increase 
Factor 
Used 

Predicted Peak 
Concentration 

(µg/g) 

Peak Concentration 
Observed from Smallwood 

Reservoir 
(µg/g) 

Notes 

Wet 
Muscle 

Whole 
Body 

Gull Island Reservoir 

Northern pike (700 mm)  0.81  1.8  1.42  1.09  1.16 A 

Lake whitefish (400 mm)  0.19  1.8  0.33  0.25  0.34 B 

Longnose sucker (400 mm)  0.25  1.8  0.44  0.34  0.44 C 

Lake trout (600 mm)  0.95  1.8  1.67  1.29  1.40 D 

Brook trout (300 mm)  0.08  4.6  0.38  0.29 No data E 

White sucker (400 mm)  0.26  1.8  0.46  0.36  0.32 F 

Ouaninche (300 mm)  0.08  4.7  0.37  0.29 No data G 

Muskrat Falls Reservoir and Downstream (if different from above) 

Lake whitefish (400 mm)  0.19  3.8  0.71  0.55  0.75 H, K 

Longnose sucker (400 mm)  0.25  2.5  0.63  0.49  0.80 I, K 
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Table 4-21 Estimated Peak Fish Mercury Concentrations from the Project (cont.) 

4.14.2 Change in Fish Health during Operation and Maintenance 

Peak fish mercury concentrations during reservoir operation may increase as a result of the Project, within the 

range observed for other boreal reservoirs (Schetagne et al. 2003; Jacques Whitford 2006; Bodaly et al. 2007). 

While some predictions for Gull Island Reservoir exceed peak observations from Smallwood Reservoir, these 

observations and predictions are considered comparable given the uncertainty involved and given the 

conservative approach used to make these predictions. Peak fish mercury concentrations are, therefore, not 

expected to increase more than was observed in Smallwood Reservoir and could be lower due to the potential 

environmental effects of flow dilution.  

Peak fish mercury concentrations may increase approximately 1.5- to 4.5-fold relative to estimated baseline 

concentrations, depending on the fish species and standard length. The higher relative increases are expected 

for younger fish. Higher relative increases (e.g., nine times) may also occur if there is fish injury associated with 

passage through turbines and downstream species that are not normally piscivorous have the opportunity to 

switch to piscivory (lake whitefish, longnose sucker). Similar to naturally piscivorous species (northern pike and 

lake trout), peak concentrations for these species could exceed 0.5 µg/g wet muscle downstream from turbines.  

Peak concentrations in lower trophic level fish are expected within a decade, while peak concentrations for 

higher level predators are predicted to occur within 5 to 15 years. The environmental effects of flooding on fish 

mercury concentrations are expected to be complete within 35 years. The predicted mercury body burden levels 

are not anticipated to have an effect on fish health at the population level. 

Species and Standard Length 
(L) 

Baseline 
Concentration 

(µg/g) 

Peak 
Increase 
Factor 
Used 

Predicted Peak 
Concentration 

(µg/g) 

Peak Concentration 
Observed from Smallwood 

Reservoir 
(µg/g) 

Notes 

Wet 
Muscle 

Whole 
Body 

Muskrat Falls Reservoir and Downstream (if different from above) (cont.) 

White sucker (400 mm)  0.26  1.8  0.46  0.36  0.34 J, K 

Notes: 

A Baseline from Gull Lake and Winokapau Lake 2004; Max observed from Sandgirt 1987 

B Baseline from Gull Lake and Winokapau Lake 2004; Max observed from Lobstick 1977 

C Baseline from Gull Lake and Winokapau Lake 1999; Max observed from Lobstick 1977 

D Baseline from Antikonak (1998) and Shipiskan (2002). Max observed from Sandgirt 1977 

E Baseline from Gull Lake 2004. No observations during peak years. Peak ratio assumed to be the same as for 300 mm pike (largest 
observed increase for any species, without turbine effects downstream) 

F Baseline from Gull Lake and Winokapau Lake 2004; Max observed from Sandgirt 1977. No regional baseline 

G Baseline from Winokapau Lake 1999. No observations during peak years. Peak ratio assumed to be the same as for 300 mm pike 
(largest observed increase for any species, without turbine effects downstream) 

H Baseline from Winokapau Lake and Gull Lake 2004. Note that higher levels are possible downstream from turbines (e.g., up to 
1 µg/g and nine-time increase) based on observations for 250 and 350 mm sizes) 

I Baseline from Shipiskan (2002 to 2003). Max observed from Winokapau Lake 1977. Higher levels are possible downstream from 
turbines (e.g., up to 1 µg/g and nine-time increase) based on observations for 250 and 350 mm sizes 

J Baseline from Winokapau Lake 1999. No observations during peak years. Peak ratio assumed same as for 300 mm longnose sucker 
(largest observed increase for any species downstream (excluding turbine effects) 

K Higher levels possible downstream from turbines (e.g., up to 1 µg/g) based on observation for 250 and 350 mm sizes. Standard 
lengths related to sample means 
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4.15 Summary of Residual Environmental Effects and Evaluation of Significance 

There is a high level of certainty associated with the prediction of residual environmental effects on Fish and 

Fish Habitat, given the extent of baseline information and Project information, the understanding of 

interactions, the nature of the mitigation measures and the resulting environmental effects. Whenever technical 

limitations existed, conservative assumptions and estimates were selected regarding the baseline conditions. 

The ITKC offered the following opinions regarding overall effects of the Project. 

Having devoted three days in group sessions with the ITKC participants discussing the potential impacts 
of the Project on the land, water, animals, fish, trees, bushes, berry plants, and other biota, it became 
apparent that the participants believe that these impacts are obvious. The land and the various animal 
and plants species that live there will be flooded, and animals that do not evacuate the flood zones will 
die. It was not surprising, therefore, to encounter a certain impatience on the part of ITKC members 
when I tried to parse the range of impacts into smaller units, for example, the particular impacts of 
flooding on every species known to them in the project area. 

 (p. 84) 

4.15.1 Construction 

Construction activities include the construction of the facilities and infrastructure and impoundment of the 

reservoir. During construction, there will be changes in the quantity as well as the quality of aquatic habitat. The 

utilization of the reservoirs as well as its physical stabilization, mercury evolution and its use by fish is considered 

under operation and maintenance of the reservoirs and facilities. 

As a result of reservoir creation, there will be a total increase of 11,865 ha of aquatic habitat as a result of 

3,652 ha at Muskrat Falls and 8,213 ha at Gull Island. The effect is considered neutral in nature, permanent and 

irreversible without removal of the infrastructure. 

Construction will also result in the potential release of dam material from each construction location. The dam 

material consists of cobbles (greater than 6.4 cm in size) to silt (less than 0.01 cm in size). The TSS concentration 

from Muskrat Falls is anticipated to be less than a maximum of 2.3 mg/L and could persist throughout the two-

month closure duration of the main cofferdam. The TSS concentration from Gull Island is anticipated to have a 

one-day pulse of TSS between 17 and 55 mg/L. After this short term increase, TSS concentrations are predicted 

to remain below a maximum of 7 mg/L for approximately one-month duration. The environmental effect is 

considered neutral in nature, short term and reversible. 

The residual environmental effect of the Project on Fish and Fish Habitat during construction is predicted as 

being not significant (Table 4-22). 

Table 4-22 Summary of Residual Environmental Effects Assessment for Fish and Fish Habitat 

Criteria 
Timing 

Construction Phase Operation and Maintenance Phase 

Nature Neutral Neutral 

Magnitude High High  

Geographic Extent Local  Local  

Duration / Frequency Permanent, Continuous Permanent, Continuous  

Reversibility Irreversible  Irreversible 

Ecological Context Disturbed Developed 

Certainty High High 
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Table 4-22 Summary of Residual Environmental Effects Assessment for Fish and Fish Habitat (cont.) 

Criteria 
Timing 

Construction Phase Operation and Maintenance Phase 

Significance Not Significant Not Significant 

Likelihood Not Applicable Not Applicable 

Notes: 

As the residual adverse environmental effect is not significant, there will be no change in species richness and, therefore, no change in 
biodiversity 

Definitions for criteria are provided in Section 4.5 

Methods explained in Volume IA, Chapter 9 

4.15.2 Operation 

Operation and maintenance activities have been identified as those commencing once the reservoirs have been 

impounded. During operation, there will be changes in the quality of the aquatic habitat (physical formation and 

stabilization), fish populations (utilization of the reservoirs and mortality) as well as fish health (mercury 

evolution). 

