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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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5.0 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT 

5.1 Introduction 

The purpose of this chapter is to present the predicted effects of the Project on the Terrestrial Environment. 

Within the Terrestrial Environment VEC, several terrestrial KI species/populations that are of interest for this 

environmental assessment were identified by the study team and the public. 

The biodiversity of the lower Churchill River watershed is a reflection of plant and animal species present 

(species richness), including rare and keystone species. Loss of habitat, fragmentation of the landscape, or a 

reduction in the number of species in a defined geographic region can affect biodiversity, ecological function 

and the sustainability of the ecosystem. Therefore, the evaluation of species richness is important for assessing 

the environmental effects of the Project. 

An ELC prepared in support of the EIS (Minaskuat Inc. 2008a, 2008b), presents the habitat mosaic of the lower 

Churchill River valley. The ELC makes it possible to quantify the effects of the Project on the surrounding 

environment in terms of actual and potential habitat.  

Many aspects of the Project will interact with the Terrestrial Environment and have the potential to result in 

measurable environmental effects. As described in Volume IA, Chapter 4, the Project involves physical 

alterations to the landscape such as inundation (reservoir impoundment), site clearing and vegetation removal 

(for roads, pits and quarries, construction infrastructure, generation plants). These alterations will affect 

terrestrial habitat quantity and in some cases, quality. Other interactions such as construction noise and vehicle 

traffic, and phenomena such as mercury uptake, have the potential to change species distribution (habitat use), 

health and mortality rates. 

The concerns introduced above will be addressed in this chapter for a large selection of KIs. Note that accidents 

and malfunctions are considered separately in Chapter 6.  

5.2 Selection of Key Indicators 

To focus the environmental assessment of the Terrestrial Environment, KI species or species groups were 

selected based on the following criteria: 

• sensitivity to Project interactions; 

• indicative of effects on a larger component of the environment; 

• importance to stakeholders; and 

• population status and vulnerability. 

The KIs were selected based on careful consideration of results from field studies, professional judgement and 

experience of the study team, traditional knowledge provided by the Innu, stakeholder consultation and 

requirements of the EIS Guidelines. The selected KIs, along with the rationale for their selection, are listed in 

Table 5-1. 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 5-2 VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT 

 

Table 5-1 Key Indicators and Selection Rationale 

Key Indicator Rationale for Selection 

GR Herd This large barren-ground Herd winters periodically within the lower Churchill River watershed, and is an 
important food source for the Innu and other residents of Labrador 

Moose This ungulate is abundant locally in several areas of the lower Churchill River watershed and uses different 
seasonal habitats. Moose is a food source for residents, and important prey for wolf and occasionally Black Bear 

Black Bear This predator uses several habitat types reflecting a generalist ecological niche in the lower Churchill River 
valley. This species is hunted and is the object of important spiritual meaning for the Innu of Labrador 

Furbearers -Beaver Beaver occupies water bodies among deciduous vegetation throughout the lower Churchill River watershed. 
Beaver is an important species for trapping and as a food source for the Innu. This species is similar in habitat 
use to muskrat and, to a lesser degree, otter 

Furbearers -
Marten 

As a first order carnivore, Marten may be indicative of environmental effects at lower trophic levels. Marten is 
the most important economic furbearer in Labrador. This species is representative of other mustelids (e.g., 
mink, ermine) and similar to other carnivorous predators (e.g., red fox) 

Porcupine Porcupine is a source of food for the Innu and others, often pursued during traditional and recreational land use 
activities. The species is now common throughout the area 

Waterfowl -
Canada Goose  

This early-breeding waterfowl species occurs in large numbers throughout Labrador; is of cultural significance to 
the Innu, and a source of food for residents. Several other waterfowl are considered early-breeding (e.g., 
American black duck, northern pintail, green-winged teal) 

Waterfowl - Surf 
Scoter 

Surf Scoter is representative of late-breeding waterfowl and is of international importance due to general 
decline. Its use of the Assessment Area is concentrated in the spring as a staging area. Other late-breeding 
waterfowl include ring-necked duck, common goldeneye and red-breasted merganser 

Upland Birds - 
Ruffed Grouse 

This upland game bird prefers deciduous forest cover, which is relatively uncommon within the Churchill River 
valley. The Ruffed Grouse may be sensitive to habitat alterations. Local residents also hunt Ruffed Grouse. Other 
similar species include willow ptarmigan and spruce grouse 

Raptors - 

Osprey 

This raptor occupies a niche at the top of the food chain and may reflect the status of lower trophic levels. Other 
tree-nesting raptors in this watershed include Bald Eagle and red-tailed hawk 

Forest Songbirds - 
Wetland Sparrows 

Wetland Sparrows are closely associated with riparian marsh habitat. They generally exhibit close associations 
with locally uncommon wetland and riparian habitats. This group includes four species: Swamp Sparrow, Song 
Sparrow, Lincoln’s Sparrow and Savannah Sparrow 

Species of Concern All federal and/or provincial Species of Concern that may occur in central Labrador have been considered; 
however, the assessment focuses on populations known to occur in the area: the RWM Herd, Harlequin Duck, 
Common Nighthawk, Olive-sided Flycatcher, Gray-cheeked Thrush and Rusty Blackbird. Note that RWM Caribou 
Herd and Harlequin Duck are each assessed as separate KIs 

5.2.1 George River Caribou Herd 

The GR Herd occurs in the Assessment Area during winter and is an important food and revenue source for the 

Innu and other Labrador residents (Théberge 2003; Bergerud et al. 2008). Innu pay particular attention to this 

Herd and share information regarding its movements for the purposes of hunting: 

After following these tracks for a considerable distance, they gave up the chase and returned to their 
camp where Shimiu Pastitshi told them that had they continued in the direction they were going, 
following the caribou tracks, they would have encountered an ushakatiku (place where there are always 
caribou). At this point P1 called the camp at Mitshishu-utshishtun on the bush radio to talk with 
Mushuau-Napess. He told Mushuau-Napess what Shimiu Pastitshi had said, that there was an 
ushakatiku near his camp, whereupon Mushuau-napess went there and killed some caribou. “It happens 
all the time. Innu will tell other Innu, who are unfamiliar with an area, where ushakatiku is, so that they 
can look for caribou there” (P1.8.12.06). 

 (pp. 13-14) 
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The GR Herd will be assessed because the Project overlaps a portion of its wintering habitat, and this Herd has 

socio-economic and cultural importance for the residents of surrounding communities. The Project may affect 

Caribou through changes in habitat availability, alteration of movement patterns, and increased mortality. 

Changes in availability of primary habitat (e.g., coniferous forest) will occur through vegetation clearing, 

reservoir inundation or sensory disturbance, leading to habitat loss. Recently, individuals from the GR Herd have 

crossed the existing transmission line and lower Churchill River during winter. Increased poaching/hunting and 

vehicle collisions could increase mortality rates for this Herd. Changes in ice dynamics and flooding on the 

Churchill River might alter movement patterns and could affect predator-prey dynamics. Wolf is the most 

important predator; its hunting strategy is described by the Innu:  

“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) 

5.2.2 Species of Concern - Red Wine Mountains Caribou Herd 

The Labrador Woodland Caribou Recovery Team refers to the RWM Herd as being part of the boreal Woodland 

Caribou population, associated with black spruce forests throughout central Labrador. Given the status of this KI 

and that a recovery team is in place, there are environmental objectives to increase the number of individuals in 

the RWM Herd. Because of its sedentary nature and year-round occupation of the lower Churchill River 

watershed and adjacent area, the RWM Herd will interact with the Project year-round. Boreal populations of 

Woodland Caribou are Threatened under Schedule 1 of the SARA (2008). This Act prohibits the killing, harming, 

harassing, capturing or taking of such species and prohibits the destruction of their critical habitats or 

residences. The RWM Herd is also listed as Threatened by NLESA. The Project may affect areas of habitat and 

could potentially alter movement patterns. Both of these aspects will form the basis of the assessment for this 

KI. The Herd is present in the watershed year-round and it has socio-economic and cultural importance. Innu 

identify good hunting areas according to the likelihood of Caribou being present and important habitat features: 
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Ushakatiku – ‘where there is always caribou’. ITKC members said that the best places for ushakatiku 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” (P1.26.1.07). Although ITKC 
members or their relatives had killed caribou very 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). 

 (p. 46) 

5.2.3 Moose 

Moose is a relatively new species to Labrador (since the 1950s) that has spread across the region, including the 

lower Churchill River valley. In summer, Moose favours wetlands and adjacent forests; during winter, it relies on 

habitat that provides relief from snow depths while maintaining access to available browse, most notably 

mature forests with high canopy cover and a rich understory. Sections of the lower Churchill River valley provide 

wintering habitat for this species (Trimper et al. 1996; Jacques Whitford 1997a). Moose is also a food source for 

area residents and important prey for wolf and occasionally Black Bear. The Project will interact with Moose 

mainly in terms of the species’ wintering habitat.  

5.2.4 Black Bear 

Black Bear is common in Labrador and important to Innu culture. This omnivorous species occupies a variety of 

habitats, ranging from large tracts of forest with berries and seeds, lowlands and wetlands, streams, open 

patches and hillside areas. Within Labrador, the greatest densities of Black Bear are within the relatively rich 

river valleys, including the lower Churchill River valley. Black Bear will interact with the Project as a consequence 

of habitat changes and its potential interaction with personnel. This KI will be assessed in terms of change in 

habitat, specifically the proportion of primary habitat that will be altered or lost because of the Project. The 

possibility of mortality related to the Project will also be considered. 

Historically, Black Bear has received attention as the focus of traditional knowledge and folklore and because of 

issues related to human safety.  

“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) 

Typically, individuals are fearful of humans and rarely attack. However, increased encroachment of development 

into Black Bear habitat is resulting in a rise in encounters with humans (Masterson 2006). Individuals rarely die 

of natural causes; mortality is often human-induced (e.g., hunting, habitat loss), and survival to old age is 

increasingly uncommon (Herrero 1985; Masterson 2006). Being dependent on large home ranges and seasonal 

variations, the ability of Black Bear to survive to reproductive maturity is often a reflection of the quality and 

quantity of large areas of suitable habitat. These same large areas of forest provide suitable habitats for other 
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fauna and therefore, Black Bear population abundance and distribution can serve as indicators of overall 

ecosystem health. 

5.2.5 Furbearers - Beaver 

Beaver occupies rivers, streams, marshes, lakes and ponds and is most often found in association with riparian 

and wetland habitat. Beaver dam building activity can have considerable localized effects on the physical and 

biological components of riparian ecosystems (Sigourney et al. 2006). Beaver may increase habitat diversity by 

damming small streams, which leads to higher species richness of plants and animals (Snodgrass 1997). Beaver is 

an important species for fur trapping and it is a food source for the Innu.  

ITKC members said that in the old days, amishku (beaver) were found during the spring at the mouths of 
every 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) 

Uishinau-amishkU - beaver testicles given to a woman who is in labour to drink. This concoction is called 
uishinauapui (P9.7.12.06). 

Uitui (musk gland) is found in beaver, mink and otter. It is used to cure rashes (nithsikU uitui), ear aches 
and infections (P8.17.11.06). 

 (p. 66) 

Inundation associated with Project reservoirs represents a habitat-related interaction with Beaver. The number 

of colonies affected by these reservoirs will be considered in relation to the change in habitat. 

5.2.6 Furbearers - Marten 

Marten is one of the most widespread furbearers in central Labrador, as it prefers mature conifer or mixed 

forests. Marten is a first order carnivore and, therefore can indicate environmental effects at lower trophic 

levels. Despite having population cycles that reflect the abundance of its prey, Marten has become the most 

important economic furbearer in Labrador. This species has a valuable pelt and attracts the majority of trappers’ 

attention throughout forested areas in Labrador. Given the Marten’s preference for mature conifer or mixed 

forests, the main mechanism by which the Project is anticipated to interact with this species is through changes 

in habitat. The proportion of primary Marten habitat within the Project footprint will be assessed. Note that this 

species is genetically distinct from the Newfoundland Marten, which is considered Endangered (COSEWIC 2007, 

Internet site). 

5.2.7 Porcupine 

Porcupine is an herbivorous mammal associated with a type of coniferous forest that is common throughout the 

lower Churchill River valley. Considered scarce only decades ago, this species has recovered and expanded 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 5-6 VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT 

 

throughout Labrador. The cause for this change in distribution and abundance is unknown. This herbivore is a 

source of food for the Innu and other residents of Labrador, and is often pursued during traditional and 

recreational land use activities. The Project will affect areas of habitat used by Porcupine, and the proportion of 

primary habitat affected will form the basis for the assessment. The possibility of mortality related to the Project 

will also be investigated. Waterfowl - Canada Goose 

Canada Goose is a migratory waterfowl species occurring commonly in wetlands throughout the Churchill River 

watershed and the rest of Labrador. Although a common and widespread species, it has value to the Innu and 

other residents of Labrador as a source of food or medicine.  

Another kind of medicine comes from the goose gizzard. It’s a small round part, the size of a “jam jam”, 
and is called utishishkU. You dry them, boil them, and drink the broth (P2.29.11.06). 

 (p. 67) 

Individuals that breed in Labrador contribute to the North Atlantic Flyway population. Canada Goose represents 

several early breeding waterfowl species. The Project, and specifically the reservoirs, will interact with Canada 

Goose staging and breeding habitat that will form the basis for the assessment for this KI.  

5.2.8 Waterfowl - Surf Scoter 

Surf Scoter is a migratory waterfowl species that winters in coastal areas and breeds on shallow lakes in the 

boreal forest. Classified as a sea duck, this species occurs in North America, with a scattered distribution across 

the boreal ecosystem. The only known concentration of breeding birds in eastern North America is in northern 

Quebec and central Labrador (Savard et al. 1998), and includes the lower Churchill River watershed where the 

Surf Scoter represents the guild of late-breeding migratory waterfowl. 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). Comparable historical data are not 

available for the Eastern Boreal Forest, but since 1990, when annual surveys were introduced, numbers have 

been increasing (CWS 2007b), particularly so in Quebec (CWS 2007a). Fall staging and moulting surveys offer 

some insight on minimum population size. Approximately 80,000 individuals were observed in 2006 during a fall 

staging survey of the St. Lawrence Estuary, 50,000 were recorded during a moulting survey of the St. Lawrence 

Estuary in 2006 and a comparable number of moulting birds was observed along the Labrador coast in 1999 

(CWS 2007a). The Project is anticipated to interact with Surf Scoter through alterations to staging and breeding 

habitat, as well as through potential changes in hunting patterns. These aspects will be examined in the 

assessment. 

5.2.9 Upland Birds - Ruffed Grouse 

Four species of upland game birds occur regularly within the lower Churchill River valley: Rock Ptarmigan, 

Willow Ptarmigan, Spruce Grouse and Ruffed Grouse. The two ptarmigan species are irregular winter visitors to 

parts of the lower Churchill River valley (Hunter and Associates 1981). Spruce Grouse occurs across the area in 

most forested habitats throughout the year. Ruffed Grouse is also a permanent resident in the lower Churchill 

River valley, but has a more localized distribution, and is largely restricted to areas with high concentrations of 

hardwood forest, particularly aspen (Svoboda and Gullion 1972), near Happy Valley-Goose Bay. Previous 

research has examined the possibility that Ruffed Grouse in Labrador represents a separate population or 

possibly a sub-species, as these individuals occur approximately 250 km north of the usual limit of its contiguous 

range (LCDC 1980). The selection of Ruffed Grouse as a KI relates to its relative sensitivity (compared to the 

other upland game birds) to habitat changes due to its focused habitat preference and limited distribution in 
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central Labrador. The main Project issues for this assessment are alteration or loss of hardwood habitat and 

increased access that could lead to increased hunting pressure.  

5.2.10 Raptors - Osprey 

Osprey is at the top of the food chain, and therefore, like other raptors is a reflection of the status of lower 

trophic levels. A primarily piscivorous bird, Osprey is closely associated with water bodies and healthy fish 

stocks. Interactions with hydroelectric and other related developments, including transmission lines, and a 

record of successful mitigation measures for other projects suggest that several aspects of the Project might 

provide positive environmental effects. The number of affected nests will serve as the basis for the assessment. 

Also, as Osprey is primarily piscivorous, an ecological risk assessment will be completed in terms of possible 

methylmercury accumulation in relation to the Project. 

Other species of raptors occur in the area, including Golden Eagle and Bald Eagle. The Golden Eagle is not 

included in either federal or provincial Species of Concern legislation. Its breeding range includes northern and 

central Labrador (Godfrey 1986; Dunn and Alderfer 2007). Within the lower Churchill River valley, known 

breeding sites are limited to three areas (Note: these sites are kept confidential at the request of the NLDEC 

Wildlife Division) (Minaskuat Inc 2008c). Nests are commonly on high ledges of tall cliffs, usually under rock 

overhangs, and typically along rivers or lakes (Jacques Whitford 1997b; Kochert et al. 2002, Internet site). The 

Golden Eagle is generally a short-distance migrant, with most individuals wintering in southern Canada or the 

northern United States, and some in the west range as far south as Mexico. Two active Golden Eagle nests were 

observed near the east end of Winokapau Lake during the raptor baseline survey for this assessment in 2006 

(Minaskuat Inc. 2008c). Seven other nest sites in the Assessment Area that were documented previously were 

surveyed but found to be inactive. There were no incidental sightings of Golden Eagle during any other field 

programs in 2006 or 2007. This species is restricted to cliff ledges for nesting, and no direct loss of this habitat is 

expected as a result of the Project. Within the Assessment Area, cliffs are invariably along rivers or lakes; 

however, a large percentage of lowland riparian habitat is of limited value. Although it has specialized nesting 

requirements, the species is widespread across northern Labrador and extends into central Labrador where 

suitable habitat exists (Kochert et al. 2002, Internet site). Golden eagle is restricted to a small number of cliffs in 

the Assessment Area and is not expected to be affected by Project activities. Therefore, they are not considered 

further in this assessment. Bald eagle nests are not common in the lower Churchill River watershed. 

5.2.11 Forest Songbirds - Wetland Sparrows 

The two-year baseline program for Forest Songbirds (Minaskuat Inc. 2008d) recorded over 50 species in the 

lower Churchill River valley. All of these species have habitat preferences, but most are flexible in their 

requirements, having optimal success in certain forest types, yet managing to survive and reproduce in others, 

albeit with lower productivity or at reduced densities. Wetland species are much more restricted in their choice 

of habitat. Most wetland species have little or no ability to adapt to forested habitat. The species that exemplify 

this level of adaptability are the sparrows of wetland and riparian habitats, specifically: Swamp Sparrow, Song 

Sparrow, Lincoln’s Sparrow and Savannah Sparrow. This group of Wetland Sparrows is most likely to be affected 

by the Project because of its specific habitat requirements and changes the Project are expected to induce in 

wetland and riparian areas. Like most of the songbirds breeding in the lower Churchill River valley, the four 

Wetland Sparrows are migratory. The amount of primary habitat affected by the Project will form the basis of 

the assessment for this KI. 
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5.2.12 Species of Concern - Harlequin Duck 

Harlequin Duck is a migratory waterfowl species that winters in coastal areas and breeds along swift-flowing 

watercourses in northwestern and northeastern North America and in Greenland. Within the lower Churchill 

River watershed, it is limited to a small number of streams suitable for breeding. Larger water bodies are also 

used during the spring staging period. The effects of the Project on staging habitat, and to a degree breeding 

habitat, will form the basis of this assessment. The eastern Harlequin Duck population was designated as 

Endangered by COSEWIC in 1990, with an environmental objective to increase the number of individuals. 