Based on the literature review and experience from the La Grande and Churchill Falls Power Station 

developments, it is expected that post-impoundment habitats will be effectively stable 15 to 20 years after 

inundation or sooner. The period of trophic upsurge will have occurred and abated and the system, at this time, 

should have approached equilibrium in nutrient dynamics, based on inputs from the watershed and some 

amount of autotrophic production. Production at the lower trophic levels (phytoplankton and zooplankton) will 

similarly have stabilized, based on the system limnology, which includes relatively fast turnover rates. The 

process of shoreline development, removal of erodible material along the shoreline and exposure and cleaning 

of underlying coarser material will be well advanced at this time. Nearshore habitats will be stable, productive 

for benthos and available for spawning and rearing by resident fish species. Additional development of the river 

and reservoir shoreline may continue, particularly in the finer shoreline materials in the Muskrat Falls Reservoir; 

however, while this dynamic process may continue, it is predicted to be less than in the baseline riverine 

conditions. Water quality changes associated with flooding, including increases in turbidity and increase in 

dissolved minerals will have returned to values approaching background conditions. In fact, owing to the lower 

water velocities and increased sedimentation, water clarity (penetration) may increase, which could increase the 

area of the photic and, therefore, littoral zone. In summary, the physical and chemical attributes defining 

productive capacity of the post-inundation habitats will have stabilized. The effects of operation and 

maintenance on habitat quality is considered neutral, long term and irreversible. 

The Project will result in an increase in habitat quantity as well as a net increase in the utilization of this habitat 

by affected fish species and LCSs. Measured in Habitat Equivalence Units, a net increase of 4,811.9 ha HEU 

(2,864.0 ha HEU for the Gull Island Reservoir and 1,947.8 ha HEU for the Muskrat Falls Reservoir) is predicted. 

The residual environmental effect of the Project during operation and maintenance is permanent and 

irreversible. 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 and, hence, the use and distribution of the fish species 

within each reservoir area will not be altered measurably. The residual environmental effect will be positive 

because the HEUs within the post-impoundment Assessment Area are anticipated to increase. 

Based on the low presence of any fish exhibiting upstream or downstream migration patterns and given the 

turbine configuration of the two generation facilities, it is concluded that the frequency of interaction will be low 
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and magnitude will be moderate. The survival of fish passing through the turbines at Muskrat Falls site is 

expected to be high (greater than 90 percent) and have a low effect on fish survival at the population level. The 

survival of fish passing through the site at Gull Island is estimated to be in the range of 60 to 70 percent (AMEC-

Sikumiut 2007). The absence of any population-based migration would limit the effect of turbine fish-mortality 

to a small portion of the local population and is, therefore, considered low magnitude and to occur sporadically. 

Mercury uptake in fish will increase methylmercury body burdens of fish species within the Assessment Area. It 

is considered to have a regional extent, affecting many of the species within each reservoir boundary and long 

term because increased mercury levels are predicted to return to baseline within 35 years (i.e., approximately 

six fish generations). While mercury body burden is anticipated to increase, within the lower Churchill River, it is 

anticipated that, with the body burden levels predicted, health effects on fish associated with mercury uptake 

will not be detectable at the population level.  

The residual environmental effects of the Project on Fish and Fish Habitat during operations and maintenance 

are predicted to be not significant (Table 4-22). 

4.16 Cumulative Environmental Effects  

The cumulative environmental effect assessment examines the Project within the context of reasonable 

foreseeable future projects and activities and its relative potential to contributing residual adverse 

environmental effects on the Aquatic Environment. 

4.16.1 Cumulative Environmental Effects Assessment Boundaries 

Cumulative environmental effects are described for the Assessment Area during the period of temporal overlap 

with other Projects.  

Fish populations occupy the lower Churchill River and all habitat types available are used by all species within 

the Assessment Area. The habitat utilization values generated based on capture data indicate that the existing 

habitat types, as well as the anticipated post-construction habitat types, will be used by the resident fish 

species. The degree of stabilization of the habitat types is also anticipated to stabilize within approximately 15 to 

20 years and is, therefore, considered to be resilient. The same Assessment Area and criteria for establishing 

environmental effect significance is used for the cumulative environmental effects assessment.  

4.16.2 Identification of Cumulative Environmental Effects 

Other reasonably foreseeable future projects and activities could act in combination with the Project to result in 

cumulative environmental effects where there is potential for the Project’s environmental effects to overlap 

with the environmental effects of other projects and activities (Table 4-23). Where this occurs, cumulative 

interactions are assessed. The cumulative environmental effects assessment incorporates existing knowledge 

and professional judgement. Those measurable parameters where potential interactions could occur are change 

in habitat quality and change in fish population (mortality). 
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Table 4-23 Potential Interactions of Future Projects and Activities in the Aquatic Environment Assessment 

Area 

Other Project or Activity Spatial Overlap Temporal Overlap 

TLH Black Rock Bridge is located on the lower 
Churchill River approximately 20 km below 
Muskrat Falls 

Construction is complete and will operate on a 
continual basis 

Cultural and Recreational Land 
Use 

Boating and angling currently occurs 
sporadically throughout the Assessment Area 

Boating can occur throughout the open water 
season while angling can occur throughout the 
year 

4.16.3 Assessment of Cumulative Environmental Effects 

4.16.3.1 Trans Labrador Highway 

The Black Rock Bridge, associated with the TLH between Happy Valley-Goose Bay and Cartwright crosses the 

lower Churchill River approximately 20 km below Muskrat Falls. The bridge consists of a 500 m causeway from 

the north side of the river and a 300 m bridge. This project has also undergone environmental assessment at the 

federal and provincial level and specific mitigation measures were designed to limit adverse environmental 

effects. Construction of the bridge began in 2004 and was completed in 2006. While the bridge was determined 

not to cause a HADD of Fish Habitat under the Fisheries Act, a fish passage facility (FPF) was constructed in the 

north causeway so that potential migration would not be disrupted. The FPF is a large, slow-velocity, concrete 

conduit designed to allow passage of slower swimming species such as northern pike and suckers, which migrate 

during the high flows of the spring freshet.  

Any potential net loss of fish production due to the Project is addressed and compensated under Section 35(2) 

of the Fisheries Act. The preliminary compensation strategy, and ultimately the Compensation Plan required for 

authorization under the Fisheries Act, incorporates habitat construction and rehabilitation and therefore, no 

long term cumulative environmental effects will be generated within the Aquatic Environment. Similarly, 

reasonably foreseeable future projects will also be governed under the same, or equivalent, legislation and, 

hence, will also have no long term cumulative environmental effects.  

4.16.3.2 Cultural and Recreational Land Use 

Potential boating and associated angling within the Muskrat Falls and Gull Island reservoirs has the potential to 

be greater than existing conditions due to increased access and reduced limitations to boating (i.e., Minipi, 

Horseshoe and Mouni Rapids). Greater angling pressure could increase mortality of select/preferred species. 

Less than 10 percent of the total Central Labrador population (i.e., combined populations of Happy Valley-Goose 

Bay, Mud Lake, North West River and Churchill Falls) angled on the lower Churchill River between Churchill Falls 

and Muskrat Falls in the previous year. A maximum of approximately 14 percent of the total central Labrador 

population angled on this section of river in a typical year.  

4.16.4 Significance of Residual Cumulative Environmental Effects 

With the anticipated limited reservoir access (i.e., minimal forest access roads associated with reservoir 

preparation activities), anticipated consumption advisories due to temporary elevation of mercury levels in fish 

and the application of daily possession limits for angling, the residual adverse cumulative environmental effect 

on fish mortality of all past, present and reasonably foreseeable projects and activities, in combination with the 
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environmental effects of the Project, is considered to be neutral, low magnitude and long term and, therefore, 

determined to be not significant (Table 4-24). 

Table 4-24 Summary of Residual Cumulative Environmental Effects Significance for Fish and Fish Habitat 

Criteria 
Timing 

Construction Phase Operation and Maintenance Phase 

Nature Neutral Neutral 

Magnitude Low  Low  

Geographic Extent Local  Local  

Duration / Frequency Permanent/Continuous Permanent/Continuous  

Reversibility Reversible Irreversible 

Ecological Context Disturbed  Developed 

Certainty High High 

Significance Not Significant Not Significant 

Likelihood Not Applicable Not Applicable 

Notes: 

As the residual adverse environmental effect is not significant, there will be no change in species richness and, therefore, no change in 
biodiversity 

Definitions for criteria are provided in Section 4.5 

Methods explained in Volume IA, Chapter 9 

As an active proponent in the Assessment Area, Nalcor Energy will be able to contribute in regional planning and 

management initiatives related to fish mortality for relevant environmental effects monitoring or research. 

Additional information regarding the cumulative environmental effects analysis is presented in Appendix 

Table IIA-A-4. Given the requirements of Section 35(2) of the Fisheries Act, authorization typically requires a no 

net loss in productive capacity of fish habitat.  

4.17 Monitoring and Follow-up – Aquatic Environment  

Environmental effects monitoring programs are proposed around Fish and Fish Habitat for the Aquatic 

Environment VEC. As outlined in the CEAA, these EEM programs are designed to verify the environmental effect 

predictions and determine the effectiveness of mitigation measures.  

The follow-up monitoring activities proposed are described for many of the measureable parameters where 

future conditions were modelled. Environmental monitoring is anticipated to be included as a large component 

of any required habitat compensation plan. The areas of compensation works will also be monitored to 

determine if the physical attributes of the habitat are being maintained (e.g., substrate placement, habitat 

stability, ice timing) and utilized. However, the model predictions regarding reservoir formation and stabilization 

will require a rigorous monitoring program to confirm that the reservoir and fish species will respond as 

predicted. Long term (at least for the 20-year stabilization period) monitoring of reservoir conditions as well as 

the response by the fish community (e.g., entrainment, mercury levels in biota) will allow an adaptive 

management approach to be applied to the reservoir. The frequency of monitoring may vary based on each 

parameter being investigated (e.g., continuously, annually, bi-annually) but the information will allow any 

potential negative conditions to be detected, and addressed, before they become irreversible. This program will 

be part of the Fisheries Act 35(2) Authorization. 
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GLOSSARY AND ABBREVIATIONS 

0 No interaction will occur. Assessment of environmental/socio-economic effects is not 

required.  

1 Identified interactions that are well understood, are subject to prescribed 

environmental protection measures or normal regulatory processes, and/or which can 

be mitigated/optimized through the application of standard environmental protection 

or socio-economic management measures and practices. Based on past experience and 

professional judgement, the potential environmental/socio-economic effects resulting 

from these interactions are rated not significant. 

2 Identified interactions that may result in more substantive environmental or socio-

economic effects and/or public or regulatory concern. These interactions require more 

detailed analysis and consideration in the environmental assessment, in order to 

predict, mitigate and evaluate potential environmental/socio-economic effects. 

alevin Larval salmon that have hatched, but have not yet completely absorbed their yolk sacs 

and usually have not yet emerged from the gravel. 

alkalinity A substance that has a pH of more than 7 (basic). 

alluvium deposit A deposit of usually fine fertile soil left during a time of flood, especially in a river valley 

or delta. 

altricial Young that are in an immature or helpless condition at birth or hatching, so as to require 

care for some time. 

ambient Completely enveloping conditions. 

anoxia An absence or deficiency of oxygen. 

anthropogenic Structures or modifications to the environment made by humans. 

aquaculture The cultivation or rearing of fish or aquatic plants for human consumption. 

aquatic canopy  The cover formed by the leaves and leaf-like parts of aquatic plants. 

artificial nest site Human-made structure used by birds as nesting sites. 

ashkui Areas of early or permanently open water often identified by Innu as valuable and 

productive sites. 

aspect The side of a building or location facing a particular direction. 

Assessment Area A defined geographic region within which the significance of environmental effects are 

determined. The Assessment Area varies according to the VEC or KI being considered. 

atmospheric gases Gases that make up the atmosphere, such as nitrogen and oxygen. 

autotrophic  The ability to form complex nutritional organic substances from simple inorganic 

substances such as carbon dioxide. 

backwater Water held back by a dam. 

bag limit A law imposed on hunters and anglers restricting the number of animals within a 

specific species that may be retained. 

baseline conditions  Conditions in an area prior to a development. 

baseline data Information collected on the existing environment. 

baseline 

study/survey 

A study/survey designed to establish baseline conditions against which the effects of a 

project can be compared. 
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bathymetry Measurement of water depth at various places in a body of water. Bathymetric maps 

show ocean or lake floor relief. 

Beak Classification  A qualitative description of aquatic habitat related the habitat preferences of salmonid 

species. 

bedload transport Refers to the motion of sediment as rolling, sliding, or hopping along a streambed. 

bedrock The solid rock underlying loose superficial material and alluvial deposits. 

benthic The flora and fauna at the bottom of a sea or lake. 

benthivorous Organisms that feed from the bottom of a sea or lake. Benthic fish may feed on a wide 

range of food, including organic debris from the bottom. 

bioaccumulation General term for the accumulation of substances. 

biodegradation Decomposition through the action of bacteria or other living organisms. 

biodiversity / 

biological diversity 

The variability among living organisms and the ecological complexes of which they are a 

part. The primary measure used in this EIS is the diversity of species in the ecosystem. 

biomagnification The increasing concentration of chemicals (or persistent pollutants) in animals along the 

food chain.  

biomarker A naturally occurring molecule, gene, or characteristic by which a particular pathological 

of physiological process or disease can be identified. For example, bird feathers are used 

as a biomarker to assess exposure of a bird to methylmercury. 

biomass The total quantity or weight of organisms in a given area or of a given species. It also can 

be expressed as the volume of organisms per unit volume of habitat. 

biota The animal and plant life of a region. 

Black Rock Bridge  The bridge associated with Phase III of the Trans Labrador Highway between Happy 

Valley-Goose Bay and Cartwright that crosses the lower Churchill River approximately 20 

km downstream of Muskrat Falls. The bridge consists of a 500 m causeway from the 

north side and a 300 m bridge. 

body burden The amount of a particular chemical that is permanently present in the body of an 

organism. 

bog A wet spongy ground composed largely of mosses, sedges, rushes, and decomposing 

plant matter and the water table is generally at or slightly below the bog surface. 

boreal The forested biome of the north, but not Arctic, characterized by a belt of mainly 

coniferous forest; this biome stretches across Newfoundland and Labrador. 

brackish water Containing a mixture of freshwater and seawater. 

breeding habitat An area that provides necessary habitat characteristics for organisms to breed, 

potentially including food availability, habitat structure and composition, nesting 

substrates or appropriate dens and safety from predators. 

breeding territory An area used by a species for mating and production of young. 

buffer area An area of undisturbed natural vegetation maintained between watercourses (and other 

sensitive areas) and activities such as right-of-way clearing and grubbing. 

cambium A cellular plant tissue that is typically one cell thick and is the layer responsible for tree 

growth, visible as growth rings when viewed in cross-section. 

canopy The uppermost layers of foliage in a forest. 

carbon credit A credit created by the reduction of greenhouse gas emissions to which a monetary 

value may be associated in a commercial market. 
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carbon dioxide 

(CO2) 

A colourless odourless gas occurring naturally in the atmosphere and formed by 

respiration. Carbon dioxide contributes to greenhouse gases in the atmosphere. 

carbon dioxide 

equivalent (CO2e) 

A method to assess the combined effect of a mixture of greenhouse gas emissions (using 

the global warming potential of each greenhouse gas, compared to the greenhouse 

effect of carbon dioxide). 

carbon sink A place where carbon, in some form, may be stored, usually as either underground as a 

liquid or bound biologically in vegetation or soils. 

carrying capacity The maximum population (and mass) of a species that can be supported by a given 

environment. 

catch per unit effort 

(CPUE) 

A measure of the density or population size of an animal that is targeted by fishing. 

Large CPUEs indicate large populations since many individuals are caught for every unit 

of fishing effort. 

catch-based 

utilization index 

(CUI) 

An index that relates the use of a habitat type to the biomass of fish (by life-cycle stage) 

captured per unit of effort. 

catchment area The area from which rainfall flows into a river. 

cation A positively charged ion. 

cavitation Noise or vibration causing damage to the turbine blades as a result of bubbles that form 

in the water as it goes through the turbine. This causes a loss in capacity, head loss, 

efficiency loss, and the cavity or bubble collapses when they pass into higher regions of 

pressure. 

cementation A chemical process where soils are naturally cemented through high accumulations of: 

- iron and aluminum organic complexes;  

- oxides of iron, silicon, or manganese; or  

- calcium carbonate. 

clay Mineral soil particles less than 0.002 mm in diameter. 

clear-cut A method of logging in which all of the trees in an area of forest are harvested at the 

same time. 

climate change Climate change is the long-term trends in the climate in a region. 

CO2/m2/day Square metres of carbon dioxide per day. 

CO2e/year Carbon dioxide equivalent per year. 

cofferdam A watertight enclosure pumped dry to permit work below the waterline; for example, 

when building the foundations of dams. 

colluvium deposit A deposit that has reached its present position by direct gravity-induced movement, 

including erosion and mass flow. 

combustion gases Gases generated from burning of fossil fuels, including emissions such as carbon 

monoxide, nitrogen oxides and sulphur oxides. 

compensation plan A plan designed to determine and administer compensation for loss of habitat or other 

features or components of the environment. 