Subsequent conservation measures, additional inventory, research and population increases over the next 

decade led to the reassessment of its status as a Species of Special Concern in 2002 under SARA. However, the 

population remains small, estimated at less than 1500 individuals in 1999 (Robertson and Goudie 1999). This 

species is listed as Vulnerable under the NLESA, and is assessed as a KI because of the Project’s proximity to 

known breeding and staging sites. 

5.2.13 Other Species of Concern 

Species of Special Concern status are included in the effects assessment because they are vulnerable to 

anthropogenic disturbances, the EIS Guidelines require consideration of these species, and CEAA specifically 

requires consideration of potential Project effects on SARA-listed species. Given their designations as Species of 

Concern, provincial and federal jurisdictions have environmental objectives to increase the number of 

individuals in each population. 

Species of Concern are listed under SARA or the NLESA. Of the 21 listed terrestrial species that occur in the 

Province, 13 are or may be present in Labrador (Table 5-2). Two of these, the RWM Caribou Herd and Harlequin 

Duck, are considered separately. The remaining 13 species are considered together. Some of these are 

considered rare visitors to the Churchill River valley or have never been documented in the area. Therefore, the 

assessment focuses on species known to occur in the Churchill River valley.  

Table 5-2 Other Species of Concern in Labrador 

Species COSEWIC Status SARA Status NLESA Status Presence in Assessment Area 

Fernald’s Milk-vetch Special Concern Schedule 1 Vulnerable No records 

Polar Bear Special Concern Schedule 3 Vulnerable No records 

Wolverine Endangered Schedule 1 Endangered Isolated records 

Barrow’s Goldeneye Special Concern Schedule 1 Vulnerable Irregular 

Eskimo Curlew Endangered Schedule 1 Endangered No records 

Piping Plover Endangered Schedule 1 Endangered No records 

Ivory Gull Endangered Schedule 1 Vulnerable Isolated records 

Peregrine Falcon Special Concern Schedule 1 Threatened Irregular 

Short-eared Owl Special Concern Schedule 3 Vulnerable Irregular 

Common Nighthawk Threatened Under review NA Present annually 

Olive-sided Flycatcher Threatened Under review NA Present annually 

Gray-cheeked Thrush NA NA Vulnerable Present annually 

Rusty Blackbird Special concern Under review NA Present annually 

There are no known records of Fernald's milk-vetch, polar bear, Eskimo Curlew, or Piping Plover presence in the 

lower Churchill River watershed; therefore, no interactions are expected between these species and any of the 

Project activities.  
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The Wolverine is the largest member of the mustelid family. It forages mainly through scavenging. In decline 

since the 1800s, this top-order carnivore exists in relatively high densities in British Columbia, Yukon and the 

Northwest Territories (Fortin et al. 2005). However, the eastern population occupying Quebec and Labrador was 

designated as Endangered in 1989 by COSEWIC and reconfirmed in 2003. In Labrador, the Wolverine is 

uncommon. The last reported animal trapped in Labrador was from the Muskrat Falls area in the 1950s (Knox 

1994). Northcott (1990) found no evidence to suggest that the species persisted in Quebec or Labrador during 

the 1980s. There have been unconfirmed reports of Wolverine since the 1960s, and survey efforts are ongoing 

to determine the present status of this species in the region (Fortin et al. 2005). This animal is of cultural interest 

for Innu: 

Many more elements of the natural world were respected in the old days than now, and even objects 
that non-Innu consider inanimate had to be respected, such as rocks. In explaining this practice, one of 
the ITKC members referred to an atanukan dealing with the infamous trickster character, Kuekuatsheu 
(wolverine), who conversed with a boulder that followed him around. The rock ended up rolling on top 
of him, and would not budge. So Kuekuatsheu had to call on nanimissu (thunder and lightening) to help 
him, by striking the rock, and splitting it in two. This story was related in order to explain why Innu 
believe that rocks are “living things” (P1.5.2.07). Having heard this account, another member of the 
committee remembered his grandfather chastising him for rolling a rock off a cliff. This was viewed as 
disrespectful towards the rock (P6.5.2.07). 

 (p. 90) 

The Ivory Gull is a non-game species protected under the Migratory Birds Convention Act (1994) and associated 

Regulations. This gull is a coastal bird that occurs inland only accidentally for brief periods during migration 

(Haney and Macdonald 1995, Internet site). In Canada, the Ivory Gull breeds exclusively in Nunavut but often 

winters among the pack ice of Davis Strait, Labrador Sea, Strait of Belle Isle, the Gulf of St. Lawrence and on the 

Northern Peninsula of Newfoundland (Steinhouse 2004). The Canadian breeding range has contracted since the 

1980s such that the species status was elevated to Endangered by COSEWIC. In March 2006, there were 

sightings of an individual Ivory Gull, potentially the same bird, at three locations in central Labrador (North West 

River, Happy Valley-Goose Bay and the Trans Labrador Highway at Metchin River) over a two-week period; 

another individual was reported from the Metchin River area in March 2003 (B. Mactavish, pers. comm.).  

Records of Wolverine and Ivory Gull are rare and irregular, and no interactions are expected.  

Barrow's Goldeneye, Peregrine Falcon and Short-eared Owl occur in the lower Churchill River valley in low 

numbers as migrants, but breeding remains undocumented. Waterfowl surveys for the Project in 2006 and 2007 

did not yield any Barrow's Goldeneye (LGL Limited 2007). In 2007, a breeding pair survey of potential habitat for 

this species in the Military Training Area did not locate any individuals. The eastern population (Quebec and 

Labrador) of Barrow’s Goldeneye is listed as a Species of Special Concern under SARA and as Vulnerable under 

NLESA.  

In Labrador, Peregrine Falcon nests on rocky cliffs, often under a protective overhang (Jacques Whitford 1997b). 

An aerial raptor survey of the Churchill River valley conducted for the Project in 2006 did not document any 

Peregrine Falcon in areas of potential cliff-nesting habitat (Minaskuat Inc. 2008c). Extensive searches have been 

conducted in central Labrador for this species over the past two decades (Jacques Whitford 1997b). The nearest 

known breeding location is approximately 150 km from the lower Churchill River valley (Jacques Whitford 

1997b). 

The Short-eared Owl nests on the ground in open country, including tundra and bogs. It is widely distributed 

across Canada, although uncommon and irregular throughout most of its range (Holt and Leasure 2006, Internet 
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site). While no specific searches were made for Short-eared Owl, extensive field work in potentially suitable 

wetland habitat failed to generate any sightings. The species occurs in northern and eastern Labrador (Jacques 

Whitford unpublished data) and is a transient in the lower Churchill watershed.  

Based on the scarcity of records of Barrow’s Goldeneye, Peregrine Falcon and Short-eared Owl, and the limited 

potential for interaction with the Project, these species will not be assessed further. 

Common Nighthawk, Olive-sided Flycatcher, Gray-cheeked Thrush and Rusty Blackbird breed annually in the 

lower Churchill River valley, and will regularly overlap spatially and temporally with the Project. The change in 

the amount of primary breeding habitat for these species as a result of this Project will form the basis of the 

assessment for this KI. 

5.3 Potential Interactions  

The interactions of Project activities and physical works with the 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, Section 4.3. A matrix of all known Project activities and components associated with each phase and 

each of the KIs associated with the Terrestrial Environment VEC is presented in Table 5-3. Each potential 

interaction is ranked as 0, 1 or 2, depending on the level of expected impact.  

Table 5-3 Interaction of the Project with the Key Indicators in the Terrestrial Environment 
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Works 

C
ar

ib
o

u
 

M
o

o
se

 

B
la

ck
 B

e
ar

 

B
e

av
e

r 

M
ar

te
n

 

P
o

rc
u

p
in

e
 

C
an

ad
a 

G
o

o
se

 

Su
rf

 S
co

te
r 

R
u

ff
e

d
 G

ro
u

se
 

O
sp

re
y 

W
e

tl
an

d
 S

p
ar

ro
w

s 

H
ar

le
q

u
in

 D
u

ck
 

O
th

e
r 

Sp
e

ci
e

s 
o

f 

C
o

n
ce

rn
 

Construction 

Upgrading and Constructing Site 
Access Roads 

1 2 2 2 2 2 1 1 2 1 2 1 2 

Site Preparation and 
Construction of Site Buildings 

2 2 2 2 2 2 2 2 2 2 2 2 2 

Excavation for and Installation of 
Generation Components 

2 2 2 2 2 2 2 2 2 2 2 2 2 

Concrete Production 1 1 1 1 1 1 1 1 1 1 1 1 1 

Transmission Line Construction 2 2 2 2 2 2 2 2 2 2 2 2 2 

Site Water Management  1 1 1 1 1 1 1 1 1 1 1 1 1 

Camp Operations  1 1 2 1 1 1 1 1 1 1 1 1 1 

Vehicular Traffic on-site  1 1 1 1 1 1 1 1 1 1 1 1 1 

Quarrying and Borrowing 2 2 2 2 2 2 2 2 2 2 2 2 2 

Reservoir Preparation  2 2 2 2 2 2 2 2 2 2 2 2 2 

Impounding 2 2 2 2 2 2 2 2 2 2 2 2 2 

Employment 0 0 0 0 0 0 0 0 0 0 0 0 0 

Transportation and Road 
Maintenance 

2 2 2 2 2 2 2 2 2 1 1 1 1 

Expenditures 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 5-3 Interaction of the Project with the Key Indicators in the Terrestrial Environment (cont.) 

Project Activities and Physical 
Works 
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Operation and Maintenance 

Water Management and 
Operating Regime 

2 2 2 2 2 2 2 2 2 2 2 2 2 

Operation of Generation 
Facilities  

1 1 1 1 1 1 1 1 1 1 1 1 2 

Site Waste Management  1 1 2 1 1 1 1 1 1 1 1 1 1 

Inspection, Maintenance, Repairs 
along Transmission Line 

2 2 2 2 2 2 2 2 2 2 2 2 2 

Employment  0 0 0 0 0 0 0 0 0 0 0 0 0 

Transportation / Presence and 
Maintenance of Access Roads 

2 2 2 2 2 2 2 2 2 1 2 1 2 

Expenditures 0 0 0 0 0 0 0 0 0 0 0 0 0 

Accidents and Malfunctions
A
  

Dam Failure 2 2 2 2 2 2 2 2 2 2 2 2 2 

Forest Fire 2 2 2 2 2 2 2 2 2 2 2 2 2 

Key: 

0 No measurable 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 
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 addressed in Chapter 6 

Where the Project does not have a measurable interaction with the KI, a ranking of 0 is applied. Project-related 

environmental effects are unlikely and these are not considered any further in the environmental assessment. 

Any interaction that has the potential to result in a measurable environmental effect is ranked 2. These 

interactions require full assessment to determine the potential for significant adverse residual effects and to 

determine requirements for Project-specific mitigation and follow-up. Each of these interactions is fully assessed 

in this EIS according to three effects categories:  

• change in habitat and distribution or abundance; 

• changes in health; and  

• mortality. 

Interactions ranked 1 indicate their relatively limited extent, and/or standard procedures 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 no possibility for a significant adverse residual effect to 
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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.  

5.3.1 Interaction Screening for Construction Activities 

Upgrading and constructing site access roads at Muskrat Falls and Gull Island will have limited potential for 

interactions with several KIs for the following reasons: 

• Caribou is not known to occupy these areas; 

• existing site access roads remain away from wetland areas, therefore the interactions for related KIs 

occupying this habitat type (i.e., Canada Goose, Surf Scoter and Harlequin Duck) would not result in a loss of 

habitat for closely associated species; and 

• no known Osprey nests will be affected by the construction of these site access roads or effective means of 

averting or relocating active nests will be implemented. 

These interactions have been rated 1 rather than 0 because there is potential for individuals of these KIs to 

interact with this Project activity infrequently, but there is little potential for this interaction to result in a 

measurable or significant residual adverse effect. As a conservative position, road building has been rated 2 for 

all other KIs. 

Concrete production will require the use of temporary batch plants, which will be managed appropriately to 

minimize discharge of effluents or emissions to the environment. Batch plants will be in previously disturbed 

areas and will be an appropriate distance from any watercourse. A containment system will be used to treat all 

site runoff prior to discharge. Standard measures will be in place to contain fugitive dust emissions from storage 

and mixing areas. Equipment washing will occur in designated areas. Equipment will be inspected and 

maintained to prevent leaks, and reduce noise and air emissions. While individuals of some species may interact 

with noise or emissions from the operation of the batch plants, siting of the plants along with appropriate 

containment and control measures will limit these interactions. Interactions between concrete production and 

any of the terrestrial KIs will be unlikely to result in measurable adverse environmental effects, and there is little 

potential for significant residual environmental effects to occur as a result of this activity, therefore no further 

assessment is warranted. 

Site water management includes site and stormwater runoff as well as requirements for potable and fire water, 

cooling water for the generating system, and domestic grey water. All water disposal and site runoff will be fully 

addressed in the construction EPP. The approach to managing site runoff will include reducing the amount of 

water entering the site, managing water and dewatering during excavation, treatment of sediment-laden water 

prior to discharge and control of ground water. Site water management activities will occur in pre-disturbed 

areas, further limiting the potential for interactions. 

Most terrestrial species will not interact with camp operations (including site waste management). Development 

of any sewage collection system will proceed in consultation with the relevant regulatory agencies and a 

certificate of approval will be obtained from the Newfoundland and Labrador Department of Government 

Services and NLDEC. All site discharges will comply with appropriate regulations and guidelines. A waste 

management plan will be developed to recommend how all waste can be appropriately contained, stored and 

disposed of, thus limiting potential for off-site contamination of terrestrial or aquatic habitats or food webs. 

Other than for Black Bear (for which the interaction is rated 2), interactions between site waste management 

and any of the other terrestrial KIs should not result in measurable or significant adverse environmental effects. 

Therefore, further assessment is warranted only for Black Bear. 
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Other camp operations, including presence of personnel, will have limited interactions with terrestrial KIs other 

than Black Bear (which is rated 2). Most species will avoid areas of human occupation. Personnel will be 

required to restrict activities to designated areas and a no harvesting policy for site employees will be in place. 

Although it is likely that wildlife present near the camp will be subjected to disturbance from lights, noise, and 

human presence, these disturbance effects should be limited in extent and magnitude, and measurable or 

significant adverse effects are unlikely to occur. Therefore, no further assessment of camp operations with any 

of the terrestrial KIs (other than Black Bear) is required. Black Bear might be attracted to areas of human 

habitation, causing subsequent safety issues for Project personnel; therefore, this interaction will be fully 

assessed. 

Vehicular traffic has been rated 1 for all terrestrial KIs, as this activity is limited in extent to pre-disturbed areas 

on-site. Unlike vehicle movements along access roads, there is limited potential for wildlife/vehicle collisions on-

site. Noise and human presence will keep most wildlife out of the immediate area. As well, all vehicles and 

equipment will be required to maintain speed limits and will be properly maintained to reduce emissions and 

potential for leaks or spills. Individuals of some species may experience noise or disturbance because of 

vehicular traffic or equipment; however, there is limited potential for the interactions to result in measurable or 

significant adverse environmental effects. Therefore, no further assessment is warranted. 

Included within the Project activity of vehicle traffic and road maintenance is increased access of non-Project 

related vehicular traffic via the site access road, as well as any disturbance (e.g., noise) that may affect species 

that are on or near the roads. Therefore, any species that is hunted or trapped, as well as any species that is 

attracted to roadsides (and therefore more susceptible to disturbance), will be subject to an indirect 

environmental effect that requires further assessment. Regular movements of vehicles and equipment to and 

from the Project site are rated 2 for large mammals (Caribou, Moose and Black Bear) that are known to 

congregate on or near the access roads, and for Porcupine and Ruffed Grouse, which are known to be attracted 

to roadsides. Other species that are not hunted, trapped or regularly found near roadsides (i.e., Osprey, Wetland 

Sparrows, Harlequin Duck and Species of Concern), might be disturbed temporarily by passing vehicles only if 

individuals happened to be near the road. This disturbance would be temporary in extent and magnitude and, 

over time, individuals would become habituated to this activity. Project vehicles will be required to maintain 

posted speed limits and will be permitted to travel only on designated roadways. Access roads and any 

associated watercourse crossings will be properly maintained to minimize potential for site runoff. Although 

Osprey, Wetland Sparrows, Harlequin Duck and Other Species of Concern might be affected by this activity, 

measurable or significant adverse environmental effects are not anticipated. Therefore, no further assessment is 

warranted for these four terrestrial KIs. 

5.3.2 Interaction Screening for Operation and Maintenance Activities 

During operation and maintenance, several Project activities have been rated 1 for some or all KIs. These 

activities and physical works are discussed briefly below. 

Operation of generation facilities, which includes equipment operation, maintenance and repairs, presence of 

structure, and general operations, has been rated as 1 for all terrestrial KIs other than Species of Concern 

(specifically the Common Nighthawk). There will be minimal air and limited noise emissions from the Project 

during operations, but some site lighting. There will be no further site clearing associated with this component 

of the Project. Management/presence of the reservoir is addressed separately. While species may interact with 

the facility through limited noise and emissions disturbance, it is not likely to result in measurable adverse 

environmental effects. Therefore, no further assessment is warranted. The Common Nighthawk has been rated 

as 2 because further assessment is required to consider the effects of site lighting on this species. 
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Site waste management during the Project operation will be limited. A waste management plan will be 

developed to recommend how all waste can be appropriately contained, stored and disposed of and a 

containment system will be developed to treat any wastewater prior to discharge, thus limiting potential for off-

site contamination of terrestrial or aquatic habitats or food webs. Site waste management has therefore been 

rated as 1 for all terrestrial KIs other than Black Bear (rated 2), which may continue to be attracted to any refuse. 

Therefore, no further assessment is warranted for any terrestrial KI other than Black Bear. 

Transportation presence and maintenance of access roads will result in increased access from non-Project 

related vehicular traffic and disturbance to species that may be attracted to roadsides. As during the 

construction phase, this potential interaction has been rated as 1 for Osprey and Harlequin Duck due to the lack 

of spatial overlap with this activity. For all other Terrestrial Environment KIs, it is rated 2 and has been fully 

assessed. 

5.4 Selection of Measurable Parameters for Terrestrial Environment Key Indicators 

Measurable parameters have been identified for each of the potential environmental effects categories 

discussed above (i.e., change in habitat, change in health and mortality). A measurable parameter is a definable 

aspect of a VEC or KI compared against a baseline value or condition. The measurable parameters used vary 

among KIs for each effect (Table 5-4). 

Table 5-4 Measurable Parameters for Terrestrial Environment Key Indicators 

Key Indicators Description 

Measurable Parameter - Change in Habitat 

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

Quantity (proportion) of primary habitat within the Assessment Area that will be altered or 
lost because of the Project. Note that while there are other sources of habitat loss associated 
with the Project, the reservoirs are the main source 

Canada Goose, Surf Scoter and 
Harlequin Duck 

Quantity (proportion) of staging and breeding habitat (i.e., the amount of open water 
available in the spring at traditionally used staging areas) within the Assessment Area that will 
be altered or lost because of the Project 

Beaver and Osprey Number (proportion) of breeding sites (i.e., active colonies for Beaver and active nests for 
Osprey) within the Assessment Area that will be altered or lost because of the Project 

Measurable Parameter - Change in Health 

Osprey and Otter Hazard quotient (HQ) as determined through an ecological risk assessment (ERA) for Osprey 
and otter. These are two vulnerable species as they are directly in the aquatic food chain 
feeding almost exclusively on fish 

All Other KIs The life history of the other KIs is compared to the life history of Osprey and otter to provide a 
relative indication of the potential for change in health 

Measurable Parameter - Mortality 

All KIs Number of fatalities as a proportion of the population present in the Assessment Area 

5.5 Criteria for Describing Environmental Effects - Terrestrial Environment Key 

Indicators 

Environmental effects of the Project on each of the Terrestrial Environment KIs are characterized using the 

following descriptors: 

• nature: the long term environmental effects of the Project on the KI (adverse, positive or neutral). 

• magnitude: the extent of change from the baseline state. 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT PAGE 5-15 

 

– for Caribou: 

– low: no measurable change in habitat availability or population size relative to baseline conditions 

– moderate: measurable change in habitat availability or population size relative to baseline 

conditions that does not cause management concern 

– high: measurable change in habitat availability or population size relative to baseline conditions that 

does cause management concern 

– for other KIs: 

– low: <five percent of Assessment Area population or habitat will be exposed to the effect 

– moderate: five to 25 percent of Assessment Area population or habitat will be exposed to the effect 

– high: >25 percent of Assessment Area population or habitat will be exposed to the effect 

• geographic extent: the physical area within which interactions are expected to occur. 

– site-specific: environmental effects confined to the Project footprint 

– local: environmental effects confined to the Assessment Area 

– 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: one or two generations 

– long term: occurring over several generations 

– permanent 

• frequency: the number of times the Project will have an environmental effect. 

– occurs once 

– occurs sporadically at irregular intervals 

– occurs on a regular basis and at regular intervals 

– continuous 

– not likely to occur 

• 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 

– disturbed: area has been 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 
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5.6 Determination of Significance 

For either the GR or RWM Caribou herds, a significant adverse residual environmental effect from the Project is 

one that would cause a population decline, such that the viability or recovery of the Herd is threatened. 

For all other Terrestrial Environment KIs a significant adverse residual environmental effect from the Project 

would cause a decline such that sustainable population cannot be maintained within the Assessment Area. 

A residual adverse environmental effect that does not meet the above criteria is not significant. 

Most of the Project footprint (i.e., reservoirs, construction camps, transmission line generation facilities and 

portion of access roads) is contained within the Project Area ELC and is referred to as the lower Churchill River 

valley (1,634 km2). The transmission line ELC (433 km2) represents 8.2 percent of the Assessment Area for most 

KIs. The Assessment Area is the Regional ELC (25,214 km2) and is referred to as the lower Churchill River 

watershed. Volume IIA, Section 2.4.2 contains more detailed descriptions of these ELCs. Several of the KIs were 

selected due to their limited distribution and/or preference for habitat within the lower Churchill River valley. 

However, the magnitude of an environmental effect can reach a high level (i.e., greater than 25 percent of the 

Assessment Area population) if there is a concentration of primary habitat for a KI within or adjacent to the 

Project footprint. 

5.7 Change in Habitat - Existing Knowledge 

For this Project, change in habitat refers to a number of interlinked issues including the alteration or loss of 

habitat, and habitat fragmentation. These changes can result in the displacement of individuals, indirect 

mortality through increased predation, increased intra-specific competition or occupation of lower quality 

habitat leading to lowered fitness, all of which can have consequences for the abundance of KI populations. For 

the Terrestrial Environment and the terrestrial KIs, change in habitat and its consequences for various 

populations represents the greatest potential environmental effect of the Project. Animals that are habitat 

generalists are usually less adversely affected. The niche-breadth hypothesis predicts that species with a broad 

array of habitat and food types are affected less by fragmentation (Swihart et al. 2003). Several KIs will be 

exposed to increased predation if displaced from primary habitat. Habitat specialists are most at risk.  

Project activities that ranked as 2 for the KIs are provided in Table 5-5. A check mark indicates those interactions 

expected to result in a change in habitat, distribution, or abundance. 

Table 5-5 Change in Habitat - Project Activities Ranked as 2 for Key Indicators 

Project Activities and Physical Works 
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Construction 

Upgrading and Constructing Site Access 
Roads 

             

Site Preparation and Construction of Site 
Buildings 

             

Excavation for and Installation of 
Generation Components 

             

Transmission Line Construction              
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Table 5-5 Change in Habitat - Project Activities Ranked as 2 for Key Indicators (cont.) 

Project Activities and Physical Works 
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Construction (cont.) 

Site Waste Management               

Camp Operations               

Quarrying and Borrowing              

Reservoir Preparation               

Impounding              

Transportation and Road Maintenance              

Operation and Maintenance 

Water Management and Operating Regime              

Operation of Generation Facilities              

Site Waste Management              

Inspection, Maintenance, Repairs along 
Transmission Line 

             

Transportation/Presence and Maintenance 
of Access Roads 

             

Accidents and Malfunctions 
A
 

Dam Failure              

Forest Fire              

A
 Accidents and Malfunctions are addressed in Chapter 6 

5.7.1 George River and Red Wine Mountains Caribou Herds 

As indicated in Volume IIA, Section 2.4.4, extensive analysis of telemetry data from Caribou within the RWM 

Herd was completed in support of this environmental assessment (Minaskuat Inc. 2009a). Additionally, a 

literature review was used to assign habitat quality and identify areas that may be avoided by the presence 

(and/or legacy) of anthropogenic disturbances.  

5.7.1.1 Habitat Loss 

Habitat loss can occur through clearing activities and removal of vegetation, such as lichen-bearing forest, or 

through sensory disturbance, which can displace animals (if they are present) from suitable habitats that occur 

near development sites. Sensory disturbance may be less of an issue compared to the functional loss of habitat 

due to avoidance of development and human activity (Dyer et al. 2001). Displacement distances of Caribou from 

disturbances are variable but range from under 1 km to over 10 km, and may extend up to 50 km for some 

disturbances. Not all Caribou, in particular males, are displaced by disturbance and habituation can occur 

(Cameron et al., 1979, 1992; Nellemann and Cameron 1998; Nellemann et al. 2001; Vistnes and Nellemann 

2001; Schaefer and Mahoney 2007). However, habitat suitability, especially for females and young, can be 

reduced near developments. Caribou occurrence has been documented as lowered near highways (1.9 to 8.6 km 

disturbance effect; GNWT 2006), roads (100 m to 5 km; Northcott 1984; Lawhead 1988; Cameron et al. 1992, 

2005; Cumming and Hyer 1998; Nellemann and Cameron 1996; Dyer et al. 2001; Nellemann et al. 2001, 2003; 
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Vistnes et al. 2004), transmission lines (4 km; Nellemann et al. 2001, 2003; Vistnes and Nellemann 2001; Vistnes 

et al. 2004), hydroelectric developments (3 km; Northcott 1984; Mahoney and Schaefer 2002), mine 

developments (4 to 6 km; Weir et al. 2007), seismic lines (100 to 150 m; Dyer et al. 2001), wellsites (250 m to 1 

km; Dyer et al. 2001) and cutblocks (1.2 to 50 km; Chubbs et al. 1993; Smith et al. 2000; Schaefer and Mahoney 

2007; Vors et al. 2007).  

Consistent with these studies, analyses of telemetry data from the RWM Herd in Labrador (Volume IIA, 

Section 2.4.4 and also Minaskuat Inc. 2009a) indicate that females from the Herd avoid cut blocks by up to 4 km 

during winter, and the Trans Labrador Highway (TLH) and existing transmission line corridor by 1 km during 

calving. The Innu have noted aspects of this behaviour to disturbance: 

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) 

Clear-cutting, such as would occur during preparation of the proposed reservoirs, has adverse effects on 

Woodland Caribou. In Newfoundland, female Caribou showed avoidance of cutovers during cut block layout and 

logging, while males did not show avoidance or selection. Females avoided active cut blocks an average of 

9.2 km (Schaefer and Mahoney 2007). Similarly, in Ontario, Vors et al. (2007) reported absence of Caribou within 

13 km of cutovers; this distance increased to 50 km near cutovers greater than 20 years old. Avoidance may be 

driven by increased human disturbance, increased predation risk to females and calves, as well as reduced 

availability of forage following clearing (Schaefer and Mahoney 2007). Post-logging succession in the boreal 

forest creates prime Moose habitat (Thompson and Vukelich 1981) that may subsequently increase wolf 

numbers and wolf predation of Caribou (Seip 1992; Rettie and Messier 1998). Historical analyses on Caribou 

range in Ontario identified a two-decade lag between clear-cutting and extirpation that may reflect the time 

required for Moose and wolf to colonize harvested areas following habitat change (Vors et al. 2007). 

Hydroelectric developments have been found to have adverse effects on Caribou during and after construction. 

In west-central Newfoundland, Mahoney and Schaeffer (2002) reported that Caribou was less likely to occur 

within 3 km of the Star Lake Hydroelectric development during construction and up to two years post-

construction. Similarly, Caribou tended to avoid the Upper Salmon Hydroelectric Project in Newfoundland 

during construction, and individuals altered their pattern of dispersal from the post-calving aggregation to avoid 

encountering traffic on a new access road (Northcott 1984). The number of Caribou in the area returned to pre-

disturbance levels after construction; however, the species exhibited continued avoidance of the road and traffic 

(Northcott 1984). In Norway, Nellemann et al. (2003) reported a decline in Caribou density within 4 km of roads 

and power lines associated with the Blue Lake hydroelectric development that persisted for at least six years 

following development.  

Sensitivity to disturbance may be greatest during the construction or clearing period (Northcott 1984; Mahoney 

and Schaefer 2002; Weir et al. 2007). However, although some Caribou may habituate to disturbance (Bergerud 

et al. 1984), avoidance may continue for some time after disturbance ends (Chubbs et al. 1993; Nellemann et al. 

2003; Vistnes et al. 2004). Chubbs et al. (1993) reported that some Caribou moved away from clear-cuts during 

the summer of cutting and continued to increase their distance from clear-cuts the year after cutting ceased. In 

contrast, Reimers et al. (2000) reported that Caribou habituated to power lines shortly after their construction if 

additional human disturbance did not occur, as would be the case with the Project. Similarly, Cumming and Hyer 

(1998) reported that, although individuals were displaced 0.9 to 5 km following snow removal along a winter 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT PAGE 5-19 

 

haul road and avoided the area during the following two months, they returned to the study area the following 

winter when no disturbance occurred.  

Overall, the above studies provide evidence that Caribou can be displaced from development sites, resulting in a 

functional loss of habitat that exceeds the footprint area alone. In addition, displacement can occur during all 

seasons (Weir et al. 2007) and over a considerable period of time (Chubbs et al. 1993; Nellemann et al. 2003). 

Displacement may be a function of both human presence and change in predation risk. At the onset of clearing 

or disturbance, female Caribou will typically move away from active disturbance areas, but may return if 

disturbance ceases (Cumming and Hyer 1998; Reimers et al. 2000; Smith et al. 2000). Over time (e.g., 20 years), 

broad scale habitat change in disturbed landscapes may result in increased Moose and wolf densities, resulting 

in higher predation rates on Caribou, and possible extirpation from the disturbed landscape (Vors et al. 2007; 

Wittmer et al. 2007). Therefore, short term and small-scale disturbances that are limited in number and 

distribution may result in temporary displacement of Caribou with little or no long term population 

consequence, whereas long term, larger and more widespread disturbances (e.g., logging) may result in long 

term displacement of Caribou due to habitat change and increased predation pressure. 

5.7.1.2 Disruption of Movement 

Developments such as transmission lines, access roads and reservoirs can affect Caribou movement and the 

literature reflects a range of responses. For example, Caribou avoided crossing an access road during and 

following construction of the Upper Salmon Hydroelectric Project in Newfoundland in the calving and post-

calving periods (Northcott 1984). However, at the Star Lake hydroelectric development, Mahoney and Schaefer 

(2002) found evidence of temporary disruption of migratory behaviour in response to facility and reservoir 

construction, but this behaviour was re-established after the construction period. Caribou in Alberta were six 

times less likely to cross roads with moderate vehicle traffic than control sites during winter (Dyer et al. 2002). 

This effect may increase with the level of traffic (Wolfe et al. 2000).  

Transmission lines have also been found to impede movement (Nellemann et al. 2001; Vistnes et al. 2004), 

particularly when several lines occur in parallel (Vistnes et al. 2004). Avoidance of transmission lines occurred 

even when high quality forage was available near the line (Vistnes and Nellemann 2001). Vistnes et al. (2004) 

reported that two parallel power lines in combination with a seasonal (winter-only) road reduced Caribou 

migration and resulted in different grazing pressures on either side of the corridor. This effect was evident 30 

years after the power lines were constructed. Similarly, Curatolo and Murphy (1986) reported impaired crossing 

of a combined road and pipeline corridor, while Caribou more readily crossed a single road or pipeline. High 

levels of human activity during construction or clearing may cause avoidance or reduced occupancy of habitats 

adjacent to transmission lines and roads (Nellemann et al. 2001; Vistnes et al. 2004). In areas with little human 

activity, movement of predators along linear corridors and potential increases in predation risk (James and 

Stuart-Smith 2000) may result in avoidance and disruption of movements. There may be notable differences in 

behaviour between migratory (Barren Ground) and sedentary (Woodland) Caribou populations in terms of 

response to linear facilities and the extent to which these form a barrier to movement or migration.  

Alteration of water bodies may also affect movement patterns of Caribou. Caribou appear to have no difficulty 

crossing ice (Penner and Associates 1998 in Wierzchowski et al. 1998) unless the ice is thin (Thorpe 2000), and 

may select frozen lakes during winter, possibly as a means to avoid predators (Ferguson and Elkie 2005; 

Bergerud et al. 2008). Caribou is a strong swimmer, due to its partly hollow hairs, which provide buoyancy, and 

can readily cross water bodies (Thomas and Gray 2002). During the open water season individuals tend to select 

the narrowest or easiest route across a water body (Wierzchowski et al. 1998). However, unusually high water 

levels or altered break-up or freeze-up dates could prevent Caribou from safely crossing the water body at the 
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desired time and location (Messier et al. 1988; Thorpe 2000; Bergerud et al. 2008). Nellemann et al. (2003) also 

reported that flooding of reservoirs in Norway created barriers to Caribou migration because potential migration 

routes had been restricted to a few narrow corridors that were also heavily used by humans, thus impeding 

migration and resulting in considerable loss of summer range.  

The occurrence of a high density of linear features or other disturbances on a landscape may reduce the ability 

of Caribou to move throughout its home range and compromise its ability to disperse across the landscape at 

low densities. This may crowd individuals into smaller areas and possibly increase its vulnerability to predation 

(Dyer et al. 2002). Movement is a key mechanism of predator avoidance for Caribou, as well as selection of high 

quality habitat (Bergerud 1996; Ferguson and Elkie 2004). Disturbance resulting in habitat loss may also force 

Caribou to travel alternate routes that can lead to increased energy expenditure, delays in reaching the desired 

habitat and even reduced reproductive rates if females fail to reach suitable calving areas (Bergerud 1988). 

These issues are more relevant for the migratory GR Herd than for the RWM Herd.  

Impediment to movement may also affect gene flow between herds. In Labrador, migratory and sedentary 

Caribou herds, including the GR and RWM herds, form a hierarchal metapopulation where interchange of 

individuals results in gene flow between herds (Boulet et al. 2005). This gene flow may be important for 

maintaining genetic diversity of the sedentary herds (but presumably not distinctiveness) and for avoiding 

inbreeding depression. As a result, maintaining movement corridors and habitat connectivity between sedentary 

herds, and between sedentary and migratory herds, might be important for their long term viability (Boulet et 

al. 2005). The Project is not expected to impede movement between the GR and RWM Herds. 

5.7.1.3 Increased Predation 

Increased predation may result through habitat change or a change in the distribution of Caribou across the 

landscape. Predation is considered the primary limiting factor for Caribou populations in North America, 

particularly sedentary herds (Bergerud 1996). Wolf is the main predator of young and adult Caribou (Miller 

1983; Brown 1986; Stuart-Smith et al. 1997), whereas Black Bear is likely a major predator of calves (Schaefer et 

al. 1999). Wolf densities are largely dependent on the density of their primary prey, Moose. As Moose 

populations increase, the density of wolf also increases, thereby potentially increasing the predation pressure on 

Woodland Caribou in the surrounding landscape (Fuller and Keith 1981; Seip 1991). It is thought that Caribou 

selects habitats, such as bogs and fens, that spatially separates it from Moose and wolf (Cumming et al. 1996). 

Therefore, any disturbance that creates large scale habitat change, thereby increasing Moose and, subsequently, 

wolf numbers, could result in increased predation of Caribou. Conversely, changes that decrease Moose 

abundance might reasonably be speculated to have the opposite effect.  

Predation pressure on Caribou may increase if its ability to disperse across the landscape is affected by habitat 

change. A primary mechanism by which Caribou reduces predation risk is referred to as hyperdispersion, or 

individuals spacing themselves widely on the landscape, especially during the calving and post-calving seasons 

(Bergerud and Page 1987; Schaefer et al. 2001). This strategy presumably reduces predation rates (Seip 1991). 

Wolf instead focuses its efforts on more abundant prey species, such as Moose or deer (Cumming and Hyer 

1998). Because of the sensitivity of Caribou, especially females, to disturbance, and active avoidance of 

development areas (as discussed above), industrial activity could potentially force individuals to crowd or 

concentrate at higher densities in undisturbed areas, potentially increasing predation risk (Dyer et al. 2001). This 

effect would presumably be more pronounced in landscapes with greater disturbance, where Caribou may 

become relatively more crowded, than in landscapes with less disturbance where sufficient space is still 

available to maintain hyperdispersion, both at the home range and landscape scales. Courtois et al. (2002) 

reported that multi-year and annual home ranges of Woodland Caribou in Quebec increased in size with 
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landscape disturbance (up to 40 percent disturbance), while home range fidelity decreased. This might indicate 

that individuals were trying to remain spaced out over a broad area, rather than be confined to a smaller area 

within the development landscape. The ultimate success of this strategy is not clear as limited data showed 

higher predation within the disturbance landscapes (Courtois et al. 2002). 

Although wolf tends to avoid areas with busy roads (Mech 1988; Cumming and Hyer 1998), lightly used linear 

corridors may be used for travel (James 1999). Linear corridors may thus provide access into otherwise 

inaccessible habitat, such as wetland and bog habitats that act as refugia for Caribou, resulting in increased 

predation (Dyer et al. 2001).  

5.7.2 Moose 

Habitat use by Moose relates to the availability of forage and shelter (Bowyer et al. 2003). Sheltered mature 

mixed woods are critical to Moose survival, especially in cold climates with considerable snow accumulation 

(Jackson et al. 1991; Schwab and Pitt 1991). Loss of such habitat could therefore cause increased overwintering 

mortality. Outside of winter, loss or alteration of habitat is a less serious concern for Moose, and might actually 

have beneficial aspects, as many studies have reported population increases in areas logged or burned 

(Cederlund and Okarma 1988; Gasaway et al. 1989; MacCracken and Viereck 1990; Bowyer et al. 2003). 

Reservoir clearing had little environmental effect on Moose populations, but the subsequent loss of the habitat 

to impounding can result in a measurable environmental effect (Bonar 1983). 

Moose is a habitat generalist and uses both wetland and forest types, so it is only mildly susceptible to 

disturbances. Although Moose is tolerant of, or even benefits from, forest disturbance, it requires a sufficient 

quantity of vegetation to provide both food and cover (Bowyer et al. 2003). Moreover, as the conditions 

required for winter survival are limiting factors, it might be necessary to consider the implications of habitat 

change from that perspective. 

This species selects habitat at a landscape level, favouring areas of mixed forest interspersed with wetlands. 