 

compressional 

seismic waves 

Waves generated by an earthquake, explosion, or similar energetic source, propagated 

within the body of a medium.  
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criteria air 

contaminant (CAC) 

A group of seven common air contaminants released into the air from various processes, 

including industrial production and fuel combustion. Criteria air contaminants include 

total particulate matter (PM), particulate matter less and 10 microns (PM10), particulate 

matter less than 2.5 microns (PM2.5), sulphur dioxide (SO2), nitrogen oxides (as NO2), 

carbon monoxide (CO) and volatile organic compounds (VOC). 

crowding effect The displacement of individuals of a species in a geographic area due to loss or 

fragmentation of habitat, causing an increased abundance in adjacent areas. (This can 

lead to over-competition for resources, mates and territories.) 

cumulative 

environmental 

effects 

As defined in the Canadian Environmental Assessment Act, the environmental effects 

that are likely to result from a project in combination with other projects or activities 

that have been or will be carried out.  

decibel (dB)  A logarithmic unit of measurement that expresses the magnitude of a physical quantity 

relative to a specified or implied reference level. Its logarithmic nature allows large or 

small ratios to be represented by a convenient number. Being a ratio, it is a 

dimensionless unit (like a percentage). The following are examples of the sound 

pressure level generated by common events: soft whisper at 5 m, 30 dB; inside a home, 

50 dB; car horn at 6 m, 110 dB. 

deposition The sinking of material out of the water column or air onto the bottom of the water 

body or land. 

dichloro-diphenyl-

dichloroethylene 

(DDE) 

A breakdown product of the pesticide dichloro-diphenyl-trichloroethane. It is a lipid-

soluble chemical that tends to accumulate in the body fat of animals and birds. Due to 

its stability in body fat, DDE is rarely excreted from the body, with the exception of 

excretion through breast milk. See dichloro-diphenyl-trichloroethane. 

dichloro-diphenyl-

trichloroethane 

(DDT) 

A synthetic organochlorine insecticide that is banned in Canada and the United States, 

but is still used in Mexico. It is nearly insoluble in water, but has good solubility in most 

organic solvents, fats and oils, such as biological tissues. It is a considered a persistent 

organic pollutant with a half-life of 2 to 15 years. DDT and its breakdown products (see 

dichloro-diphenyl-dichloroethylene) magnify through the food chain when ingested by 

biological organisms, with top predators such as raptors having high concentrations. 

discharge The volume of water flowing through the river per unit of time at a particular point, 

expressed as cubic metres per second (m3/s). 

drawdown The release of water from a reservoir for power generation, flood control, irrigation or 

other water management activity. 

Earth Observation 

for Sustainable 

Development 

(EOSD) 

An earth observation initiative providing a land cover map of the forested area of 

Canada. Maintained by the Canadian Forest Service. 

ecological land 

classification (ELC) 

The delineation and classification of ecologically distinctive areas on the landscape. The 

National Ecological Framework for Canada was developed by Agriculture and Agri-Foods 

Canada and is a nested hierarchy describing regional ecological units at multiple scales, 

in which larger ecological units encompass successively smaller ones. The hierarchy used 

for this EIS is ecozones followed by ecoregions followed by ecotypes. 

ecological niche The position or role of a species in its ecosystem. An ecological niche is how an organism 

or population responds to the distribution of resources and competitors.  

http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Ecosystem
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ecological risk 

assessment 

A process for systematically evaluating how likely it is that adverse ecological effects 

may occur as a result of exposure to one or more stressors. 

ecology  The relation of organisms to one another and their physical surroundings. 

ecoregion The second level of the hierarchy in Ecological Land Classification, delineated based on 

distinctive regional climate, expressed in terms of repeating units of similar soils and 

vegetation. 

ecosystem A biological community of interacting organisms and their physical environment. 

ecosystem integrity The capability of an ecosystem to support and maintain a balanced, integrated, adaptive 

community of organisms having species composition, diversity, and functional 

organization comparable to that of natural habitats of the region. 

ecotype The most refined level of detail in the Ecological Land Classification; identified and 

defined on the basis of a uniformity of soils, vegetation composition and structure and 

hydrology. 

ecozone The largest ecological unit in the Ecological Land Classification, defined on the basis of 

generalized characteristics and continental climate. 

edge effect The effect of the juxtaposition of contrasting environments on an ecosystem. 

effects 

management 

measure 

A measure used to help manage different environmental outcomes of the project, so as 

to prevent or limit negative effects or enhance positive ones. 

emergent plant Plants that root in shallow water with portions of the plant rising above the water 

surface. 

emission flux Emission rate (mass per time) per unit area. 

endemic A plant or animal native and usually restricted to a certain country or area. 

entrainment The transport or movement of fish to the powerhouse and turbines. 

environmental 

assessment  

A planning process to predict the environmental effects of a proposed development 

before it is carried out. 

environmental 

effects monitoring 

The purpose of an environmental effects monitoring program is to monitor project 

implementation, including mitigation and compensation measures, and to monitor 

compliance with relevant laws and regulations. 

environmental 

impact statement 

(EIS) 

A document that details a proposed development or activity, predicts the possible 

environmental effects and outlines safeguards to mitigate or control adverse 

environmental effects. 

Environmental Site 

Monitor 

A person responsible for conducting visits and collecting observation data to monitor 

the environmental effects of a project. 

ephemeral Lasting or of use for only a short time; transitory. For example, an ephemeral water 

body only exists for a short period, usually following a period of excess precipitation or 

snowmelt. 

ericaceous shrubs Shrub vegetation group usually associated with poor, acidic soils. Ericaceous species 

include Labrador tea and Kalmia. 

estuarine Having to do with or found in an estuary. 

estuary The tidal mouth of a large river, where the tide meets the stream. 

eutrophic A lake rich in nutrients and, therefore, supporting dense plant population, which kills 

animal life by depriving it of oxygen. 
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extirpated Where a species (or other taxon) ceases to exist in the chosen area of study, but still 

exists elsewhere. 

fecundity Fertility; highly productive of offspring. 

feller buncher A logging machine that fells trees, debranches, cuts to length and groups them ready to 

be removed with a forwarder or skidder 

fen A wetland form similar to bogs, but with a greater diversity of plant species, particularly 

marshy vegetation; it is a peatland with a fluctuating water table at the surface. The 

water table moves through the peat slowly by seepage or open channel and is more 

nutrient-rich than a bog.  

first order carnivore An animal that eats only herbivorous animals. 

first year ice Sea ice of not more than one winter’s growth with a thickness of up to 2 m. 

fish As defined in the Fisheries Act, fish includes finfish, shellfish, crustaceans, marine 

mammals and the eggs, sperm, spat, larvae and juvenile stages of finfish, shellfish, 

crustaceans and marine mammals. 

fish assemblage The distribution and abundance of fish species and life cycle stages within a particular 

area of a waterbody. 

fish habitat The combination of spawning grounds and nursery, rearing, food supply and migration 

areas on which fish depend on directly or indirectly to carry out their life processes. 

fish stock The population or total mass of a fishery resource. Such stocks are usually identified by 

their location. They can be, but are not always, genetically discrete from other stocks. 

fitness A numerical measure of ability to survive and reproduce in a particular environment. 

fledge Bringing up a young bird until it can fly. 

floodplain A relatively flat plain along the bank of a river that is naturally subject to flooding. 

flushing rate The rate at which all the water in a water body is replaced by new water, determined by 

the rate of water inflow and outflow. 

fluvial Of or pertaining to a river or rivers. 

follow-up / follow-

up monitoring 

A program designed to verify the accuracy of the environmental assessment of a project, 

and determine the effectiveness of any measures taken to mitigate the adverse 

environmental effects of a project. 

food cache Food in a secure or hidden storage place. 

food chain A hierarchy of organisms in which each feeds on those below and is the source of food 

for those above. 

food web The system of interdependent food chains in a community. See food chain. 

footprint Area encompassing all physical project activities (e.g., dam, construction camp, reservoir 

preparation, access roads and associated quarries and borrow areas). 

forb  Any herbaceous plant other than grass. 

ford A shallow place where a river or stream may be crossed by wading or in a vehicle. 

fragmentation 

(habitat) 

The breaking up of blocks of natural landscape (e.g., forest) into smaller areas by cutting 

roads, building infrastructure, or otherwise modifying enough land to permanently 

separate it from a once contiguous area. 

frazil ice Slush consisting of small ice crystals formed in water too turbulent to freeze over.  

fry Young or newly hatched fish. 
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fugitive dust Particulate matter released through activities such as movement of materials, quarrying 

and concrete production. 

furbearer A furred animal, especially one whose fur is of value in the marketplace. 

g CO2e/kWh Grams of carbon dioxide equivalents per kilowatt hour. 

game bird A bird shot for sport or food; for example, a grouse. 

generalist Species that occupy a variety of different habitat types. 

generation Time from birth to when an organism is able to reproduce. 

genetic diversity The variation within species that allows populations to adapt to changes in climate and 

other local environmental conditions. 

geomorphology The study of the physical features of the surface of the earth and their relation to its 

underlying geological structures. 