Habitat choices include wintering areas sheltered from snow and with relatively easy access to forage (Courtois 

et al. 2002; Dussault et al. 2005). Several surveys (Mercer and Kitchen 1968; Folinsbee 1974; Trimper et al. 1996; 

Minaskuat Inc. 2009c) conclude that the Churchill River valley is the most heavily used area of Labrador by 

Moose in winter. However, the density of 0.168 Moose/km² reported by Chubbs and Schaefer (1997) for the 

Muskrat Falls MMA is low in comparison with other populations in North America. This low density is likely a 

consequence of Labrador being at the periphery of the species’ distribution. 

Even where suitable winter forage is plentiful, Moose depends largely on stored fat and protein reserves during 

winter, and it is therefore important that they minimize energy expenditures (Jackson et al. 1991). Any factors 

that increase the need for locomotion or heat generation place an increased demand on reserves, and 

jeopardize the fitness of individuals. Lower fitness means they might be unable to reproduce successfully or 

suffer other consequences of malnutrition, and face the possibility of death by starvation. Vulnerability to 

predation is an important issue as seasonally sensitive species such as Moose could be at risk if displaced from 

wintering habitat. The Moose population in Labrador is heavily preyed by wolf. In fact, predation might be the 

limiting factor for Labrador populations (Trimper et al. 1996; Chubbs and Schaefer 1997). 

5.7.3 Black Bear 

The literature suggests that habitat alteration resulting from development activities in boreal forest regions of 

Canada has not resulted in extensive environmental effects on Black Bear habitat use, behaviour and 

distribution (Schwartz and Franzmann 1991; Sopuck et al. 1979). In general, Black Bear avoids open areas; 
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however, the species may benefit from forest clearings or burns, provided these regions are closely associated 

with food abundance or adjacent forest cover.  

Impediments to movements are considerations for habitat alteration and loss. Transport Canada et al. (2007) 

report that habitat isolation with new development projects can affect the movement and dispersal ability of 

bears. Access might influence Black Bear movements. Although individuals will cross highways when traffic 

averages less than 10 vehicles per hour (Transport Canada et al. 2007), high-volume traffic might deter Black 

Bear from traversing roads, and thus contribute to habitat fragmentation. The consequences of habitat 

fragmentation could include decreased population viability, increased inbreeding, and increased susceptibility to 

disease (O’Brien 1994; Sherwin and Moritz 2000; Dixon et al. 2007).  

Disturbance to Black Bear dens can result in minor responses such as shifts in activity patterns, or larger 

responses such as displacement. During winter denning, Black Bear relies on fat reserves acquired throughout 

the spring, summer, and fall. Black Bear finds or creates suitable denning areas and enters a torpid state, 

reducing its daily energy requirements to survive the winter months (Tietje and Ruff 1983; Goodrich and Berger 

1994). The ITKC Report provides insight regarding Black Bear denning. 

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. The way he thinks, it’s as if he knows how Innu hunters 
think. He will find ways to trick Innu, so he doesn’t go in a straight line. He avoids detection in various 
ways, for example, walking on fallen logs. Sometimes fresh snow will melt, at which point you can’t see 
the black bear’s tracks. He may walk sideways and or backwards when the snow melts, so you won’t 
see the tracks (P3.12.2.07). 
 (p. 54) 

The environmental effects of displacement can reduce reproductive success and survival. For example, female 

bears that are distressed during the time they are preparing to give birth, or after their birthing period, can 

abandon newborn cubs (Linnell et al. 2000). Linnell et al. (2000) conclude that bears appear relatively 

undisturbed in dens more than 1 km from human activity, while a high degree of variation in response appears 

when human activity is closer than 1 km from bear dens. Some authors describe active Black Bear dens within 

1 km of human activity such as military exercises and highways (e.g., Tietje and Ruff 1983; Hetchel 1991). Tietje 

and Ruff (1983) also report that abandonment of dens is more common if human activity leading to disturbance 

occurs early in the denning season. Members of the ITKC were concerned that Black Bear had sufficient time to 

establish dens following impoundment.  

Other denning animals such as mashku (black bear) and utshashku (muskrat) face the same predicament 
as amishku (beaver), and the same questions arise. Can they be transplanted pre-flooding, and can the 
flooding be controlled so as to give them time to establish dens and lodges in safe locations? 

 (p. 98) 

The ongoing telemetry study has indicated that Black Bear in the Assessment Area enter dens in early November 

(Minaskuat Inc. 2009b) which is currently after impoundment is scheduled to be completed. 

Black Bear tends to use largely variable den habitats, although the species shows a preference for forest or 

dense shrubs, with slopes varying between 0° and 50° (Linnell et al. 2000). Black Bear is susceptible to 

disturbance from hydroelectric development projects because individuals den in valley-bottom areas (Miller 

1990; Linnell et al. 2000). Re-use of dens by the same bear is not common, thus the environmental effect of 

disturbance to den sites is low as long as alternative denning habitat is available nearby (within several 
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kilometres) (Linnell et al. 2000). Alternative denning sites are particularly important to note in regions where 

Project activities occur during the den entry months (e.g., September to November), den emergence months 

(e.g., April to June), and winter denning months (e.g., September to June). Logging associated with reservoir 

preparation may place some bears at risk by providing suitable denning options in an area subject to inundation. 

For example, piled logging debris provides good cover from winter storms; however, if the debris is at low 

elevations of valleys, spring inundation is a likely consequence for a den beneath this cover (White et al. 2001).  

Black Bear activity around industrial sites in rural regions was documented previously in Alaska and the Canadian 

North (Bromley 1985; Follmann and Hechtel 1990). Black Bear tends to avoid humans, and encounters usually 

do not result in injury (Kolenosky and Strathearn 1987). However, bears and humans can enter into conflicting 

encounters with increasing danger during specific circumstances. Offensive or predatory attacks on humans by 

Black Bear are rare. The trend of bear-inflicted injuries in Canada has grown along with the human population. 

Predatory attacks are typically in remote or rural areas, and usually involve male bears. Black Bear might 

attempt a false charge, charge with intent, or attack in defence of its territory or young.  

Habituation is a behavioural change that animals can demonstrate when presented with a repeated stimulus 

that eventually elicits a non-response (Morrison et al. 2006). In the case of Black Bear, habituation involves a 

heightened level of comfort around humans that is often a result of food conditioning (Herrero 1985; Mattson 

1990). When presented with a rich source of food, Black Bear is an opportunistic feeder and may forage in 

human-occupied areas (Mattson 1990). Without aversive conditioning, Black Bear will return to these forage 

sites, presenting an increased danger to humans.  

Some bears alter their behaviour to tolerate one another as part of social aggregations in areas where food is 

concentrated and expected such as municipal dumps (Rogers 1987b). Herrero (1983) demonstrated that a Black 

Bear at a garbage dump tolerated close encounters with humans, even when harassed by people. Similarly, 

Black Bear habituates to other food sources such as open kitchens or camps. For example, poor waste 

management activities and facilities, and harassment during the construction period of the Trans Alaskan 

Pipeline System were the main causes of human-bear conflicts. Habituation to food sources related to humans 

resulted in frequent bear visits that led to incidents of property damage and work stoppage (Follmann et al. 

1980). 

Previous research suggests that Black Bear avoids regions with elevated noise levels. During the construction of 

the Mine and Mill at Voisey’s Bay (VBNC 1997), Black Bear avoided activities related to quarrying, drilling, 

helicopter overflights and general human presence. However, responses of individual bears to disturbing noises 

and visual obstructions varies depending on gender and time of year (Sopuck et al. 1979; DND 1989; Renewable 

Resources Consulting Services 1994). For example, Jacques Whitford (1997c) reported that Black Bear 

responded to only 50 percent of helicopter overflights, with a varying degree of behavioural response; the 

greatest response was among sows with cubs.  

Black Bear may demonstrate a startle response to unfamiliar noises, and may be confused and threatened by 

unfamiliar objects. The response of individuals to strange and unusual sounds and objects is likely to vary, since 

bears have few natural enemies and their responses, once threatened, depend on individual circumstances. 

High frequency sounds are not expected to disturb Black Bear since it is omnivorous and does not depend on 

great hearing for detection of prey as exemplified by other carnivorous wildlife (Renewable Resources 

Consulting Services 1994). VBNC (1997) identified noise levels above 100 dB to be potentially detrimental to den 

sites because vibrations can cause instability in ground substrates, which may collapse dens. When Orlando 

(2003) measured habitat use by Black Bear in regions close to highways where noise levels varied to a maximum 

of 87 dB, it was found that individuals tended to avoid areas where noise levels were between 40 and 87 dB. 
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5.7.4 Beaver 

Habitat use by Beaver in North America depends upon food availability, low stream gradient, slow current 

speeds and the presence of bedrock. Beaver is a specialist in aquatic habitat and shows a distinct preference for 

aspen and willow as food sources (Allen 1983), but can subsist on conifers (Brenner 1962). Because there is a 

strong association between Beaver and the presence of deciduous trees, the species may be sensitive to habitat 

disturbance. Beaver occurs in relatively low densities along the lower Churchill River valley and its tributaries. 

The Innu provided insight regarding food habits. 

Amishku (beaver) eat birch, mitush (trembling aspen), balsam fir, black spruce, tamarack, and alders. 
Trembling aspen is the most favourite food. He eats the fresh grass in the spring. They also eat 
ushkatamui (water lily rhizome) (P1.28.11.06). 

 (p. 61) 

5.7.5 Marten 

Forest fragmentation and habitat loss are the most relevant environmental effects of hydroelectric development 

on Marten. Fuller and Harrison (2005) found that Marten in Maine with partial wood harvesting in its home 

range used areas that were almost twice as large as those with no harvesting from late fall to spring. They 

suggested that the combination of insufficient tree basal area, canopy closure and reduced access to subnivean 

prey reduced winter habitat quality in partially harvested stands. Harvesting may also alter the population age 

distribution. Young Marten may select sub-optimal harvested habitats, whereas older Marten occupy mature 

and unharvested areas (Thompson 1994).  

Fragmentation is a result of natural processes like fire and insect outbreaks that break habitat into smaller 

patches in ways similar to logging or development (Forman 1995). Fires are cited as one of the main threats to 

Marten habitat (Koehler and Hornocker 1977), as Marten tends to avoid burned-over or logged areas (Banfield 

1974), and mustelids generally have low usage of burns (Fisher and Wilkinson 2005). However, contradictory 

evidence from the Canadian Parks and Wilderness Society (2005) showed that Marten and its vole prey inhabit 

early post-fire habitat in Alaska, while Koehler and Hornocker (1977) found that Marten might use burns in 

summer and fall if food and cover is sufficient. Young Marten and transients may use recent burns more 

frequently compared to others on established territories.  

Marten could be less susceptible to fragmentation arising from insect outbreak. Chapin et al. (1997) found that 

Marten habitat requirements were in a variety of habitat types, including a forest recovering from spruce 

budworm mortality. Perhaps the supplementary coarse woody debris from the budworm-killed trees made the 

horizontal and vertical structure suitable for Marten. They concluded that their results were consistent with the 

hypothesis that structure may be more important than age or overstorey species composition.  

Marten has a broad food preference and its diet changes based on seasons and prey abundance (Banfield 1974). 

Shortages of prey or increased competition from crowding due to habitat reduction would likely cause a 

reduction in physical fitness and/or reproductive output. 

5.7.6 Porcupine 

Porcupine depends on three habitat factors: foraging, predator avoidance and resting (Sweitzer and Berger 

1992; Stricklan et al. 1995). A study (Griesemer et al. 1998) in the northeast US found that Porcupine habitat 

varied by gender, geographic area and season. In the same study, low cover of ground-level food (e.g., seedlings, 

shrubs and herbaceous plants) explained high percentages of tree use (Griesemer et al. 1998). Since Porcupine 

has a wide range of seasonal habitat types (including the full range of coniferous to mixedwood forests), it is 
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tolerant of disturbance. However, there are limits to its tolerance as this species has been extirpated from some 

areas because of widespread logging (Mumford and Whitaker 1982). It is likely that Porcupine requires a 

minimum threshold of coniferous tree maturity and density.  

Porcupine is considered a generalist at the landscape level, but selects habitat within its home range and for 

localized aspects including individual trees (Morin et al. 2005). Baseline research and traditional knowledge 

indicate the presence of Porcupine in a variety of habitats but most notably in association with coniferous and 

mixed-wood habitats and along roadsides, particularly in spring. Schmelzer and Fenske (n.d.) suggested that 

Porcupine in Labrador spends proportionately more time (than populations further south) on poor quality 

winter diets and therefore travels greater distances to meet energy requirements. The reported home ranges in 

Labrador, 7.01 km2 (plus or minus 2.46 km2) for winter and 5.69 km2 (plus or minus 2.28 km2) for summer, are 

the largest reported for this species (Schmelzer and Fenske n.d.). Increasing snow depths limit Porcupine 

movement elsewhere (Griesemer et al. 1996) and in Labrador (Schmelzer and Fenske n.d.). Fournier and Thomas 

(1997) reported that Porcupine uses fat reserves as a dietary supplement and becomes severely malnourished in 

late winter, a situation that might be more serious in the subarctic Labrador environment.  

5.7.7 Canada Goose 

Canada Goose depends on areas of open water for staging in early spring and on shallow wetlands with 

abundant submergent and emergent vegetation for breeding and moulting (Mowbray et al. 2002). Since this 

species is restricted in spring by the limited availability of ashkui, it may be vulnerable to disturbances at this 

stage of its life cycle. However, during the breeding season it is sufficiently generalist in terms of habitat and 

dietary requirements to be resilient to change. 

In Labrador, nesting areas for Canada Goose are usually associated with ribbed fens and fen-marsh complexes 

(Goudie and Whitman 1987; Minaskuat 2005) where individuals use small islands that would be susceptible to 

changes in water level during incubation (i.e., May through early June).  

Nutrient enrichment is typically a consequence of flooding and has the potential to support increased 

populations of dabbling ducks, as well as some diving ducks over a longer period (Kadlec 1962; Danell and 

Sjöberg 1982).  

The re-establishment of riparian and wetland ecosystems following inundation may not occur naturally because 

reservoir operation can lead to artificial variations in water level (marling) that are different from natural 

variations and can result in unproductive banks. Since water levels increase markedly during spring thaw and 

decrease rapidly during fall, vegetation growth is limited to short periods during summer. Aquatic plants that 

colonize the shore during this period are removed annually by ice formation and break-up. After three to five 

years, low productivity associated with marling could lead to a substantial decrease in nutrients (Poulin and 

Lefebvre 1993). Reservoir preparation and stable operating levels are means of mitigating this effect and, as this 

will be the case with the Project, these will encourage riparian zone formation. Studies of reservoirs have shown 

that waterbird diversity typically decreases following inundation, with only a few species (e.g., Osprey) 

benefiting from the changes (Van Daele and Van Daele 1982; Nilsson and Dynesius 1994). 

5.7.8 Surf Scoter 

Surf Scoter is dependent on areas of open water for staging in spring and later, for nesting, on shallow rocky 

ponds. It generally forages in water less than 10 m deep, searching visually for molluscs (Savard et al. 1998). The 

two new reservoirs will lower the suitability of habitat during the staging period, both by increasing water depth 
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and by reducing the number and extent of ashkui because of thicker and more persistent ice cover resulting 

from lesser flow (Reitan and Thingstad 1999; Hatch 2007).  

Staging habitat provides recently arrived migrants an opportunity to rebuild energy reserves prior to reaching 

their breeding sites; consequently, this habitat is important for waterfowl because it allows for adults to acquire 

nutrition for breeding (Krapu and Reinecke 1992). 

As with Canada Goose, nutrient enrichment (as a consequence of reservoir filling) has the potential to support 

increased populations of waterfowl over a longer period (Kadlec 1962; Danell and Sjöberg 1982). Surf Scoter 

does not frequent hydroelectric reservoirs that have fluctuating water levels in the reservoir (Poulin and 

Lefebvre 1993).  

Since Surf Scoter is limited to a specific and regionally uncommon habitat during staging, it is vulnerable to 

disturbances that affect this stage of its life cycle. Surf Scoter is a specialist with respect to staging and breeding 

habitat, and a shift in distribution will be a direct consequence of changes that render habitat no longer suitable 

for the species. The extent to which this will also result in a change in abundance depends on the quality and 

availability of other habitat to support displaced individuals.  

Waterfowl, including Surf Scoter, have evolved in a dynamic environment with corresponding behavioural 

strategies to cope with variable spring conditions. Unlike the early-nesting species (e.g., Canada Goose), which 

returns with reserves of stored energy, the late-nesting species (e.g., Surf Scoter) rely more heavily on food 

resources at staging and breeding areas. Likewise, early-nesting species arrive early and nest as soon as 

conditions are favourable, whereas late-nesting species arrive late and nest later and more predictably at the 

same time each year. Turner and Chaulk (2000) reported that in 2000, a year of normal spring thaw, the earliest 

migrants of this species arrived in mid-May, numbers peaked in the third week of May and birds were dispersing 

to breeding areas during the fourth week of May. This is consistent with results from the Black Duck Joint 

Venture (CWS unpublished data), which regularly reports Surf Scoter on breeding grounds in the last week of 

May. There may also be affects from the increased energy expenditure required to locate alternate spring 

staging sites and greater competition for limited resources at such locations. Because staging areas provide a 

critical source of food immediately prior to breeding, any changes in behaviour reducing the net gain in energy 

typically associated with this period could contribute to lowered reproductive success. Individuals returning in 

subsequent years will adapt their migratory strategy to fly directly to alternate staging sites. 

5.7.9 Osprey 

Osprey requires habitat that provides nesting opportunities and easy access to productive foraging areas. Tall 

trees extending above most of the forest canopy are preferred for nesting, and mixed white spruce forests are 

particularly favoured, especially when adjacent to rivers or lakes (Wetmore and Gillespie 1976; Jacques Whitford 

1997b). Osprey nests are occasionally located in other tree species (black spruce, larch, white birch) or large 

rocks within the lower Churchill River watershed (Jacques Whitford 1997b), where artificial nest sites have been 

successfully established elsewhere in the same breeding territory (Toner and Bancroft 1986; Ewins 1994; 

Ruddock and Whitfield 2007).  

Osprey acceptance of artificial platforms is an important mitigation measure. In addition to the positive aspects 

of these platforms, Vana-Miller (1987) reported that in a variety of cases where foraging distance was increased, 

there was no detrimental effect observed on reproductive success. The appearance of 39 nests on the existing 

transmission line between Churchill Falls Power Station and Happy Valley-Goose Bay (Jacques Whitford 1999), in 

an area previously relatively devoid of Osprey nests, further underlines the attraction of these structures. The 

nest success and reproductive output of active nests on structures along this existing transmission line, as 
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compared to local natural nests, was considerably higher (Jacques Whitford 1998); this was observed elsewhere, 

as artificial platforms tend to be more stable (Toner and Bancroft 1986; Ewins 1994; Ruddock and Whitfield 

2007). Alternatively, a reduction in available nest sites will displace breeding Osprey, forcing individuals to find 

suitable habitat elsewhere that may be less desirable in terms of nesting opportunities or access to productive 

foraging areas. The issue is exacerbated if population densities in such alternate habitats become higher than 

usual due to the influx of displaced individuals, resulting in increased competition for resources and, in some 

cases, brood reduction (Hagan 1986). 

The Osprey hunts in clear shallow waters (Poole et al. 2002). Vana-Miller (1987) noted that reservoirs 

sometimes provide better foraging conditions than rivers due to increased visibility of fish and cited several 

examples from western states where Osprey populations have increased following the creation of reservoirs.  