GHG footprint A measure of the exclusive amount of greenhouse gas emissions accumulated over the 

full life-cycle of the project. 

glacial till deposit Unstratified deposits of sand, silt, clay and rock that were directly released from glacial 

ice. Also referred to as moraine deposits. 

glaciofluvial deposit Glacial deposits that were partly or wholly stratified by glacial meltwater. Glaciofluvial 

deposits are often have a high content of sand and/or gravel. 

glaciomarine Sediments and processes related to environments where marine water and glacial ice or 

meltwater were in contact. 

glaciomarine 

deposit 

Deposits of sediment in salt or brackish waters that are also influenced by the presence 

glacial ice. These deposits can be of variable texture; in the lower Churchill River valley, 

these deposits are mainly silt and clay. 

global warming 

potential (GWP) 

A measure of how much a given mass of greenhouse gas is estimated to contribute to 

global warming. 

graben A depression of the earth’s surface between faults. 

graminoid species  Grass-like plants. 

gravel  Coarse rock fragments that are generally between 2 mm and 7 cm in size. 

greenhouse gases 

(GHG) 

Greenhouse gases are those gaseous constituents of the atmosphere, both natural and 

anthropogenic, that cause the Earth’s atmosphere to retain heat. Water vapour, carbon 

dioxide, nitrous oxide, methane and ozone (O3) are the primary greenhouse gases in the 

Earth’s atmosphere. 

grubbing To clear the ground of roots and stumps. 

guild A group of species sharing similar life history strategies and therefore similar habitat 

requirements. For example, the Aquatic Environment Valued Environmental Component 

identifies four guilds: large piscivores, salmonids, large benthic feeders and prey species. 

habitat equivalent 

units (HEU) 

A quantity (m2 or ha) of a particular habitat type that offers equivalent use by a species 

(or life-cycle stage) to that of a standardized preferred habitat type. 

habitat quality A measure of the ability of a given habitat type in maintaining a particular species or life-

cycle stage. 

habitat utilization 

indices (HUI) 

An index that relates the overall use of a habitat type to a particular species. This index 

incorporates all life-cycle stages. 

HADD Harmful alteration, disruption or destruction of fish habitat, reducing its capacity to 

support one or more life processes of fish. 
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halocline The vertical salinity gradient in ocean or other saline water. 

hemimor A forest floor humus form, associated with well-drained sites dominated by poorly 

decomposed plant material, mainly broken down by fungi species. 

herbaceous A plant not woody or having a woody stem. 

herpetiles Amphibians and reptiles; in Labrador, species of amphibians include American toad, 

blue-spotted and northern two-lined salamanders, spring peeper and mink, wood and 

northern leopard frog. There are no known reptile species that occur in Labrador. 

home range The area traversed by an individual in its normal activities such as food gathering, 

mating and rearing of young. 

humus  The organic constituent of soil, usually formed by the decomposition of plants and 

leaves by soil bacteria. 

hydraulic residence 

time 

The ratio of the reservoir volume to the water outflow rate. A short residence time 

indicates a high flushing rate.  

Hydro Newfoundland and Labrador Hydro. 

hyper-eutrophic Highly eutrophic. 

hypolimnion The bottom-most layer of water. 

igneous rocks Rocks having solidified from lava or magma.  

impoundment Body of water formed through collection of water, as by a dam. 

incidental take The inadvertent mortality to migratory birds or their nests and eggs. 

indicator species A species of plant or animal found in a particular environment whose condition reflects 

conditions in that environment. 

Innu Traditional 

Knowledge 

The knowledge accumulated by the Innu through generations of living in close contact 

with nature. 

inorganic A compound not organic, usually of mineral origin; not derived from or found in living 

organisms. 

instream The wetted reaches within a stream. 

intraspecific 

competition 

Increased competition with individuals of the same species (i.e., within a species) in 

adjacent areas. For example, black bears identify and occupy territories, often making it 

difficult for other black bears to secure necessary resources. 

inundation The filling of a reservoir. 

invertebrate An animal lacking a vertebral column. 

Key Indicator (KI) A Valued Environmental Component might have a KI, which focuses the assessment to a 

finer level of the environment; in the case of the terrestrial environment, the finer level 

is often a species; if the socio-economic environment, it is often a component, such as 

employment. 

keystone species Any species exerting a major influence upon an ecosystem, especially on upon whose 

activities the survival of the other species depend. 

Labrador trough The geological sequence extending through western Labrador, which trends north-

northwest to south-southeast. 

lactation period The period of milk secretion normally following birth. 

lacustrine Pertaining to or living in lakes and ponds. 
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laydown area An area that has been cleared for the temporary storage of equipment and supplies. 

Laydown areas are usually covered with rock and/or gravel to ensure accessibility and 

safe maneuverability for transport and offloading of vehicles. 

lichen Any plant organism of the group Lichenes, composed of a fungus and an alga in 

symbiotic association, usually of green grey, or yellow tint and growing on and colouring 

rocks, tree trunks, roofs, or walls for example.  

life expectancy (of 

gas) 

The period that a gas remains in the atmosphere. 

life-cycle stages 

(LCS) 

For fish, LCS refers to spawning, young-of-the-year, juvenile and adult. 

limnological 

characteristics  

Characteristics of the physical phenomena of lakes and other fresh water. 

literature-based 

utilization indices 

(LUI) 

An index that relates the use of a habitat type to literature-documented preferences of 

habitat by life-cycle stage. 

lithophils Fish whose spawning is associated with rock and gravel substrates. 

littoral The shallow, near shore region of a water body where adequate light can penetrate to 

the bottom to allow for the growth of rooted aquatic plants. 

loam A soil texture class representing soil with approximately 30 to 50 percent sand, 10 to 25 

percent clay and the rest silt. 

local ecological 

knowledge 

The knowledge built by a group of people living in a region through generations of living 

in close contact with nature. 

lower Churchill 

River 

The section of the Churchill River between the existing Churchill Falls Power Station and 

its mouth at Lake Melville. 

lower Churchill 

River drainage basin 

The area of land that drains into the lower Churchill River. 

lower Churchill 

River watershed 

The perimeter or boundary that separates the catchment area for the lower Churchill 

River from adjacent catchment areas. 

macroinvertebrates Aquatic invertebrates, including insects, large enough to be discerned by the naked eye. 

macrophyte Any plant, especially an aquatic plant, large enough to be discerned by the naked eye. 

mean annual flow 

(MAF) 

The mean annual flow of a river. 

measurable 

parameter 

A definable aspect of a Valued Environmental Component or Key Indicator that can be 

compared against a baseline value or condition. 

merchantable  Products suitable for marketing under economic conditions. 

mesic A habitat containing a moderate amount of moisture.  

mesohabitat A discrete area of stream defined by the channel geometry with similar physical 

characteristics (e.g., slope, width, depth and substrate). Such channel geomorphic units 

(Hawkins et al. 1993) are commonly named pool, run, riffle, rapid, falls, steady. 

metamorphic rocks A rock that has undergone transformation by natural agencies such as heat and 

pressure. 

methylation  A chemical process that converts less toxic inorganic mercury to a more toxic form (i.e., 

methylmercury). 
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methylmercury A chemical compound formed from inorganic mercury by anaerobic organisms in 

aquatic systems. It is biomagnified in aquatic food chains.  

microclimate The climate of a small local area or enclosed space, especially as differing from the 

surroundings. 

microhabitat A habitat which is of small or limited extent and which differs in character from some 

surrounding more extensive habitat.  

migratory  An animal, especially a bird or fish that changes its area of habitation with the seasons. 

mineral soil A soil type consisting and having properties determined by mineral matter (sand, silt and 

clay). It contains less than 17 percent organic carbon. 

minimum convex 

polygon 

A method for estimating species range, particularly in circumstances in which presence-

only data are the only kind of spatially explicit data available.  

mitigation  An activity that reduces or controls adverse environmental effects of a project.  

mixedwood A forest comprised of more than one tree species or type (e.g., mixed deciduous-

coniferous forest). 