Delays in spring breakup can delay the onset of breeding for Osprey or shift its distribution to nesting sites closer 

to water that is ice free early in the season (Wetmore and Gillespie 1976; LCDC 1980). A delay in spring melt can 

reduce reproductive success or prevent individuals from attempting to reproduce in late years (Wetmore and 

Gillespie 1976; Swenson 1979; Poole et al. 2002). Volume IIA, Section 4.12.2.1 discusses this delay of the spring 

breakup. 

Osprey shows a wide range in its tolerance of human disturbance (Ruddock and Whitfield 2007). In much of its 

range, Osprey nests close to human activity and appears unaffected by moderate levels of disturbance (Vana-

Miller 1987). However, there is also evidence to suggest that individuals nesting in areas away from human 

activity are adversely affected by disturbance, resulting in lower reproductive success (Van Daele and Van Daele 

1982). Disturbance is least tolerated during incubation and early nestling (compared to nest initiation) (Levenson 

and Koplin 1984; Trimper et al. 1998). Disturbance from human activity can have an adverse environmental 

effect if it prompts adults to flush from the nest sufficiently often or long enough to jeopardize the survival of 

eggs or young, thus exposing them to weather or increasing their vulnerability to predators.  

5.7.10 Ruffed Grouse 

Ruffed Grouse requires habitat that provides foraging and nesting opportunities, as well as shelter from 

predators. Hardwood forest, particularly aspen (Svoboda and Gullion 1972), is the only habitat type in the lower 

Churchill River valley that satisfies all these needs. Therefore, loss of hardwood forest will constitute loss of 

primary Ruffed Grouse habitat that will, in turn, result in a change to the species’ distribution and abundance 

and, potentially, also in a change in productivity. Outside Labrador, logging, agriculture and other disturbances 

have favoured Ruffed Grouse by permitting the growth of early succession trees; however, as the scale of these 

habitat changes increases, the environmental effect can become adverse in cases where inadequate quantities 

of higher quality forest fragments remain (Rusch et al. 2000). There is no consensus about the minimum amount 

of local and regional forest cover necessary for population maintenance. Although this species is restricted to a 

single primary habitat (aspen), it does make use of a variety of secondary habitats. The movement of Ruffed 

Grouse into unfamiliar or lower quality habitats might expose it to greater rates of predation. 

5.7.11 Wetland Sparrows 

Wetland Sparrows require habitat that provides foraging and nesting opportunities, as well as shelter from 

predators. Wetland and riparian areas with a variety of shrubs, forbs and emergent vegetation satisfy these 

needs, while other habitats do not. Reservoir creation not only causes the inundation of existing wetlands, but 

also reduces the structural diversity of edge habitat for a period of time. Furthermore, fluctuations in water 

levels associated with reservoir management elsewhere have limited the ability of riparian and marsh 
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vegetation to establish and reduced the biological productivity of the shoreline to a lower level than was typical 

of the original riparian zone.  

Since Wetland Sparrows are restricted to a regionally uncommon suite of habitats, they are likely to be more 

susceptible to alteration or loss of habitat than other passerines. Wetland Sparrows are considered specialists at 

the landscape level, with baseline research (Minaskuat Inc. 2008d, 2008e) confirming their strong association 

with wetland and riparian areas. In these habitats, density ranged from 47 to 100 males/km2. This is at the low 

end of the range expected for Wetland Sparrows based on published territory sizes, which range from as large 

as 1.4 ha (70 males/km2) for some Lincoln’s Sparrow populations to as small as 0.03 ha (3,333 males/km2) for 

the densest of Savannah Sparrow populations. Therefore, Wetland Sparrows in the lower Churchill River valley 

have much larger than average territories, suggesting that resources are limiting (relative to elsewhere in their 

North American range) even though the majority of individuals were residing in primary habitat. 

Alteration or loss of habitat causes a change in distribution by rendering formerly occupied habitat unsuitable; 

this is often accompanied by a change in abundance. For example, Song Sparrow reproductive success relates to 

habitat quality and, when nest failure in a population exceeds 50 percent, population size declines unless 

supplemented by immigration (Arcese et al. 2002, Internet site). Reproductive success of the Savannah Sparrow 

is lower in disturbed (i.e., lower quality) habitats, to the extent that such areas act as reproductive sinks (Wray 

et al. 1982). Some species, such as Lincoln’s Sparrow, has increased rates of nest desertion in areas with 

moderate to high levels of human activity (Ammon 1995), while others (including the Song Sparrow) are tolerant 

of human presence (Arcese et al. 2002, Internet site). 

Riparian buffer strips are left following forest harvesting to reduce adverse effects on terrestrial fauna (Whitaker 

and Montevecchi 1999). Avian abundance is usually higher along buffer strips than prior to harvesting due to the 

attraction of ubiquitous species and species attracted with clear-cut edge habitats (Whitaker and Montevecchi 

1997, 1999; Hang 2000). Varying size buffers tend to attract different guilds of avifauna. 

Whitaker et al. (2008) suggest that boreal songbird populations maintain resilience to naturally occurring 

landscape change through adaptable movement behaviours. They speculate that boreal birds and other animals 

alter movement behaviour in response to moderate changes in landscape structure such as forest harvesting. 

They caution that some species likely still experience reduced local survival from clear-cutting and there may be 

thresholds to both forest fragmentation and loss of habitat leading to adverse demographic effects. 

The availability of primary habitat is limiting for these species; hence, any reduction will displace Wetland 

Sparrows, forcing them to find habitat elsewhere that may be less desirable. If population densities in such 

alternate habitat become higher than usual due to the influx of displaced individuals, there will be increased 

competition for resources. Song Sparrow success is closely linked to availability of food and nesting habitat 

(Arcese et al. 2002, Internet site), suggesting a susceptibility to competition-induced stress.  

Natural predators are a key cause of mortality for all the Wetland Sparrows, with raptors, corvids and small 

mammals accounting for the majority of predation (Wheelwright and Rising 1993; Ammon 1995; Mowbray 

1997; Arcese et al. 2002, Internet site). Corvids can be particularly active in searching for nests (Wheelwright and 

Rising 1993); thus, any habitat disturbances that may attract corvids have the potential to result in increased 

predation pressure on breeding sparrows.  

5.7.12 Harlequin Duck 

Harlequin Duck is dependent on areas of open water for staging in early spring and on riverine habitat for 

nesting. Harlequin Duck generally forages in shallow water less than 5 m deep and consumes insect larvae 
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(Robertson and Goudie 1999; Robert and Cloutier 2001). Conversion of riverine habitat into reservoirs can lower 

the suitability of habitat during the staging period both by increasing water depth and by delaying the 

occurrence of, and reducing the extent of, open water areas due to thicker and more persistent ice cover 

resulting from lesser flow (Reitan and Thingstad 1999).  

Breeding habitat upstream of dams may be lost as narrow, fast-flowing rivers become part of the reservoir or 

widen and slow more than is preferred by Harlequin Duck (Robertson and Goudie 1999). Reitan and Thingstad 

(1999) found that Harlequin Duck does not use hydroelectric reservoirs. This species was considered to be at 

particular risk from the Great Whale Project in northern Quebec because it would result in the elimination of 

rapids used as breeding habitat (Poulin and Lefebvre 1993).  

5.7.13 Other Species of Concern 

Data from the breeding bird survey have been used to estimate population trends for many species (Sauer et al. 

2007). Loess-smoothed estimates for the period 1966 to 2006 showed statistically significant trends for 

Common Nighthawk of -5.2 percent in eastern North America and -4.3 percent in Canada, for cumulative losses 

over 40 years of 88 (in eastern North America) and 83 percent (in Canada) of the populations. For Olive-sided 

Flycatcher, statistically significant trends of -4.9 percent in eastern North America and -3.9 percent in Canada 

represent total losses of 87 (in eastern North America) and 80 percent (in Canada). Estimates for Rusty Blackbird 

over the same period showed mean annual declines of -3.3 percent in both eastern North America and Canada, 

representing a total population decline of 74 percent (although the results are not statistically significant). Gray-

cheeked Thrush has not been surveyed sufficiently by the breeding bird survey to permit a trend analysis 

(Lowther et al. 2001, Internet site). Habitat loss is considered a key factor in the decline of Common Nighthawk 

and Rusty Blackbird (Avery 1995, Internet site; Poulin et al. 1996, Internet site), Olive-sided Flycatcher and Gray-

cheeked Thrush (Altman and Sallabanks 2000, Internet site; Lowther et al. 2001, Internet site; Kochert et al. 

2002, Internet site). 

Although the birds of concern are rare in the Assessment Area, most are not restricted to regionally uncommon 

habitats. However, considering the severity of the population decline exhibited by birds at risk and their 

potential sensitivity to habitat loss, change in habitat may have an influence on distribution and abundance. 

Birds at risk require habitat that provides foraging and nesting opportunities, as well as shelter from predators. 

Baseline studies (Minaskuat Inc. 2008d) found these species showed variable dependence on specific habitat 

types. Almost all Rusty Blackbird were in wetland habitat, exclusively fens and bogs, although elsewhere the 

species also frequents a variety of other riparian and wetland habitats. In a recent waterfowl survey of the 

northern portion of the Military Training Area, LGL Limited (2008) noted Rusty Blackbird on seven of 14 plots, 

including one that was within the Assessment Area during 2007. Minaskuat Inc. (2008d) noted that Common 

Nighthawk was primarily in flight over Happy Valley-Goose Bay, with one sighting in a burn inside the 

Assessment Area. Olive-sided Flycatcher was also most strongly associated with the edges of burns. However, 

Gray-cheeked Thrush had a more varied distribution, occurring in a variety of mature forest types including 

white spruce, wet spruce and dry spruce, although in almost all cases adjacent to wetland or riparian habitat.  

A reduction in the quantity or quality of primary habitat and/or breeding area will result in a change in 

distribution. Displaced individuals are likely to occupy lower quality habitat that may be less desirable in terms 

of food availability, nesting opportunities, and/or shelter from predators and weather. The additional energy 

expenditure associated with adapting to such conditions could pose adverse environmental effects. Additionally, 

displaced individuals may experience increased intra-specific competition for resources that may lead to 

reduced reproductive output. For example, Common Nighthawk is a territorial species and requires large 

territories in response to reduced habitat quality. This could result in fewer occupied territories on a regional 
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scale (Poulin et al. 1996, Internet site). Increased inter-specific competition for resources may be a concern for 

Gray-cheeked Thrush that has considerable ecological overlap with Swainson’s Thrush (Mack and Yong 2000, 

Internet site). 

5.8 Change in Health - Existing Knowledge 

Project activities ranked as 2 that are predicted to result in a change in health is presented in Table 5-6. A check 

mark indicates that the Project has the potential to cause a change in health of these KIs. For this Project and 

this assessment, change in health refers either to 1) methylmercury bioaccumulation that can occur in middle to 

high trophic levels or the uptake of contaminants in relation to the Project, or 2) health risk to Black Bear from 

consuming garbage at Project camp sites.  

Table 5-6 Change in Health - Project Activities Ranked as 2 for Terrestrial Environment Key Indicators 
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Construction 

Site Waste Management               

Camp Operations               

Operation and Maintenance 

Water Management and Operating 
Regime 

             

Site Waste Management               

Accidents and Malfunctions 
A
 

Dam Failure              

Forest Fire              

A
 Accidents and Malfunctions are addressed in Chapter 6 

Mercury is naturally occurring and present in all organisms. When land is flooded through reservoir creation, 

existing mercury in the soil (whether naturally occurring or deposited through the global mercury cycle) and 

mercury that migrates to the new sediment (i.e., flooded soil) through the water column can undergo 

methylation, primarily by sulphate-reducing bacteria. (Methylation is a chemical process that converts less toxic 

inorganic mercury to a more toxic form, methylmercury.). Newly flooded areas can have higher methylmercury 

concentrations than natural water bodies because flooded vegetation (e.g., ground cover, leaves, and moss) 

breaks down and provides food for the bacteria responsible for methylation. As smaller aquatic organisms are 

eaten by larger ones, methylmercury biomagnifies in the consuming wildlife and becomes more concentrated in 

species at each step higher in the food chain. Removal of vegetation before reservoir inundation, liming to 

increase pH and the addition of inorganics to cover organic material are mitigation measures that can reduce 

potential methylmercury formation. 

Increased methylmercury levels are a potential issue for Moose, Black Bear, Beaver, Marten, Canada Goose, Surf 

Scoter, Osprey, Wetland Sparrows, Harlequin Duck and various Species of Concern because their food chains 

include aquatic vegetation. However, for all KIs, environmental effects would be limited to individual animals 

foraging on vegetation along the perimeter of the reservoir. Species like Black Bear and Marten (carnivores and 
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omnivores) are at greater risk of bioaccumulation than species lower in the food chain, but their largely 

terrestrial diet would limit their exposure to low levels.  

The Canada Goose food web is dominated by aquatic plant matter, which may be subject to the release of 

greater amounts of methylmercury associated with reservoirs. As an herbivore, Canada Goose is at less risk of 

bioaccumulation than species higher in the food web, but increased methylmercury remains a possibility 

(Environment Canada 2002). Increased methylmercury may occur for Surf Scoter because its diet is primarily 

molluscs, many of which are filter feeding and toxin accumulating. While this will not affect Surf Scoter at its 

breeding sites, individuals could be exposed in staging areas (on the reservoirs). Methylmercury uptake may be 

of concern for Wetland Sparrows because aquatic insects and vegetation dominate their summer diet 

(Wheelwright and Rising 1993; Ammon 1995; Mowbray 1997; Arcese et al. 2002, Internet site; Scheuhammer et 

al. 2007). Only individuals breeding along reservoirs would be at risk.  

Elevated levels of mercury by the release of methylmercury associated with reservoirs may occur for Harlequin 

Duck because its food web is entirely aquatic. However, because it is likely to feed within a reservoir only during 

brief staging periods, exposure would be minimal (Robert and Cloutier 2001). The release of methylmercury 

associated with reservoirs may be of concern for Rusty Blackbird because aquatic insects dominate its summer 

diet (Avery 1995, Internet site). However, only individuals breeding along the reservoirs would be at risk. 

Although Common Nighthawk sometimes feeds on aerial insects that have an aquatic life stage (Poulin et al. 

1996, Internet site), its lower position in the food web and the infrequency of this dietary component suggest 

that this species will not experience a change in health related to increased methylmercury. Similarly, studies on 

the diets of Olive-sided Flycatcher and Gray-cheeked Thrush indicate that these species prey primarily on 

terrestrial insects; they can be considered to be at minimal risk from methylmercury (Altman and Sallabanks 

2000, Internet site; Lowther et al. 2001, Internet site).  

Foraging activities by Black Bear in areas of human waste associated with the Project may affect the species 

health. Black Bear that forage in dumps and other sources of garbage may be more susceptible to infections and 

disease. For example, the muscleworm Trichinella sp. occurs in uncooked garbage, particularly uncooked pork 

products (Pozio et al. 2001). The common course of infection of Trichinella sp. in Black Bear is through ingestion 

and may result in an increased display of aggressive behaviour (Worley et al. 1983). This leads to a greater need 

for killing infected Black Bear because it demonstrates little wariness of humans. Infections from Trichinella sp. 

can transfer to humans that hunt and consume infected bears (Bair and Etges 1969). Trichinosis can affect the 

central nervous system of humans and in severe cases, lead to death. Proper food storage practices and 

appropriate waste management activities are effective means of reducing and preventing human-bear conflicts. 

In 1997, Innu participants at a Black Bear management workshop for the VBNC project emphasized this principle 

of avoiding disturbance to Black Bear (Black Bear Workshop Minutes 1997). Innu elders expressed concerns 

regarding Black Bear foraging on waste products at project sites, since Innu consume Black Bear meat. The 

Voisey’s Bay Project had in place a waste collection system involving bear-proof containers and incinerators to 

reduce Black Bear attractants; consequently, the level of concern was greatly reduced.  

5.9 Mortality - Existing Knowledge 

Project activities ranked as 2 that are predicted to result in mortality are provided in Table 5-7. A check mark 

indicates that the Project has the potential to cause mortality of these KIs. The Project may result in mortality 

from disturbance of nests or dens during vegetation clearing or inundation, through vehicle collisions, possible 

drowning of individual animals during inundation of the reservoirs and increased hunting or trapping as a result 

of improved access.  
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Table 5-7 Mortality - Project Activities Ranked as 2 for Terrestrial Environment Key Indicators 

Project Activities and Physical Works 
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Construction 

Site Waste Management              

Camp Operations               

Reservoir Preparation               

Impounding              

Transportation and Road Maintenance              

Operation and Maintenance 

Site Waste Management               

Inspection, Maintenance, Repairs along 
Transmission Line 

             

Transportation/Presence and 
Maintenance of Access Roads 

             

Accidents and Malfunctions 
A
 

Dam Failure              

Forest Fire              

A
 Accidents and Malfunctions are addressed in Chapter 6 

5.9.1 Vehicle Collisions 

Although statistics are unavailable, Caribou has been known to be struck by vehicles while attempting to cross 

the TLH. Highway mortality is assumed to be highest during the winter when individuals can become trapped 

between the high snow banks on either side of the road, particularly when vehicle traffic is heavy. This will be a 

greater concern for species that are attracted to roadsides. For instance, vehicle collisions represent a major 

cause of mortality in part of the range of Moose (Bowyer et al. 2003). A review of Moose vehicle collisions in 

Newfoundland found that 79 percent occurred on straight sections of highway and usually during low light 

conditions (Joyce and Mahoney 2001). Black Bear is susceptible to vehicle collisions because it travels long 

distances in search of optimal foraging sites, and roads are easy corridors to follow when terrain is blocked or 

difficult to traverse. Bears are naturally curious and may approach a food source (e.g., berries) if danger is not 

imminent; thus, they may not avoid roadways. Even at low levels of traffic, bear-vehicle collisions may occur, 

including on the TLH (W. LeBlanc, pers. comm.), leading to injury or fatality (Transport Canada et al. 2007). Bear-

vehicle collisions are likely to occur more among dispersing young or migrating males that cross highways more 

frequently in search of new territories (McCown et al. 2004; Dixon et al. 2007). 

Attraction to roadside areas for feeding (particularly during spring) makes Porcupine susceptible to vehicle 

collisions and hunting pressure. Schmelzer and Fenske (n.d.) observed that Labrador roadsides often contained 

emergent vegetation seven to 10 days before adjacent forested habitats. Porcupine tended to move to such 

areas, foraging day and night, becoming vulnerable and easily approached by hunters. 

Erickson et al. (2005) reviewed the available literature regarding bird mortality from anthropogenic causes and 

concluded that, while estimates vary depending on location and species, fatalities were estimated to be less 
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than 0.2 percent of the breeding population in an adjacent area. In general, passerines were the most common 

fatalities, whereas waterfowl and raptors were the least (Erickson et. al. 2005). In situations where roads pass 

through primary habitat, there is risk of mortality due to vehicle collisions for Swamp Sparrow (Mowbray 1997) 

and for Gray-cheeked Thrush and Rusty Blackbird, which forage extensively on or near the ground. Poulin et al. 

(1996, Internet site) and Iron and Pittaway (2000) indicate that the decline of the Common Nighthawk may be 

related to vehicle collisions and other factors (e.g., decreases in prey base, nest predation). 

5.9.2 Drowning 

Impoundment will occur when the civil works are advanced to a point that the dam can withstand the 

hydrostatic pressure of the reservoir. The current project schedule indicates that the civil works will be ready for 

impoundment to commence in the August to October timeframe for both Gull Island and Muskrat Falls, 

however in different years. 

Most species are either sufficiently mobile or are good enough swimmers to avoid the possibility of drowning 

during reservoir impoundment. Sensitive and most vulnerable periods as well as usual presence of KIs in the 

assessment area are provided in Table 5-8. The risk of drowning for each KI will depend on the 

age/mobility/stage of development of juveniles and when the impoundment will occur. 

Table 5-8 Vulnerability to Inundation for Key Indicators in the Terrestrial Environment Assessment Area 

KI Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

GR Herd                         

RWM Herd                         

Moose                         

Black Bear                         

Beaver                         

Marten                         

Porcupine                         

Canada Goose                         

Surf Scoter                         

Ruffed Grouse                         

Osprey                         

Wetland 
Sparrows 

                        

Harlequin Duck                         

Other Species of 
Concern 

                        

Yellow - presence; Pink - heightened vulnerability; Blue - highest vulnerability 

Caribou are strong swimmers (Thomas and Gray 2002) and should not be at risk if crossing reservoirs under 

normal conditions. If impoundment occurs after the calving season it is not anticipated that there would be 

drowning of adult Moose.  

The ongoing telemetry study has indicated that Black Bear in the Assessment Area enter dens in early November 

(Minaskuat Inc. 2009b) which is currently after impoundment is scheduled to be completed. Flooding of an 

active Beaver colony during the fall, when food caches are being developed, could cause the displaced animals 

to have a lowered over-winter survival rate. 

Marten are highly mobile. Marten young are born in the early spring (March and April) but remain in the nest for 

two months after birth, therefore they will be mobile enough to escape the rising water level. 
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Young Porcupine are precocious and can move quickly (Banfield 1974) suggesting that they might be able to 

swim to higher ground, even at an early age. Mothers would probably lead their young to higher ground as the 

water level rises. Banfield (1974) describes Porcupine as excellent swimmers.  

The potential drowning of nestlings will depend on when impoundment actually occurs, young birds will have 

fledged by early fall. 

5.9.3 Increased Hunting or Trapping 

Hunting is generally considered additive to other limiting factors, such as habitat loss and fragmentation, and 

may further reduce a declining population (Thomas and Gray 2002). In areas of unfragmented, high quality 

habitat with no predator control, Caribou can withstand only two to three percent annual hunting mortality 

(Yukon Renewable Resources 1996). This annual allowance decreases to zero for Caribou in areas with low 

quality habitat, multiple predators and human development. 

Linear corridors associated with development can provide improved access for hunters and poachers (James and 

Stuart-Smith 2000; Nellemann et al. 2001; Vistnes and Nellemann 2001). This is particularly true in winter with 

frozen ground and snow cover, when transmission lines, seismic lines and winter roads open up previously 

inaccessible areas. Increased road access (particularly in areas of former relative isolation) could lead to 

increased hunting pressure on Moose (Eason et al. 1981) and other species hunted or trapped in the region 

(e.g., Beaver, Porcupine, Canada Goose, Surf Scoter and Ruffed Grouse). Waterfowl species similar to Surf Scoter 

and Harlequin Duck are particularly vulnerable because many are not capable of flight at the start of the hunting 

season in early September (LGL Limited 2008). Although Harlequin Duck may not be hunted legally in Labrador, 

juveniles and females are easily confused with other species of waterfowl and some individuals may be shot 

occasionally. 

Increased road access leads to an increase in hunting pressure that in various populations comprises five to 29 

percent of mortality (Rusch et al. 2000). Bergerud (1985) also considers hunting as additive because yearlings in 

secondary habitat move to optimum locations where competitors are less in number. Rusch et al. (2000) 

however, suggest that in most populations, hunting is considered compensatory, having little effect on 

population size as immigration may offset hunting mortality among contiguous populations.  

5.10 Environmental Effects Management 

Consistent with the Environmental Policy and Guiding Principles of Hydro, which has been adopted by all lines of 

business within 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 (Hydro 2002). Following the guiding principles of Preventing Pollution, 

Improve Continually and Comply with Legislation, Nalcor Energy is committed to eliminating and reducing 

adverse environmental effects. As this Project has 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 

considering best practice under current industry standards for environmental protection and mitigation. 

Through continued design refinement and optimization of the Project, additional mitigation strategies have also 

been developed as part of the iterative planning process. 

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. The Project will also be constructed with the principle of designed 
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environmental mitigation systems. Aspects of the Project such as siltation and erosion control will be designed 

and provided as technical specifications in contracts. This will allow the guidelines and standards set out in the 

EPP to be met in a practical and measurable manner. A summary of standard effects management measures 

during both construction and operation and maintenance applicable to the Terrestrial Environment is provided 

in Table 5-9. A listing of additional KI-specific effects management measures being proposed for this Project is 

provided in Table 5-10.   

Table 5-9 Standard Mitigation Applicable to the Terrestrial Environment 

Project Component/ 
Activity 

Standard Mitigation/Design 

Site Personnel and 
Environmental 
Awareness 

A no harvesting policy will be implemented for site personnel and harassment of wildlife will be prohibited 
and no firearms will be allowed on-site. As well, no pets will be permitted on-site. Periodic Environmental 
Awareness Sessions will be conducted for all construction personnel. 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 Nalcor Energy will limit surface disturbances using environmental site monitors who will supervise (for 
compliance) all activities described in the EPP. Limited surface disturbance has been built into the design of 
the Project. For example, during the 1975 construction start, a 30 ha site was cleared and grubbed for the 
camp; the camp for the construction of the proposed Gull Island development will be in the same location. 
Existing roads, quarries, borrow pits and existing transmission line corridor will be used where possible. 
Activities will be scheduled around sensitive periods 

Access Roads All temporary access roads will restrict access for safety and security reasons and work areas will be posted. 
Speed limits will also be posted and communicated to workers. The construction roads for reservoir clearing 
will be located in such a way as to minimize the length and number of roads outside the flood zone. The 
majority of the road infrastructure will be flooded once the reservoir is impounded 

Noise  All vehicles and generators will have exhaust systems regularly inspected and mufflers will be in good 
operating condition 

Rehabilitation 
Following 
Construction 

Following construction, rehabilitation of work sites, including the transmission line, quarries and borrow pits 
and construction infrastructure will be in accordance with Rehabilitation Plans and the Project EPP. Natural 
revegetation of disturbed surfaces will be encouraged, where applicable, and where required and 
appropriate active revegetation will be conducted (soil and terrain conditions permitting). Periodic 
inspections subsequent to rehabilitation of the construction sites will be conducted to measure the success 
of these measures. Rehabilitation of borrow areas will include restoration of natural drainage and re-
establishment of stable gradients. Where land is compacted, Nalcor Energy will arrange to loosen up the 
ground to make it suitable for the introduction of trees or shrub plants. Permanent drainage patterns will be 
established through grading, which will also reduce erosion. When temporary access roads are no longer 
required, bridges at stream crossings will be removed. Bridge structures will be temporary in nature. The 
road surface will be scarified to promote the natural regeneration of a productive forest. Roadside ditches 
will be filled in. Stream banks around disturbed areas will be stabilized for erosion protection 

Blasting All blasting will be undertaken in compliance with the appropriate permits and approvals and include the use 
of blasting mats. Explosives will be used in a manner that will minimize damage or defacement of landscape 
features, trees and other surrounding objects by controlling the scatter of blast material beyond the limits of 
the work site. Blasting patterns and procedures will minimize shock or instantaneous peak noise levels 

Construction Camps - 
Waste Management 

Sewage treatment at the accommodation complexes will be designed in accordance with guidelines as set 
out by the Province, will be used to provide an environmentally acceptable sewage effluent for discharge 
Solid waste will be stored in bear-proof containers and transported on a regular basis to the landfill at Happy 
Valley-Goose Bay (subject to the approval of the municipality). A recycling program will also be implemented 
at the camp to reduce the amount of solid waste generation. Temporary camps will have their own on-site 
water and electrical power as well as facilities for sewage treatment, garbage and disposal 

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  

Quarries and Borrow 
Pits 

Standard mitigations and permitting will be conducted and completed for all quarries and borrow areas as 
per the Project EPP and Rehabilitation Plans 

Transmission Line 
Vegetation 
Management 

Any herbicide use will be by hand and sprayed from the ground to control drift. Trees and tall shrubs will be 
cut and herbicide applied to stumps 
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Table 5-10 Additional Specific Effects Management Measures 

Key Indicator Effects Management Measures 

Caribou, Moose, Beaver, Canada 
Goose, Osprey, Harlequin Duck  

Reservoir preparation will remove (where feasible) forest cover such that the reservoir water 
surface (and littoral zone) will provide unimpeded access for wildlife.  

Caribou, Moose, Beaver, 
Wetland Sparrows, Species of 
Concern  

The new reservoirs’ riparian zone (generally up to 3 m elevation above high water level) will be 
cleared of existing vegetation to encourage the growth of shoreline vegetation reflecting a natural 
(pre-Project) riparian zone 

Migratory Birds - Canada Goose, 
Surf Scoter, Osprey, Wetland 
Sparrows, Harlequin Duck, 
Other Species of Concern 

Consistent with the MBCA and associated Regulations, a management plan will be developed and 
implemented to reduce risk and mitigate disturbance to nests and young of these species. The 
current Project schedule for impoundment avoids breeding season for both reservoirs 

Beaver, Moose, Canada Goose, 
Surf Scoter, Ruffed Grouse, 
Wetland Sparrows, Species of 
Concern  

At the inflow areas for major tributaries, special measures (e.g., scarification) will be taken to 
encourage development and re-establishment of delta areas and wetlands 

Caribou Nalcor Energy will continue its participation on the Labrador Woodland Caribou Recovery Team 
regarding the RWM Herd and support of related research such as the telemetry monitoring 
program. Nalcor Energy will also encourage the Province to maintain the ban on hunting during 
incursion of the GR Herd into the RWM Herd range. Further, access to facilities and Project 
activities will be controlled, limiting disturbance when individual Caribou are present 

Moose, Osprey, Wetland 
Sparrows 

Reservoir preparation will be designed to avoid sensitive wildlife areas/habitats during sensitive 
periods (e.g., Moose in wintering areas, Osprey breeding season) using set-back distances where 
appropriate 

Caribou, Moose, Black Bear Nalcor Energy will conduct wildlife surveillance prior to blasting, and will discontinue blasting in 
the presence of high densities of animals (Caribou, Moose, Black Bear) 

Black Bear Procedures to be included in the EPP will consist of protocols for proper food storage and waste 
management, personnel awareness and training, and equipping personnel away from camps with 
warning devices. Electric fencing will be placed around selected sites that have a high level of 
attractants (site waste management facilities). A protocol will be described in the EPP for a Black 
Bear management decision process. Blasting would not be initiated during winter to minimize 
possible effects on nearby Black Bear dens or cause animals (particularly cubs) to vacate such areas 
during cold temperatures 

Beaver Nalcor Energy will live-trap and relocate Beaver from active colonies within the proposed reservoir 
prior to flooding 

Osprey (Bald Eagle) Nalcor Energy will replace physically disturbed Osprey nests (approximately 11) with artificial 
platforms. Activities within 200 m of active nests will be strictly controlled (Volume IA, Section 
4.8.2.4) 

Ruffed Grouse Nalcor Energy will encourage formation of /create hardwood forest adjacent to the Muskrat Falls 
Reservoir 

Wetland Sparrows and Species 
of Concern 

Nalcor Energy will encourage formation of riparian marsh (wetland) at selected locations adjacent 
to the reservoirs. This will provide habitat for Wetland Sparrows, Rusty Blackbird, Olive-sided 
Flycatcher and other wildlife (herpetiles). Riparian vegetation approximately 30 m in width will be 
left in place during the Muskrat Falls Reservoir preparation, allowing time for replacement areas to 
become established. Larger trees will be selectively cleared from this buffer 

5.11 Environmental Effects Assessment - Change in Habitat 

Many of the activities associated with construction have the potential to alter or change wildlife habitat and 

result in subsequent changes in abundance and distribution of wildlife populations. Change in habitat may occur 

because of physical disturbance such as site clearing, which can represent a long term or permanent change, or 

due to noise levels (increase over ambient levels), dust and human presence, which can temporarily reduce the 

quality of habitat for wildlife. Species differ in their ability to adjust to these landscape perturbations and may 

have a threshold beyond which decline (at least locally) would occur. This resilience is considered for each 

species. To evaluate the change in habitat, the measurable parameter relates to the quantity of primary habitat, 

staging or breeding habitat, or the number of breeding sites effects, depending on the KI (Section 5.4). Standard 
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mitigation to be used during construction is listed in Table 5-9. The construction activities that may result in 

habitat change include: 

• upgrading and constructing site access roads; 

• site preparation and construction of site buildings; 

• excavation for and installation of generation components; 

• transmission line construction; 

• camp operations; 

• quarrying and borrowing; 

• reservoir preparation; 

• impounding; and 

• transportation and road maintenance. 

During operation and maintenance, the potential for the Project to result in change in habitat will be reduced. 

Water management and operating regimes will result in water levels in the reservoir being similar or less than 

existing fluctuations (as discussed more fully below). Inspection, maintenance and repairs along transmission 

line can result in physical changes to habitat, as well as short term disturbances from noise and human 

presence. Transportation/presence and maintenance of access roads during operation would also contribute to 

localized noise and potential disturbance of wildlife. 

5.11.1 Change in Habitat during Construction 

5.11.1.1 Surficial Disturbance 

For construction at Gull Island, temporary gravel access roads will be required both within the construction site 

and to access off-site quarry and borrow areas. Roads to be constructed on the north side include access to the 

temporary construction bridge, switchyard and main dam, while the south side includes access to the power 

facility and laydown area. The access roads to the switchyard, main dam and powerhouse will be later upgraded 

to permanent roads. Approximately 4 km of temporary road will be required to access these facilities. Roads will 

also be required to access the various structures on-site (approximately 12 km) and off-site areas (approximately 

11 km), including borrow areas. 

Road access will also be required for reservoir preparation. There will be six access roads in the eastern section 

of Gull Island Reservoir, totalling 105 km, and three in the western section of the reservoir totalling 39 km. As a 

design principle, roads will be kept to a minimum and located within the flood zone wherever possible, such that 

the total area of disturbance is reduced.  

For construction at Muskrat Falls, early access to the south bank of the river will use the forest access road along 

the south bank of the river. This road (built by NLDNR) will require an extension (approximately 5 km) to access 

the Muskrat Falls site. An estimated 20 km of temporary site roads will also be required to access other 

structures on-site. Approximately 2 km of construction access roads will be required to access borrow areas.  

Road access will also be integral to the Muskrat Falls Reservoir preparation. On the north side of the river there 

will be five access roads with a total length of approximately 16 km, and 69 km of haul roads. On the south side 

of the river, there will be approximately 85 km of haul roads. Potential locations for access roads for reservoir 

clearing are identified in Volume IA, Appendix IA-D. 
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In total, there are approximately 368 km of roads and 263 km of new transmission line. These activities will 

occur along and/or parallel to existing right-of-ways, as well as occur within the proposed reservoirs, wherever 

possible. The Project area will be limited through careful design and environmental protection planning. As well, 

of the 14 access roads to be constructed for the reservoir preparation in addition to those for other activities, 

only two (those leading directly to the facilities at Gull Island and Muskrat Falls) will be maintained. All other 

access roads will be rehabilitated. Nalcor Energy will remove culverts and encourage vegetation re-

establishment in the right-of-ways.  

Preparation, construction, excavation and installation of generation components will require site preparation 

and clearing at the footprint of facilities and buildings and laydown areas. Temporary construction camps and 

quarries and borrow pits will also require some site clearing activities. Together, these activities occupy 

approximately 16 km2.  

Habitat alteration/disturbance will also result from reservoir clearing. Reservoir preparation will remove forest 

cover and disturbance associated with increased human presence and machinery will also reduce habitat quality 

for wildlife. For Gull Island, the proposed strategy involves clearing of a wide ring around the Gull Island 

Reservoir (representing over 50 percent of its surface area). All trees and brush will be cleared from an area 

within 3 m elevation above full supply level (FSL) to 3 m below low supply level (LSL) (including trees below this 

level yet extending into this area), comprising a cleared area of approximately 8,400 ha. The first activity of 

reservoir clearing will involve the construction of access roads and this activity will be intermittent throughout 

the clearing program (Volume IA, Section 4.4.1.2). As crews advance up the reservoir towards Churchill Falls 

Power Station, additional access roads and camps (camps no longer in use will be demobilized) will be 

constructed and existing access roads extended to facilitate access to the areas being cleared.  

The clearing of the Muskrat Falls Reservoir will be scheduled so that operations in the Gull Island Reservoir will 

relocate to there (Volume IA, Section 4.4.2.2). The clearing strategy for Muskrat Falls will involve the removal of 

vegetation within the zone (3 m above FSL and 3 m below LSL) plus all trees below this elevation that extend 

into this zone, while retaining riparian vegetation (low trees, shrubs) to provide wildlife habitat until the 

impoundment of the reservoir.  

Impounding, following reservoir preparation, will result in the creation of 126 km2 (Volume IIA, Section 4.11.1) 

of additional open water habitat. Because the areas to be inundated will have been cleared of vegetation, the 

reservoir will represent habitat for most species. The current Project schedule indicates that both reservoirs will 

be impounded between August and October, over a 33 to 37 day period in Year 6 for Gull Island, and during 10 

to 12 days in Year 9 for Muskrat Falls.  

A description of the habitat to be altered or lost for each species because of the reservoir preparation and 

subsequent inundation is provided in subsequent sections. Each table provides a quantification of primary, 

secondary and tertiary habitat available for each KI within the Assessment Area and quantifies the area to be 

inundated. For Beaver, Surf Scoter, Osprey and Harlequin Duck, it was not possible to evaluate habitat quality at 

this scale. For these species, a more qualitative assessment of the change in habitat resulting from the Project 

has been developed. Similarly, for the waterfowl species (e.g., Canada Goose, Surf Scoter, Harlequin Duck), the 

amount of staging and breeding habitat used presently is compared to the future situation within each sub-

section. 

5.11.1.2 Noise Zone of Influence 

The noise associated with Project activities (including transportation and road maintenance), will influence 

adjacent habitat. Noise (or unwanted sound) associated with the Project was modelled to estimate an 
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established zone of influence for noise from blasting activity and traffic on access roads. All activities during 

construction will be carried out according to the Newfoundland and Labrador Occupational Health and Safety 

Act and Regulations. The ambient noise levels for the lower Churchill River sites are approximately 35 dBA at 

night and 45 dBA during the day. The acoustic characteristics of the area are dominated by wind noise, flowing 

water sounds, and sounds of birds and insects at certain times of the year. Anthropogenic sounds consist of 

occasional vehicle noise from the TLH and occasional recreational use of all terrain vehicles or snowmobiles.  

Construction activities cause noise within the immediate construction site, and the sounds of these activities can 

transmit some distance before they are attenuated to an acceptable level. There are no communities or 

seasonal residences near the Project area, and the major concern about noise is the interaction with wildlife. To 

simulate the noise from the traffic on the access roads, the largest scale traffic of 100 heavy truck trips per hour 

(on-site) was assumed. These trucks were assumed to travel at a speed of 35 km/hr. No assumptions were made 

about the condition of the road. The US Department of Transportation Traffic Noise Model (TNM) was used to 

calculate the sound pressure levels at varying distances from the road (The US Department of Transportation 

2006, Internet site). The attenuation of truck noise away from the road centreline is illustrated in Figure 5-1. At 

approximately 200 m, the average noise would be within the 45 dBA level, even at night. Peak noise from 

passing trucks would be 10 to 15 dBA higher, but would likely not exceed 90 dBA in normal operation.  
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Figure 5-1 Attenuation of Truck Noise Away from Road Centreline 

The typical noise levels at 15 m produced by individual pieces of construction equipment can vary depending on 

the state of repair, size of motor, and the characteristics of the materials being moved, but are generally 

representative of such equipment (Table 5-11). The potential disturbance area for an intensive work site was 

calculated by assuming a representative group of construction equipment to be located within an area of 

approximately 0.5 km by 0.5 km. The group consisted of the following: 

• two bulldozers; 

• one crane (mobile); 

• one grader; 
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• one scraper; 

• one loader; 

• one concrete truck; 

• one generator; 

• one compressor; 

• one heavy truck; and 

• one backhoe. 