molluscs Any invertebrate of the phylum Mollusca, with a soft body and usually a hard shell, 

including limpets, snails, cuttlefish, oysters and mussels. 

mor Humus formed under acid conditions, dominated by fungi and has little to no soil animal 

mixing. The decomposing layer is densely matted and is characteristic of sites with slow 

decomposition of litter. 

morphometry The measurement of the form of organisms or of their parts. 

mustelid A mammal of the family Mustelidae, including weasel, otter, badger, skunk and marten. 

nest activity The percent of active nests compared to the number of available nests. 

nest success The percent of successful nests compared to the number available at the start of the 

breeding season. 

nestling A bird that is too young to leave its nest. 

niche See ecological niche. 

niche-breadth 

hypothesis 

The prediction that species with a broad array of habitat and food types should be less 

adversely affected by habitat fragmentation. 

nitrous oxide (N2O) A colourless toxic gas, involved in physiological processes in minute quantities, and 

forming nitrogen dioxide in the air. It is a greenhouse gas resulting from the combustion 

of fuels and the manufacture of nitrogen fertilizers. 

non-migratory 

species 

An animal, especially a bird, mammal or fish that is resident to a specific area or 

geographic region throughout the year. 

oligotrophic A lake that is relatively poor in nutrients. 

opportunist See opportunistic species. 

opportunistic 

species 

A species able to spread quickly in a previously unexploited habitat.  

optimization The procedure or procedures used to make a system or design as effective or functional 

as possible, especially the mathematical techniques involved. 

organic A carbon-based substance derived from animal or plant matter. 

organochlorine Any of a large group of pesticides and other synthetic organic compounds with 

chlorinated aromatic molecules.  
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ouananiche A landlocked variety of Atlantic salmon, found in Newfoundland and Labrador, Quebec, 

and Ontario. 

outcrop The emergence of a stratum, vein, or rock, at the surface.  

overburden Soil, humus, vegetation, which can be found overlying bedrock in a given area. 

ox-bow A loop formed by a horseshoe bend in a river and usually caused by erosion and 

deposition of sediments.  

ox-bow lake A lake formed when the river cuts across the narrow end of the loop. 

ozone A colourless unstable toxic gas with a pungent odour and powerful oxidizing properties, 

formed from normal oxygen by electrical discharges or ultraviolet light. 

pagophylic  Ice-breeding species. 

parr A young salmon between the stages of fry and smolt, distinguished by dark rounded 

patches evenly spaced along its sides. 

passerines Any perching bird of the order Passeriforms, including sparrows and most land birds. 

peat Vegetable matter partly decomposed in wet acid conditions to form a brown deposit like 

soil, used for fuel and in gardening. 

pelagic Marine life belonging to the upper layers of the open sea. 

penstocks A channel for conveying water to a turbine or water wheel. 

periphyton A complex mixture of algae, cyanobacteria, heterotrophic microbes and detritus that is 

attached to submerged surfaces in most aquatic ecosystems. 

photic  Designating parts of the oceans penetrated by sufficient sunlight for the growth of 

plants. 

physicochemical Of or relating to physics and chemistry or to physical chemistry. 

phytoplankton Plankton consisting of microscopic plants. 

plankton The chiefly microscopic organisms drifting or floating in the sea or fresh water. 

Precautionary 

Principle 

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. 

precocial Young that can feed themselves as soon as they are hatched or born.  

precocious Young that are capable of following their parents and foraging soon after birth or 

hatching. 

primary habitat The habitat that provides the main requirements of a species. 

primary production The production of organic compounds from atmospheric or aquatic carbon dioxide, 

principally through the process of photosynthesis. 

productive capacity The maximum natural capacity of habitats to produce healthy fish or to support or 

produce aquatic organisms upon which fish depend. 

profundal zone / 

habitat 

A deep zone of a body of water, such as an ocean or a lake, below the range of effective 

light penetration. 

Project (the) Lower Churchill Hydroelectric Generation Project. 

radiative forcing 

potential  

The potential of the atmosphere to be warmed by the earth’s absorption of infrared 

radiation and trapping of long wave radiation. 

radio telemetry See telemetery. 
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reconnaissance 

survey 

An initial examination or survey of a region or study area on which additional studies are 

based. 

regression (model) A measure of the relation between the mean value of one variable (e.g., output) and 

corresponding values other variables (e.g., time and cost). 

reproductive 

success 

The success of an individual or pair in producing young (e.g., the number of Osprey 

young produced per successful nest). 

resident species A species that remains in a specific geographic area year-round. 

residual 

environmental 

effect  

An environmental effect caused by a project that remains after mitigation measures 

have been applied. 

riparian zone The interface between land and a stream. 

salmonid Of or relating to the family Salmonidae, which includes salmon and trouts. 

sand Mineral soil particles between 0.05 and 2.0 mm in diameter. 

sandy loam A soil texture class representing soil with approximately 50 to 75 percent sand, 0 to 20 

percent clay and the rest silt. 

screening level 

assessment 

A systematic approach to documenting the environmental effects of a proposed project 

and determining the need mitigate the adverse effects. 

secondary habitat Habitat that provides some, but not all of the necessary requirements for a species. 

sediment Matter that settles to the bottom of a waterbody; sediment input into a water body 

comes from natural sources (such as erosion of soils or rock), or as a result of 

anthropogenic activities (such as forestry, agriculture or construction activities). It is 

eventually deposited as a layer of solid particles on the bottom of a body of water.  

sediment plume Suspended sediment that enters water bodies through rainwater runoff, detectable 

from a point source emission. 

seepage slopes Moderate to minimal slopes where soils are generally saturated. Soils are usually acidic, 

loamy sands with low nutrient availability. Plant communities resemble bog 

communities, but occur on slopes rather than on flat land. 

seismograph An instrument that records the force and direction of earthquakes. 

selection harvesting A forestry system in which periodic harvests are made of commercial species down to a 

minimum diameter limit. 

semi-aquatic 

wildlife species 

Terrestrial wildlife species that make use of both terrestrial and aquatic habitats; 

examples include mink and otter. 

sequester To capture or store carbon emissions; see carbon storage. 

sere A natural succession of plant (or animal) communities, especially a full series from 

uncolonized habitat to the appropriate climax vegetation. See succession. 

shock pressure The physical pressure that is felt by an organism due to explosion and vibration. 

shrub A woody plant smaller than a tree and having a short stem with branches near the 

ground; usually less than 5 to 6 m tall 

sieve A device consisting of a meshed or perforated surface enclosed in a frame, used to 

separate coarse particles from finer ones or from a liquid. 

significance rating A measure of the significance of an environmental effect. 
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silt Fine sand, clay, or other soil carried by moving or running water and deposited as 

sediment on the bottom or on the shore of a lake or stream; between 0.05 and 0.002 

mm in diameter. 

silt loam A soil texture class representing soil with approximately 10 to 40 percent sand, 0 to 25 

percent clay and the rest silt. 

silviculture The branch of forestry concerned with the growing and cultivation of trees. 

sinus venosus  The large cavity in the heart of a fish. 

site preparation The removal of vegetation associated with the nearshore areas of both Muskrat Falls 

and Gull Island reservoirs and for project infrastructure. 

skidder A type of powerful four-wheel tractor used to haul logs from a cutting area. 

slope failure The downward movement of a large amount of material such as soils, rocks, or snow. 