Table 5-11 Typical Construction Equipment Noise 

Construction Equipment 
Typical Noise Level at 15 m 

(dBA) 

Earth-Moving 

Loader  85 

Bulldozer  85 

Backhoe  80 

Scraper  89 

Grader  85 

Materials Handling 

Crane (mobile)  83 

Concrete mixer  85 

Concrete pump  82 

Concrete vibrator  76 

Stationary 

Air compressor  81 

Generator  81 

Impact Equipment 

Jack hammer  88 

Pile driver (impact)  101 

Source: US Department of Transportation 2006, Internet site 

The internationally-recognized sound calculation program, CADNAA, was used to estimate the noise resulting 

from this group of equipment at different distances. Meteorological factors, such as temperature, humidity, 

wind speed and direction, influence sound propagation. The effects of wind on outdoor sound propagation 

during different weather conditions could cause large variations in Project-related sound levels measured at a 

receptor. The ISO 9613 noise model simulates downwind propagation under a mildly developed temperature 

inversion, both of which enhances sound propagation and provides a worst-case representation of potential 

effects. For the noise prediction model, a temperature of 10°C and a relative humidity of 70 percent were 

assumed. The temperature was selected based on what is typically recommended as a noise model input. The 

relative humidity was assumed to be 70 percent because this condition enhances sound propagation, and again, 

provides a worst-case representation of potential effects.  

Factors such as terrain conditions, types of vegetation and ground cover can all affect the absorption that takes 

place when sound waves travel over land. The land surrounding the Project site varies in elevation, affecting 

attenuation of Project-related noise (Figure 5-2). 
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Figure 5-2 Estimated Sound Pressure Levels from Construction with Distance from the Site 

The distances given are overestimated, as vegetation and topographic barriers are likely to provide some 

attenuation. 

Noise levels that have an effect on wildlife vary with the species, the time of day, season and other potentially 

masking sounds in the area. In general, impulse sounds with peaks exceeding 90 dBA would be sufficiently loud 

to change the immediate behaviour of an animal such as Black Bear. Levels of anthropogenic noise that 

dominate the natural acoustic environment to an extent that may hamper the natural communication 

mechanisms of wildlife may represent an adverse effect. In general, a noise level that exceeds another by about 

20 dBA is the dominant source. Given the typically quiet environment throughout the Assessment Area 

(exception would be e.g., rapids, proximity to the TLH), sustained noise levels of 55 dBA at night or 65 dBA 

during the day would represent a zone of influence. Estimated noise levels for the Project indicate that blasting 

would create noise levels at 90 dBA up to 2.1 km from the source depending on variables such as snow cover, 

trees and wind speed. Vehicle traffic along access roads and in construction areas would create the same 90 dBA 

at a distance of 50 m. Both of these could cause some alteration in the distribution of wildlife adjacent to areas 

of high noise and dust levels.  

Blasting is an integral and unavoidable part of this construction Project. Blasting noise is a complex function of 

the depth of boreholes, size of the charges, nature of the rock, and the preparation of the surface. It is 

preferable that the bulk of the energy from a blast be dissipated as fracturing of rock rather than as generation 

of atmospheric pressure waves, but some acoustic impact will result from any blast. In many jurisdictions, 

including Newfoundland, blasting limits are imposed on the vibration component and on the air wave 

component. The acoustic peak noise limit is set at 128 dBA. As an example, using the accepted methodology of 

ISO 9613 to calculate sound pressure attenuation in the environment, a blast that caused a peak of 128 dBA at 

approximately 100 m would attenuate to 90 dBA at a distance of approximately 2 km, with some variability due 

to the presence of snow cover, trees, and wind speed.  

Blasting events are of short duration, but the activity (consisting of several short events) will be carried out for 

an extended period during site work. However, for the longer time scale, the main source of disturbance will be 
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the more sustained sound emissions from construction vehicles on access roads and the construction equipment 

within the work site. 

5.11.1.3 George River Caribou Herd 

Habitat Loss 

Clearing and construction activities (i.e., site preparation and construction of site buildings, excavation for and 

installation of generation components, transmission line construction, quarrying and borrowing, reservoir 

preparation, impounding, and transportation and road maintenance) will alter winter habitat availability for the 

GR Herd. This will happen through habitat loss or through sensory disturbance if animals encounter the Project 

footprint during the winter season when individuals can occur within the Caribou Assessment Boundary (Volume 

IIA, Chapter 2, Figure 2-13). Alteration or loss of habitat will occur during all initial physical disturbances 

associated with the Project. This represents a displacement of all individuals within the approximately 126 km2 

of newly flooded habitat. Individuals will also be displaced from the on-land Project footprint.  

The GR Herd occupies a large winter range, estimated at approximately 811,138 km2 during 1998 to 2000 

(Schmelzer and Otto 2003). The Project footprint will affect approximately 0.2 percent of the Assessment Area, 

suggesting that direct habitat loss will have no effect on habitat availability in the winter range of the GR Herd.  

Sensory disturbance can result in greater, albeit temporary, habitat loss compared to the area physically 

disturbed. To estimate the amount of habitat that may be lost due to sensory disturbance, disturbance buffers 

or zones of influence were applied to modelled Project features and activities during construction. These zones 

of influence were based on estimated disturbance distances observed on the existing landscape (Minaskuat Inc. 

2009a). The estimated zone of influence for cut blocks (2 to 4 km depending on season) was applied to the main 

clearing activities associated with the Project during construction. Spatial data were not available for the 

relatively smaller access roads, gravel pits and other Project infrastructure and were not included in this 

assessment. 

Based on the results of this analysis, sensory disturbance (e.g., noise, visual) during construction from both 

baseline and Project disturbances could affect approximately 14.7 percent of the Assessment Area (6,585 km2), 

which is an increase of 8.3 percent from baseline conditions. This represents a small proportion (approximately 

0.8 percent) of the home range of the GR Herd. In addition, the Caribou Assessment Area is only used 

periodically by individuals from this Herd. Migratory herds typically move considerable distances between 

successive winter ranges (Schaefer et al. 2000; Schmelzer and Otto 2003), which would further ameliorate any 

effects of habitat loss within the winter range.  

Movement 

Construction activities (particularly transportation and road maintenance) may affect movement of the 

migratory GR Herd. For example, Northcott (1984) reported that migratory herds avoided crossing an access 

road during construction of a hydroelectric project in the calving and post-calving periods. Movements of cow-

calf groups in Alaska were also greatly reduced by a pipeline and road complex (Curatolo and Murphy 1986). 

However, migratory herds will cross roads when they occur along their migration paths (Bergerud et al. 1984; 

Wolfe et al. 2000), especially roads with low traffic volumes (Wolfe et al. 2000). Under existing traffic volumes 

during winter, which are typically low, it is likely that individuals from the GR Herd are able to cross the TLH. 

However, increased human and vehicle activity along the highway and transmission line corridor during 

construction may result in some interference of crossing, thereby affecting movements for some animals. 

Because the Assessment Area occurs at the southeastern edge of the existing GR Herd winter range (Schmelzer 
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and Otto 2003), impeded movements in this area should have little effect on overall access to forage resources. 

Furthermore, winter range use is highly variable (Schmelzer and Otto 2003), and distances between successive 

winter ranges is 400 to 450 km (Schaefer et al. 2000). Influx of large numbers of individuals from the GR Herd 

into the Assessment Area occurs intermittently, which would result in only periodic interaction of the Herd with 

the Project. Altered movement patterns resulting from Project activities could concentrate individuals in 

undisturbed habitats, which may increase predation risk. However, migratory Caribou often occurs in large 

groups during winter, suggesting that changes in movement will have little effect on predation risk. Additionally, 

staff will be prohibited from harassing any wildlife and a no harvesting policy will be implemented for Project 

personnel. 

5.11.1.4 Red Wine Mountains Caribou Herd 

Habitat Loss 

Clearing and construction activities (i.e., site preparation and construction of site buildings, excavation for and 

installation of generation components, transmission line construction, quarrying and borrowing, reservoir 

preparation, impounding, and transportation and road maintenance) will alter habitat availability for the RWM 

Herd through habitat loss and sensory (e.g., visual, noise) disturbance. Alteration or loss of habitat will occur 

during all initial physical disturbances associated with the Project. Individuals displaced by the Project will likely 

move into other habitats and may expand their home range, as observed in Quebec in response to logging 

activity (Courtois et al. 2002).  

Habitat loss resulting from reservoir and transmission line clearing will affect a small number of Caribou from 

the RWM Herd and portion of their home ranges (Table 5-12). In total, 0.3 percent of the winter range and 0.4 

percent of the calving and post-calving ranges will be affected directly by vegetation clearing in the reservoirs 

and along the transmission line corridor. The amount of habitat loss is extremely low relative to total area for 

the RWM Herd.  

As indicated earlier, sensory disturbance can result in avoidance or lowered use of greater habitat than 

contained with the Project footprint alone. Traffic along access roads is predicted to be at ambient levels at 

distances of about 200 m. To determine the amount of habitat that may be avoided due to sensory disturbance, 

disturbance buffers or zones of influence may be applied to Project features and activities during construction 

(Table 5-13). These estimated zones of influence for cut blocks (2 to 4 km depending on season) may be applied 

to all clearing activities associated with the Project during construction including access roads, gravel pits and 

other Project infrastructure. 

Table 5-12 Change in Habitat within Seasonal Red Wine Mountains Herd Ranges following Reservoir and 

Transmission Line Clearing 

Seasonal 
Range 

Seasonal 
Range Area 

(km
2
) 

Gull Island Reservoir 
Muskrat Falls 

Reservoir 
Combined Reservoirs Transmission Line 

Area 
Changed 

(km
2
) 

Percent 
of Range 

Area 
Changed 

(km
2
) 

Percent 
of 

Range 

Area 
Changed 

(km
2
) 

Percent of 
Range 

Area 
Changed 

(km
2
) 

Percent of 
Range 

Calving  35,785  85.2  0.2  40.6  0.1  125.8  0.4  15.7  <0.1 

Post-calving  35,807  85.7  0.2  40.6  0.1  126.3  0.4  14.7  <0.1 

Winter  44,877  86.7  0.2  40.6  <0.1  127.3  0.3  18.4  <0.1 

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 5-44 VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT 

 

Table 5-13 Estimated Zones of Influence during Baseline, Construction, and Operation and Maintenance 

Seasonal Home Range Potential Disturbance Feature 

Zone of Influence  
(km) 

Baseline Construction 
Operation and 
Maintenance 

Calving Project Facilities NA  2.5  2.5 

Reservoirs NA  2.5  0.0 

TLH Corridor
A
  1.0  2.5  1.0 

Cut Blocks  2.5  2.5  2.5 

 Burns  0.5  0.5  0.5 

Post-Calving Project Facilities NA  2.0  2.0 

Reservoirs NA  2.0  0.0 

TLH Corridor
A
  0.5  2.0  0.5 

Cut Blocks  2.0  2.0  2.0 

 Burns  0.5  0.5  0.5 

Winter Project Facilities NA  4.0  4.0 

Reservoirs NA  4.0  0.0 

TLH Corridor
A
  0.0  4.0  0.0 

Cut Blocks  4.0  4.0  4.0 

Burns  0.5  0.5  0.5 
A
 Because of the proximity of the TLH and existing transmission lines, these were considered as one disturbance feature 

Innu have expressed concern regarding the disturbance from Project activities on Caribou: 

Atiku (caribou) will be driven away from the area because of noise from construction vehicles such as 
big trucks (P2.7.12.06). 

 (p. 86) 

Atiku (caribou) will sense/feel the destruction (damage to, breaking up) of the land and will not be seen 
in the area again (P8.7.12.06). 

 (p. 86) 

The moss that the caribou eat will be scraped from the ground leaving only sand (P8.7.12.06). 

 (p. 86) 

When examined by individual Project component, sensory disturbance during preparation of the reservoirs 

could result in avoidance or reduced occupancy of 4.8 percent of calving seasonal range, 4.1 percent of the post-

calving seasonal range and 6.2 percent of the winter range of the RWM Herd when compared to baseline 

conditions (Table 5-13). Similarly, sensory disturbance during construction along the TLH corridor could alter use 

of 2.2 percent of the calving range, 2.1 percent of the post-calving range and 5.6 percent of the winter range 

when compared to baseline conditions. Habitat near rivers has high predator potential, and would not be 

considered primary, even in the presence of other factors such as cover and food availability (Rettie and Messier 

1998). Thus, Project activities in such areas will have little effect on total habitat availability for Caribou. Change 

in total habitat availability within the seasonal home ranges resulting from construction is considered relatively 

small. 

When zones of influence are merged to account for overlap in disturbance buffers, sensory disturbance during 

construction may result in avoidance or reduced occupancy of up to 12.2 percent of the calving range (4.9 

percent increase over baseline), 9.1 percent of the post-calving range (4.4 percent increase) and 14.7 percent of 

the winter range (8.3 percent increase) (Table 5-14). These estimates are highly conservative because they do 
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not consider the duration of construction over a 10 year period: in any one year, construction activities would 

not encompass the entire Project footprint.  

Table 5-14 Anthropogenic and Natural Disturbance Zones of Influence for Seasonal Ranges of the Red 

Wine Mountains Caribou Herd during Baseline and Construction 

Disturbance Feature 

Calving Range Post-Calving Range Winter Range 

Zone of Influence Area 
Seasonal Range 

Zone of Influence Area 
Seasonal Range 

Zone of Influence Area 
Seasonal Range 

Baseline Operation Baseline Operation Baseline Operation 

km
2
 % km

2
 % km

2
 % km

2
 % km

2
 % km

2
 % 

TLH Corridor  657  1.8  1,418  4.0  371  1.0  1,116  3.1  0.0  0.0  2,513  5.6 

Facilities
A
 NA NA  39  0.1 NA NA  25  <0.1 NA NA  101  0.2 

Gull Island Reservoir NA NA  1,252  3.5 NA NA  1,080  3.0 NA NA  2,125  4.7 

Muskrat Falls Reservoir NA NA  461  1.3 NA NA  390  1.1 NA NA  680  1.5 

Cutblocks
B
  1,289  3.6  1,289  3.6  858  2.4  858  2.4  2,015  4.5  2,015  4.5 

Burns
B
  761  2.1  761  2.1  353  1.0  353  1.0  954  2.1  954  2.1 

Total Disturbance 
(Merged Zone of 
Influence)

C
 

 2,622  7.3  4,375  12.2  1,671  4.7  3,275  9.1  2,864  6.4  6,585
D
 14.7 

A
 Including Project footprint; refer to Volume IA, Section 4.3 

B
 Could only be delineated from the Forest Inventory area 

C
 Including zone of influence around lower Churchill River 

D
 Value includes baseline and Project zone of influence 

() Indicates percent of the total seasonal range for RWM Herd 

% = Percentage 

Movement 

Clearing activities along the transmission line right-of-way, reservoirs, generation, and other Project 

infrastructure may result in avoidance of these areas by female RWM Caribou by 2 to 4 km, depending on 

season. Increased traffic along the TLH and on Project access roads may result in increased displacement of 

Caribou from these areas, particularly during the calving and post-calving seasons. Displacement of Caribou 

away from the TLH corridor, reservoirs, and other sites, could alter movement patterns. 

Currently, there is no evidence that the relatively low level of traffic on the TLH is acting as a barrier to 

movement, at least for some individuals from the RWM Herd whose home ranges span both sides of the 

highway. However, for other Caribou, there appears to be some avoidance of the TLH (Volume IIA, 

Section 2.4.4.3). This effect is likely limited to the summer calving and post-calving season when traffic volume is 

greatest, as indicated by avoidance of the TLH corridor by female Caribou from the RWM Herd during these 

seasons but not during winter. During construction, an additional 120 vehicles/day may use the TLH, largely 

between Gull Island and Happy Valley-Goose Bay and during the summer and fall (shipping season), resulting in 

a 50 percent increase in traffic volume compared to the baseline. This increase in traffic volume may result in 

increased interference during calving and post-calving throughout the construction phase. In Alberta, Caribou 

continued to cross roads, although at a lower frequency, when traffic volume exceeded 700 vehicles/day (Dyer 

et al. 2002), which is considerably higher than will occur during Project construction. Clearing and construction 

of the transmission line may displace Caribou from work sites by up to 4 km and reduce movement across the 

line. Caribou displaced from development sites may return following cessation of construction activities 

(Cumming and Hyer 1998). Because the line will be built in sections, large spans of the transmission line will 

remain undisturbed by activity at any given time (i.e., will occur outside disturbance zone of influence). Caribou 
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is expected to continue moving through the area during construction but may avoid the towers (Nellemann et 

al. 2001; Vistnes et al. 2004; Vistnes and Nellemann 2001).  

Schaefer et al. (2000) reported high calving site fidelity for members of the RWM Herd, with females returning, 

on average, to within 6.7 km of calving sites occupied in the previous year. Reduced access to traditional calving 

sites may reduce survival of young if females are forced to calve in unfamiliar or sub-optimal habitats. However, 

there is no evidence that calving habitat is limiting across the RWM Herd home range or in the Forest Inventory 

(FI) area, suggesting that suitable calving areas are widespread.  

In recent years, a portion of the collared Caribou from the RWM Herd has crossed the river during annual 

movements. Primary calving, post-calving and winter habitat is widespread south of the river, and crossing 

locations are not limited, according to the LCP analysis. Although construction of the generation facilities may 

disrupt movement of Caribou, the animals should be able to move around the relatively small disturbances. In 

contrast, clearing of the reservoirs will result in sensory disturbance that may impede animals from crossing the 

river. Displacement could occur up to least 4 km from active clearing locations and persist for some time after 

clearing (e.g., Chubbs et al. 1993; Nellemann et al. 2003; Vistnes et al. 2004). However, clearing activities will 

occur over several years and large areas of the reservoir will remain undisturbed (i.e., outside disturbance zones 

of influence) at any given time, allowing individuals to cross. In addition, clearing will be limited to a narrow zone 

around the reservoirs. As active disturbance subsides in any given area and avoidance diminishes, individuals are 

expected to move across the relatively narrow section of cleared areas, although possibly at lower frequencies 

than during pre-clearing. 

Overall, broad scale disruption of Caribou movements across the Project area is not expected during 

construction, although there could be avoidance of areas of activity by up to 4 km. Individuals will likely be able 

to cross the TLH during construction, although possibly at lower frequencies than at baseline. Because clearing 

along the transmission line right-of-way and within the reservoirs will proceed over several years and occur only 

in specific areas, individuals should be able to cross these features over a wide area, although the corridor will 

likely be avoided compared to other locations. 

5.11.1.5 Moose 

All terrestrial areas within the Assessment Area provide habitat, but not all have the same quality for Moose. 

Any sections of roads or transmission line that pass through wetlands or mature forest with high canopy closure 

and an abundance of undergrowth could result in loss or alteration of habitat affecting the presence and 

reproductive success of Moose. The transmission line route will intersect with wetlands in the area and result in 

the loss or disturbance of primary spring and summer Moose habitat, possibly reducing suitability for this 

species during construction. The loss of forest cover during reservoir preparation, especially in the valley with 

high canopy closure, will directly influence the wintering distribution of Moose. The access roads will contribute 

to fragmentation of contiguous forest and wetlands.  