Slope failures can occur suddenly in one easily recognizable event, or slowly over a 

period of years. They can be triggered by weather, geologic events, human modification 

of the landscape, or a combination of the above. 

small game Small animals hunted for sport or subsistence. 

socio-economic 

effect 

Effects of a project on economic activity or social life. 

solar radiation Energy from the sun including ultraviolet radiation, visible radiation and infrared 

radiation. 

songbirds Refer to species of avifaunt that use calls to establish and maintain territories.  

spawning A fish, frog, mollusc, or crustacean producing or fertilizing eggs. 

species A group of living organisms consisting of related individuals capable of exchanging genes 

or interbreeding, classified as a taxonomic rank below a genus and denoted by a Latin 

binomial. 

species at risk An extirpated, endangered or threatened species or a species of special concern, as 

defined by the Species at Risk Act. 

species richness The number of species found in an area of a particular group (e.g., birds, mammals, 

plants). 

spillway A passage for surplus water from a dam. 

spring freshet A release of large volumes of water during spring thaw; results from the melting of snow 

and ice in the northern latitudes. 

staging The tendency for migrating birds, in particular waterfowl, to congregate in areas where 

food or other resources such as resting habitat are abundant during migration. 

stakeholder A person or group with an interest in the Project. 

standard length The length of a fish measured from the tip of the snout to the posterior end of the last 

vertebra or to the posterior end of the midlateral portion of the hypural plate (i.e., 

excluding the length of the caudal fin). 

standing stock level The current level of fish stocks. 

stocks See fish stocks. 

submergent A plant or vegetation that is completely beneath the surface of water; most submergent 

plants are firmly rooted in the soil. 

subnivean A zone in or under the snow. 
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sub-species A morphologically distinct subdivision of a species, especially one geographically or 

ecologically isolated from other such subdivisions. 

substrate The surface or material on which any particular organism grows. 

successful nest A nest which one or more young are observed immediately before expected fledging 

date. 

succession The process by which a plant or animal community successively gives way to another 

until a stable climax community is reached. See sere. 

surficial Unconsolidated residual, alluvial or glacial deposits lying on the bedrock. 

sustainable 

development 

Development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs. 

swim bladder A gas-filled sac in fish used to maintain buoyancy. 

taiga Swampy coniferous forests of the subarctic, usually lying between Arctic tundra to the 

north and aspen parkland or steppe to the south; the boreal forest. 

tailrace The downstream part of a dam where the impounded water re-enters the river.  

tailwater The water of a tailrace. 

telemetery A method of surveying fish and wildlife that involves the use of radio transmitters and 

tags. Transmitters are attached to an individual, via a collar for example (or surgical 

methods). The transmitter emits a signal that is received by a receiver. 

terrace A horizontal shelf of bench on a slope leading to a river or sea. 

terrestrial habitat An ecological or environmental area on land that is inhabited by a particular animal or 

plant species. 

territorial 

drumming 

A rapid, repetitive series of sounds produced by an individual bird to establish territory 

or attract a mate. 

tertiary habitat Habitat that provides few of the necessary requirements for a species. 

thermal 

stratification 

A temperature layering effect that occurs in water. 

thermocline A temperature gradient, especially an abrupt one in a body of water. 

thermodynamics The science of the relations between head and other (mechanical, electrical, etc.) forms 

of energy. 

till See glacial till. 

top predator An animal or species at the top of the food chain. 

torpid / torpor A state of decreased physiological activity in an animal, usually characterized by a 

reduced body temperature, metabolism, heart rate and respiration. This differs from 

hibernation in that during the active part of their day, these animals can maintain 

normal body temperature and activity levels, but their body temperature drops during a 

portion of the day (usually night) to conserve energy. 

total length The length of a fish measured from the tip of the snout to the posterior end of the tail 

(i.e., including the length of the caudal fin). 

toxicity The inherent potential or capacity of a material or substance to cause adverse effects 

(lethal or sublethal) in a living organism. Toxic effects are a result of concentration and 

exposure time, and are modified by variables including temperature, chemical form and 

availability. 
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traditional 

knowledge 

Knowledge built by a group of people living in a region through generations of living in 

close contact with nature. 

transect A survey line whereby the observer records observations along a particular bearing or 

pre-determined route. 

transmission line A device designed for the transmission of electric power. Transmission lines are either 

overhead, where conductors are suspended from structures, or are composed of buried 

or submarine cables. 

treeline In the northern hemisphere, the latitudinal limit, north of which no trees grow. 

tributary A stream or river flowing into a large river or lake.  

trophic level The classification of organisms in a community or ecosystem according to feeding 

relationships. The first trophic level includes green plants, the second include herbivores 

and the third contains first order carnivores. 

trophic upsurge A temporary increase in productivity. 

troposphere The lowest region of the atmosphere, extending to a height of between 8 and 18 km and 

marked by convection and a general decrease of temperature with height.  

turbidity A measure of the degree to which the water loses its transparency due to the presence 

of suspended particulates. 

understorey A layer of vegetation beneath the main canopy of a forest. 

Valued 

Environmental 

Components (VECs) 

Biophysical and socio-economic components that are valued by society and can be 

indicators of environmental change. 

volcanic rocks Rocks formed from volcanic magma, solidified near or on the surface of the Earth. 

waterbody Refers to  accumulations of standing water such as lakes or rivers. 

waterline The line along which the surface the surface of water touches the side of a floating 

body; water level. 

watershed The area drained by a single lake or river and its tributaries; a drainage basin or 

catchment area. 

wetland A marsh, swamp, bog, or other stretch of land that is frequently saturated with water. 

whelping To give birth. 

wind throw Trees that have been uprooted by wind. 

woodland An area sparsely covered by trees due to limiting site conditions. It can be differentiated 

from a forest, which has a largely closed canopy. 

woodland caribou Non-migratory caribou of conservation concern that includes the Red Wine, the Joir 

River, the Mealy Mountains and the Lac Joseph caribou herds of Labrador. 

zooplankton The animal component of plankton, consisting of small animals and the immature stages 

of larger animals. 
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LIST OF ABBREVIATIONS 

ADCP ......................................................................................................................................... acoustic Doppler current profiles 

AP .............................................................................................................................................................................. air pollutants 

asl .......................................................................................................................................................................... above sea level 

BDJV ....................................................................................................................................................... Black Duck Joint Venture 

CBI ......................................................................................................................................................... Canadian Boreal Initiative 

CCME.............................................................................................................. Canadian Council of Ministers of the Environment 

CDA ..................................................................................................................................................... Canadian Dam Association 

CEA Agency ............................................................................................................ Canadian Environmental Assessment Agency 

CEAA .............................................................................................................................Canadian Environmental Assessment Act 

CEPA ................................................................................................................................ Canadian Environmental Protection Act 

CF(L)Co ............................................. Churchill Falls (Labrador) Corporation (now referred to as Nalcor Energy - Churchill Falls) 

CFS .......................................................................................................................................................... Canadian Forest Service 

CH4 .................................................................................................................................................................................. methane 

CITES ................................................................................................. Convention on International Trade of Endangered Species 

CO ...................................................................................................................................................................... carbon monoxide 

CO2 ......................................................................................................................................................................... carbon dioxide 

CO2e ..................................................................................................................................................... carbon dioxide equivalent 

COSEWIC ......................................................................................... Committee on the Status of Endangered Wildlife in Canada 

CTD ........................................................................................................................................... conductivity, temperature, depth 

CWS ....................................................................................................................................................... Canadian Wildlife Service 

dBA ............................................................................................................................................................... average decibel level 

DFO .................................................................... Fisheries and Oceans Canada (formerly Department of Fisheries and Oceans) 

DND ........................................................................................................................................... Department of National Defence 

EIS ............................................................................................................................................. environmental impact statement 

ELC ....................................................................................................................................................ecological land classification 

EMS ...................................................................................................................................... environmental management system 

EOSD ................................................................................. Earth Observation for Sustainable Development of Forests Initiative 

EPP ................................................................................................................................................environmental protection plan 

ERA ....................................................................................................................................................... ecological risk assessment 

FMD ................................................................................................................................................... forest management district 

FNA ............................................................................................................................................................. flora of north america 

FPF .................................................................................................................................................................. fish passage facility 

GHG ....................................................................................................................................................................... greenhouse gas 

GIS ................................................................................................................................................ geographic information system 

GPS ........................................................................................................................................................ global positioning system 

GR ............................................................................................................................................................................. George River 

Gt ................................................................................................................................................................................... gigatonne 

GWh ........................................................................................................................................................................ gigawatt-hour 

GWh/year ............................................................................................................................................... gigawatt-hours per year 

GWP ....................................................................................................................................................... global warming potential 

HADD ..................................................................................................................... harmful alteration, disruption or destruction 

HEU ........................................................................................................................................................... habitat equivalent unit 

HQ ........................................................................................................................................................................ hazard quotient 

HUI ........................................................................................................................................................ habitat utilization indices 

Hydro ....................................................................................... Newfoundland and Labrador Hydro – a Nalcor Energy company 

IBP .............................................................................................................................................. International Biological Program 
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IEMR .......................................................................................................... Institute for Environmental Monitoring and Research 

IPCC .................................................................................................................................. International Panel on Climate Change 

ITKC ................................................................................................................................. Innu Traditional Knowledge Committee 

IUCN ............................................................................................................. International Union for the Conservation of Nature 

KI ............................................................................................................................................................................... Key Indicator 

LCDC ........................................................................................................................... Lower Churchill Development Corporation 

LCP ................................................................................................................................................................... least-cost pathway 

LCS ......................................................................................................................................................................... life-cycle stage 

LRTAP ................................................................................................................................. long-range transport of air pollutants 

LULUCF ............................................................................................................................. land use, land-use change and forestry 

MAF ................................................................................................................................................................... mean annual flow 

MBCA ...........................................................................................................................................Migratory Birds Convention Act 

MCP...................................................................................................................................................... minimum convex polygon 

MMA ..................................................................................................................................................... moose management area 

N2O ............................................................................................................................................................................ nitrous oxide 

NAAQO ........................................................................................................................... National Ambient Air Quality Objectives 

NHL ........................................................................................................................................... Northwest Hydraulic Consultants 

NLDEC .................................................................. Newfoundland and Labrador Department of Environment and Conservation 

NLDGS .................................................................................. Newfoundland and Labrador Department of Government Services 

NLDNR ....................................................................................... Newfoundland and Labrador Department of Natural Resources 

NLESA ........................................................................................................ Newfoundland and Labrador Endangered Species Act 

NOX ........................................................................................................................................................................ nitrogen oxides 

NPRI .................................................................................................................................... National Pollutant Release Inventory 

NTS .................................................................................................................................................. National Topographic System 

OMOE........................................................................................................................................ Ontario Ministry of Environment 

PAN ....................................................................................................................................................... Protected Areas Network 

PM .................................................................................................................................................................... particulate matter 

PMF ....................................................................................................................................................... probable maximum flood 

RSF ..................................................................................................................................................... resource selection function 

RWM ............................................................................................................................................................ Red Wine Mountains 

SARA ................................................................................................................................................................. Species at Risk Act 

SDJV .......................................................................................................................................................... Sea Duck Joint Venture 

SO2 ........................................................................................................................................................................ sulphur dioxide 

TDR ............................................................................................................................................................... technical data report 

TLH .......................................................................................................................................................... Trans Labrador Highway 

TP ....................................................................................................................................................................... total phosphorus 

TSS.............................................................................................................................................................. total suspended solids 

UNESCO .................................................................................. United Nations Educational, Scientific and Cultural Organization 

VBNC ........................................................................................................................................ Voisey’s Bay Nickel Company Ltd. 

VEC .......................................................................................................................................... valued environmental component 

VOC ..................................................................................................................................................... volatile organic compound 

WCS ................................................................................................................................................. Wildlife Conservation Society 

YOY .................................................................................................................................................................... young-of-the-year 

ZOI ...................................................................................................................................................................... zone of influence 
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Table IIA-A-1 Summary of Environmental Effects of the Project on Air Quality 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Site Preparation and Construction of 
Site Buildings 

Dust suppressants used where and when needed. Dust 
control measures implemented during windy 
conditions. 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
when the standard will not be frequently exceeded 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Excavation and Installation of 
Generation Components 

Dust suppressants used where and when needed. Dust 
control measures implemented during windy 
conditions. 

Nature Adverse  

Magnitude Moderate:  Increase or decrease with regard to baseline but near regulatory limits and 
objectives 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-1 Summary of Environmental Effects of the Project on Air Quality (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Concrete Production Dust suppressants used where and when needed. Dust 
control measures implemented during windy 
conditions. 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Transmission Line Construction Dust suppressants used where and when needed. Dust 
control measures implemented during windy conditions. 

Type of Effect Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Vehicular Traffic Onsite Emissions of dust, combustion gases and GHG 
controlled by posted speed limits. Anti-idling policy will 
be implemented regarding vehicle operation. 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-1 Summary of Environmental Effects of the Project on Air Quality (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Quarrying and Borrowing Dust suppressants used where and when needed. Dust 
control measures implemented during windy conditions. 

Nature Adverse  

Magnitude Moderate:  Increase or decrease with regard to baseline but near regulatory limits and 
objectives 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Air Quality Transportation and Road 
Maintenance 

Emissions of dust, combustion gases and GHG 
controlled by posted speed limits. Anti-idling policy will 
be implemented regarding vehicle operation. 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions 

Geographic Extent Local: Project Footprint and adjacent 5 km 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-2 Assessment of Cumulative Environmental Effects on Air Quality 

Project Phase – Construction 

Environmental Effects Contributing Projects Proposed Effects Management 

 

Change in Air Quality NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Short term: One hour, 24 hour values over a period of 0 to 6 months / Occasional occurrence: 
When the standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effects Contributing Projects Proposed Effects Management 

 

Change in Air Quality Commercial Forestry Provincial regulations 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Frequent Occurrence: When the standards will be exceeded more than one hour a week (1 
hour standard) or one day per month (24 hour standard) / Occasional occurrence: When the 
standards will not be frequently exceeded  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effects Contributing Projects Proposed Effects Management 

 

Change in Air Quality Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Frequent Occurrence: When the standards will be exceeded more than one hour a week (1 
hour standard) or one day per month (24 hour standard) / Occasional occurrence: When the 
standards will not be frequently exceeded   

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-2 Assessment of Cumulative Environmental Effects on Air Quality (cont.) 

Project Phase – Construction (cont.) 

Environmental Effects Contributing Projects Proposed Effects Management 

 

Change in Air Quality TLH Upgrades Provincial regulations, Project EA 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Frequent Occurrence: When the standards will be exceeded more than one hour a week (1 
hour standard) or one day per month (24 hour standard) / Occasional occurrence: When the 
standards will not be frequently exceeded   

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effects Contributing Projects Proposed Effects Management 

 

Change in Air Quality Additional Transmission Provincial regulations, Project EA 

Nature Adverse  

Magnitude Low: Within normal variability of baseline conditions, but is well below regulatory limits and 
objectives 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Frequent Occurrence: When the standards will be exceeded more than one hour a week (1 
hour standard) or one day per month (24 hour standard) / Occasional occurrence: When the 
standards will not be frequently exceeded   

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-3 Summary of Environmental Effects of the Project on Fish and Fish Habitat 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat 
Quantity and Quality 

Excavation for and Installation of 
Generation Components 

Environmental monitors will oversee EPP. Construction 
and reservoirs where possible. Control of siltation, 
erosion and runoff will be in accordance with standard 
practices and guidelines from Federal and Provincial 
Governments. Fisheries Act 35(2)  Authorization and 
Compensation 

Nature Adverse  

Magnitude Low: < 5 percent change within the Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint 

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs once 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present  

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat 
Quantity and Quality 

Impounding Follow EPP and Best Practices 

Nature Positive 

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint 

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs once 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present  

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-3 Summary of Environmental Effects of the Project on Fish and Fish Habitat (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Distribution 
and Abundance 

Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, Fisheries Act 35(2) 
Authorization and Compensation 

Nature Adverse  

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint 

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present  

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 
 

Change in Distribution 
and Abundance 

Impounding Follow EPP and Best Practices 

Nature Positive 

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond 

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present  

Level and Degree of 
Certainty of 
Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 
 

Change in Habitat 
Quantity and Quality 

Water Management and Operating 
Regime 

Fluctuations will be similar or less than, existing 
conditions 

Nature Adverse  

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint 

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-3 Summary of Environmental Effects of the Project on Fish and Fish Habitat (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat 
Quantity and Quality 

Operation of Generation Facilities Environmental monitors will oversee EPP. Control of 
siltation, erosion and runoff will be in accordance with 
standard practices and guidelines from Federal and 
Provincial Governments. Federal and Provincial 
Governments. Fisheries Act 35(2)  Authorization and 
Compensation 

Nature Adverse  

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint  

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Distribution 
and Abundance 

Water Management and Operating 
Regime 

Fisheries Act 35(2) Authorization and Compensation 

Nature Adverse  

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond  

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-3 Summary of Environmental Effects of the Project on Fish and Fish Habitat (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Distribution 
and Abundance 

Operation of Generation Facilities Fisheries Act 35(2) Authorization and Compensation 

Nature Adverse and Positive 

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond  

Duration / Frequency Permanent: Considered to persist in perpetuity / Continuous 

Reversibility Reversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Health Water Management and Operating 
Regime 

Fisheries Act 35(2) Authorization and Compensation 

Nature Adverse  

Magnitude High: >25 percent change within the  Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint  

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present  

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIA-A-4 Assessment of Cumulative Environmental Effects Assessment for Fish and Fish Habitat 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat 
Quantity and Quality 

TLH Upgrades Fisheries Act 35(2) Authorization and Compensation 

Nature Adverse  

Magnitude High: >25 percent change within the Assessment Area  

Geographic Extent Site specific: Confined to the Project Footprint  

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs once 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Fish 
Distribution and 
Abundance 

Cultural and Recreational Land Use Limiting access to reservoirs, Angling Regulations  

Nature Adverse  

Magnitude Low:  <5 percent change within the Assessment Area  

Geographic Extent Local: Confined to the lower Churchill River valley  

Duration / Frequency Permanent: Considered to persist in perpetuity / Occurs sporadically at irregular intervals 

Reversibility Irreversible 

Ecological Context Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 
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