Given this species’ dependence on sheltered rich bottomlands in winter, the environmental effects of reservoir 

preparation and impounding will be the most serious habitat alteration of the Project. Once the reservoirs are 

filled, 53.2 km² of primary fall and winter Moose habitat will be permanently transformed into open water 

(Table 5-15) (22.7 percent of the 1,635 km² lower Churchill River valley, and 1.2 percent of the 25,214 km² 

Assessment Area). While there is primary fall and winter habitat available elsewhere in the Terrestrial 

Environment Assessment Area, habitat quality mapping using Regional ELC ecotypes indicates this habitat is 

discontinuous. The lower Churchill River valley supports a disproportionately high percentage of the mature and 

overmature forests in Labrador that provide the canopy closure most favoured by Moose in winter.  
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Table 5-15 Primary Moose (Winter) Habitat in the Lower Churchill River Valley and Watershed following 

Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  233.9  14.3  4,266.5  16.9 

Primary Habitat Lost due to Reservoirs  53.2  22.7  53.2  1.2 

Remaining Primary Habitat  180.7  77.3  4,213.3  98.8 

All other construction activities (i.e., site preparation and construction of site buildings, excavation for and 

installation of generation components, transmission line construction, quarrying and borrowing, and 

transportation and road maintenance) that result in an alteration or loss of habitat will cause temporary or 

permanent displacement of Moose to other habitats. Baseline and historical data indicate that Moose occurs 

more frequently in wetlands and mixedwood areas in valleys than in upland black spruce forests. As a result of 

the Project, more individuals will move into lower quality habitat, with those in remaining patches of primary 

habitat subject to increased competition from individuals in the population that have been displaced. Such 

remnant areas adjacent to the affected habitat may be unable to support the increased density. Individuals may 

thus experience changes in health related to increased energy demands from increased competition and lower 

quality forage or shelter. This is most likely to occur in winter, when there is a need for sheltered habitat that 

provides refuge from deep snow and access to limited forage. A reduction in the availability of such habitat will 

result in some individuals attempting to winter in sub-optimal habitat; those that do find primary habitat will 

experience greater competition for resources. Either scenario will reduce the probability of overwintering 

survival, or reproductive success of females and, consequently, on abundance. One offset is that the species will 

benefit from primary succession vegetation around disturbances above the reservoirs. 

5.11.1.6 Black Bear 

Any access road, transmission line, or other construction activity (i.e., site preparation and construction of site 

buildings, excavation for and installation of generation components, quarrying and borrowing, reservoir 

preparation, impounding, and transportation and road maintenance) that passes through forest could result in 

loss or alteration of habitat and the presence and reproductive success of Black Bear. Because much of the 

transmission line area occurs in forested habitat, primary and secondary Black Bear habitat will be affected, with 

disturbance possibly reducing suitability for Black Bear during construction. The loss of forest cover during 

reservoir preparation will directly influence Black Bear, both through removal of shelter and loss of food 

resources. Black Bear spends up to 20 hours a day foraging during spring, summer and fall, and travels large 

distances to meet energy requirements (Masterson 2006). Fragmentation of habitat could result in individuals 

travelling even greater distances to meet these energy requirements.  

Dust and noise associated with the Project could cause some bears to choose den sites away from main 

disturbance areas or relocate if disturbed sufficiently during denning. Den sites near the Project may be sensitive 

to collapse due to ground vibrations. Elevated noise levels above 100 dB near den sites could result in mortality 

of cubs and injury to adult bears if the dens collapse or if animals vacate these sites during winter. Blasting, if 

required, would be initiated prior to winter to minimize these possibilities. The acoustic peak noise limit for 

blasting in this Project is set at 128 dBA at 100 m that will attenuate to 90 dBA within a distance of 

approximately 2 km. Members of the ITKC identified issues regarding the Project and dens for Black Bear. 
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“Mashku (black bear) dens will be broken up/destroyed. The water will flood their homes” (P2.7.12.06).  

 (p. 86) 

“The bear can make its den elsewhere as long as the flooding does not occur in the fall” (P2.7.12.06); 

 (p. 86) 

“The bear dens will be somewhere else, on top of the hills” (P1.5.12.06); 

 (p. 86) 

“There is a low-land area just upstream of Kamitinishkasht where there are red, muddy banks. This used 
to be a good area for black bears. Their dens were on the hills. There was lots of partridge here as well. 
This will be under water” (P1.5.12.06). 

 (p. 86) 

Camp operations, including site waste management, will result in alteration and loss of habitat, but will also 

attract Black Bear. Bears accustomed to humans are a threat to safety and could necessitate relocation. 

Mitigation measures such as bear awareness training for personnel, the use of bear-proof containers, warning 

devices, electric fencing and proper food and storage practices, control these environmental effects. 

All other Project activities that result in altered or lost habitat will also cause a change in Black Bear distribution. 

Displaced individuals will move into adjacent habitat and may face increased intra-specific competition until the 

population stabilizes. Although the habitat may be lower quality in some areas, individuals that are successful in 

securing territories will compensate by increasing their territory sizes as necessary. It is unknown whether the 

carrying capacity of adjacent areas can accommodate the expected influx of Black Bear; a decline in numbers 

may result if productivity is reduced or competition limits survival due to a lower availability of resources. 

However, the gradual process of removing timber during reservoir preparation may cause bears to expand their 

territories or abandon the valley earlier than inundation, giving them time to seek new territories.  

Given the species’ terrestrial nature, impounding will be the most serious habitat alteration caused by the 

Project. Once the Gull Island and Muskrat Falls reservoirs are complete, approximately 90.0 km2, or 0.5 percent 

of primary Black Bear spring-summer habitat in the Assessment Area (and 7.5 percent of the primary habitat in 

the lower Churchill River valley) will be transformed into open water (Table 5-16). The case is similar for primary 

fall-winter habitat for Black Bear in that 101.5 km2 will be lost through the reservoir creation, or approximately 

8.1 percent of the primary habitat in the lower Churchill River valley and 0.7 percent of the primary habitat in 

the Assessment Area (Table 5-17). Some former den sites are within or immediately adjacent to the future 

reservoirs. Because reservoirs are scheduled to be flooded from August to October, loss of active den sites 

should not occur as the ongoing telemetry program indicates bears enter their dens in November (Minaskuat 

Inc. 2009b). The number of Black Bear likely to be displaced by the creation of the reservoirs is estimated at 40 

to 53 individuals (Table 5-18). 

Table 5-16 Primary Black Bear (Spring/Summer) Habitat in the Lower Churchill River Valley and 

Watershed following Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  1,195.0  73.1  18,253.2  72.4 

Primary Habitat Lost due to Reservoirs  90.0  7.5  90.0  0.5 

Remaining Primary Habitat  1,105.0  92.5  18,163.2  99.5 
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Table 5-17 Primary Black Bear (Fall/Winter) Habitat in the Lower Churchill River Valley and Watershed 

following Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  1,251.5  76.5  15,056.6  59.7 

Primary Habitat Lost due to Reservoirs  101.5  8.1  101.5  0.7 

Remaining Primary Habitat  1150.0  91.9  14955.1  99.3 

 

Table 5-18 Estimated Number of Black Bear Displaced/Home Range Altered by the Creation of the 

Reservoirs 

Area 
Estimated Number of 

Black Bear
A
 

Bears Displaced/Altered from Primary Spring and Early Summer Habitat by Inundation 40 to 47 

Bears Displaced/Altered from Primary Late Summer and Fall Habitat by Inundation 45 to 52 

Bears Displaced/Altered from Secondary and Tertiary Spring and Early Summer Habitat by Inundation 2 

Bears Displaced/Altered from Secondary and Tertiary Late Summer and Fall Habitat by Inundation 1 

Note: 
A
 Density in primary habitat estimated using 0.45 to 0.52 bears/km

2
 (Jacques Whitford 1997); in secondary and tertiary habitats using 

the estimate of 0.05 bears/km
2
 (VBNC 1997) 

5.11.1.7 Beaver 

Clearing of forests and disturbance from human presence and harvesting equipment during primary reservoir 

preparation and impounding (but also from upgrading and constructing site access roads, site preparation and 

construction of site buildings, excavation for and installation of generation components, transmission line 

construction, quarrying and borrowing) will result in the alteration and loss of habitat for Beaver. This phase of 

construction will primarily target forested habitat, but some wetland and riparian habitat will be disturbed. 

Given Beaver’s preference for slow-moving tributaries, the environmental effects of impounding will be the 

most notable habitat alteration resulting from the Project. The reservoirs will permanently transform 126 km² of 

habitat into open water, including some shoreline wetlands and tributaries currently used by this species. 

Members of the ITKC identified concerns regarding the timing of impoundment. 

“Mishta-shipu used to be good for amishku (beaver). If the flooding occurs in the fall, the beaver may not 
have enough time to move away, and their houses will be broken up/flooded. Otherwise, beaver will 
move away)” (P4.16.11.2006). 

  (p. 86) 

“There are all kinds of ushakamishku (places where there are always beaver), in the Tepiteu-shipu area 
and these will all be under water. They will move up the brooks when they realize that the flooding is 
occurring” (P3.5.12.06).  

 (p. 86) 

“If the beaver have built their lodges before the flooding, they will have to be killed *doesn’t explain why 
they must be harvested prior to flooding+” (P3.16.11.2006).  

 (p. 86) 
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A number of “hotspots” were identified by ITKC members along Mishta-shipu where concentrations of 
various animal species were identified. Amishku (beaver) lodges were identified near the mouths of some 
of Mishta-shipu’s tributaries, and in small, protected channels along the main course of the river.  Some 
of the ITKC members suggested that beaver would be able to escape the flooding and find alternative 
habitat, however, this may not be possible if the flooding occurs during the winter when the beaver are 
fully committed to their lodges and their winter food supply is under the ice. Can beaver be transplanted 
to productive habitat outside of the flood zone, and can the timing of the flooding be controlled in such a 
way to allow beaver to escape inundation and thereby reduce their mortality? 

 (p. 98) 

In advance of the impounding, Nalcor Energy will live-trap and relocate active colonies to alternative locations 

above the reservoir limits. 

In Labrador, this species spends proportionately more time foraging than populations elsewhere and requires a 

larger area to supply adequate resources to meet its energy requirements (Schmelzer and Fenske n.d.). Given 

this information, relocation areas will be selected in advance. Surveys indicate that few active colonies will be 

affected by the reservoirs (Minaskuat Inc. 2008f). Individuals may also experience a reduction in fitness related 

to increased energy demands because of competition and lower quality forage or shelter. This may be due to 

harvesting of mature forest, especially deciduous trees linked directly to the quality of the habitat. Increasing 

snow depths, such as occurs in cleared areas, limit Beaver movement in Labrador (Schmelzer and Fenske n.d.) 

and elsewhere (Griesemer et al. 1996). The encouragement of alternative deciduous habitat, specifically for 

Ruffed Grouse, will benefit Beaver. This is particularly true in terms of enhancing areas for aspen near Muskrat 

Falls. 

Dust and noise associated with Project activities will further affect adjacent habitat not surficially disturbed, 

although this will be controlled where possible through the measures outlined in the EPP.  

5.11.1.8 Marten 

The lower Churchill River valley supports mature and overmature forests that provide the structural diversity 

most favoured by Marten. All terrestrial sites within the Assessment Area provide at least some level of Marten 

habitat quality. Much of the transmission line construction will be within a forested area, so there will be effects 

to primary and secondary Marten habitat, with disturbance possibly reducing suitability for Marten during 

construction. The loss of forest cover during reservoir preparation will directly influence Marten, as it generally 

avoids clear-cuts (Steventon and Major 1982; Thompson and Harestad 1994; Potvin et al. 2000). The upgrading 

and constructing site access roads and other Project activities (i.e., site preparation and construction of site 

buildings, excavation for and installation of generation components, and quarrying and borrowing) will 

contribute to fragmentation of contiguous forest and are obstacles to movement for Marten. The dust and noise 

associated with these Project activities will further affect adjacent habitat not surficially disturbed.  

For Marten, reservoir preparation and impounding will represent the greatest habitat alteration as a result of 

the Project. Once the reservoirs are complete, approximately 86.2 km2, or 2.0 percent of the primary Marten 

habitat in the Assessment Area (11.6 percent of the lower Churchill River valley) will be transformed into open 

water (Table 5-19).  
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Table 5-19 Primary Marten (Fall/Winter) Habitat in the Lower Churchill River Valley and Watershed 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  744.0  45.5  4,273.7  16.9 

Primary Habitat Lost due to Reservoirs  86.2  11.6  86.2  2.0 

Remaining Primary Habitat  657.8  88.4  4,187.5  98.0 

All Project activities that result in altered or lost habitat will also cause a change in the distribution of Marten on 

the landscape. Displaced individuals will move into adjacent habitat where they may face increased intraspecies 

competition until the population re-stabilizes. Although this adjacent habitat may be lower quality in some 

areas, Individuals that are successful in securing territories will compensate by increasing their territory sizes 

from those they occupied in the valley. Smith and Schaefer (2002) showed that home ranges in habitats outside 

the lower Churchill River valley are quite large (tens of square kilometres). It is unknown whether the carrying 

capacity of the adjacent areas can accommodate the expected influx of Marten; a decline in abundance may 

result if productivity is reduced or competition limits survival due to a lower availability of resources. However, 

the gradual process of removing timber during reservoir preparation may cause individuals to expand territories 

or abandon the valley earlier than inundation, providing them a temporal buffer for seeking new territories.  

5.11.1.9 Porcupine 

Porcupine habitat is abundant in the Assessment Area, making the species less susceptible to issues related to 

habitat loss or alteration. The exception occurs during about two weeks in spring when individuals seek open 

areas, such as roadsides or riparian vegetation that provide forbs and other green vegetation unavailable 

elsewhere (Schmelzer and Fenske n.d.). In fall and winter, when these food sources are less available, open 

areas less important. 

Construction activities (i.e., upgrading and constructing site access roads, site preparation and construction of 

site buildings, excavation for and installation of generation components, transmission line construction, 

quarrying and borrowing, reservoir preparation, impounding, and transportation and road maintenance) will 

result in the direct loss of Porcupine habitat and a change in the quality of habitat in adjacent areas. This will 

result in edge effects where foraging may prove to be beneficial, particularly in early spring when individuals are 

stressed (post-winter). Other changes include the disturbance of adjacent habitat due to noise, dust and human 

presence. The species is at greatest risk in spring because individuals may concentrate in new edge habitat. The 

EPP will include employee orientation and measures aimed at the awareness of this sensitivity (i.e., that 

Porcupine will be attracted to such areas) to minimize vehicle collisions, for example.  

The transmission line construction between the two generation facilities and Churchill Falls Power Station will 

alter habitat along the 263 km (203 km for the 735 kV transmission line between Churchill Falls Power Station 

and Gull Island and 60 km for the transmission line between Gull Island and Muskrat Falls) right-of-way for the 

two transmission lines. Construction will convert primary habitat to secondary or tertiary habitat in some areas. 

However, the transmission line will be attractive to Porcupine during spring due to the advanced emergence of 

forbs and other green vegetation for forage. Other disturbed areas will have a similar attraction during late 

spring. 

Reservoir preparation will alter habitat through removal of forest cover and the accompanying disturbance from 

human presence and harvesting equipment. Areas inaccessible to clearing, as well as set aside areas, will 
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provide refuge, albeit of lesser quality habitat. Some sites might be clear-cut, resulting in a transformation from 

primary or secondary habitat to tertiary habitat. Selective clearing will occur in Muskrat Falls Reservoir removing 

some trees but leaving others, resulting in degradation of habitat. During reservoir preparation, forest 

vegetation above the proposed future shoreline will be removed to assist development of new riparian zones 

and to provide primary vegetation for displaced wildlife. Clearing associated with the future shoreline will create 

components of improved habitat quality.  

For Porcupine, impounding will represent the largest habitat alteration as the result of the Project. After both 

reservoirs are complete, approximately 76.4 km2 of the primary terrestrial Porcupine habitat in the Assessment 

Area (9.2 percent of the lower Churchill River valley) will be transformed into open water (Table 5-20). The 

inundation will flood 76.4 km2 of primary habitat, representing 1.9 percent of that available in the Assessment 

Area. 

Table 5-20 Primary Porcupine (Fall/Winter) Habitat in the Lower Churchill River Watershed following 

Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  832.9  50.9  4,064.6  16.1 

Primary Habitat Lost due to Reservoirs  76.4  9.2  76.4  1.9 

Remaining Primary Habitat  756.5  90.8  3,988.2  98.1 

Displaced animals will move to occupy other habitats. This represents a displacement of all individuals within 

the areas of the reservoir and other disturbed areas. Existing densities of Porcupine in the various habitats is 

unknown. If displaced animals move to occupy other habitats, possibly of lower quality, increased intra-specific 

competition could occur from a crowding effect. Remnant areas adjacent to the affected habitat might not be 

sufficient to support the increased density. There could also be a lowering of reproductive output and 

abundance due to the increased competition for resources. 

Porcupine may experience lower fitness levels related to increased energy demands because of competition and 

lower quality forage or shelter. This may be caused by clearing of mature forest or a lower tree density (e.g., 

associated with the reservoir preparation) that would subsequently decrease the amount of suitable habitat. In 

addition, increased snow depths occur in cleared areas, limiting Porcupine movement (Schmelzer and Fenske 

n.d.). 

All those Project activities that will result in altered or lost habitat will also cause a change in the distribution of 

Porcupine on the landscape. The dust and noise associated with Project activities will further influence adjacent 

habitat not surficially disturbed. Any change in abundance during this period will depend on whether displaced 

animals will continue to be as productive, due to occupying a habitat of less quality, or due to increased intra-

specific competition. Together, these additional stresses may result in a decline in abundance during 

construction. This may not manifest until the winter each year during construction when combined impacts 

occur. Reproductive success may be less due to such stress. Such issues could have environmental effects on 

individual fitness if animals are required to expend more energy in finding adequate food. As indicated 

(Schmelzer and Fenske n.d.), in Labrador, the species spends proportionately more time foraging for poor 

quality winter diets and, therefore travel greater distances to meet energy requirements than individuals 

elsewhere in North America.  
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5.11.1.10 Canada Goose 

Alteration or loss of habitat for Canada Goose will occur through removal and disturbance of nesting habitat 

during construction and by reservoir preparation and impounding; however, the flooding is timed to occur in fall 

and after the breeding season so that incidental take (inadvertent destruction of the nests and eggs of migratory 

birds) should not be an issue. Reservoir preparation will cause loss or alteration of some wetland areas in which 

some individuals currently nest, as will site preparation, construction of site buildings and transmission line 

construction in upland areas. These and other construction activities such as installation of generation 

components and quarrying and borrowing will also create sensory disturbance (noise and dust) that may 

negatively influence the quality of both breeding and staging habitat for Canada Goose. Such activities could 

influence fitness levels of individuals through displacement to less productive feeding areas or through 

increased stress levels. Members of the ITKC expressed concerns regarding the reservoirs. 

Feeding grounds for geese will be flooded, e.g. at the mouth of Tepiteu-shipu where there is a good 
feeding area for geese (P7.5.12.06). There won’t be any ushatshiss (places where there are always 
geese). The nishk (Canada goose) will feed somewhere else because their feeding area will be 
underwater” (P1.5.12.06).  

 (p. 87) 

“Young ducks won’t find a place to rest on the reservoir. Geese can survive as well, but they won’t be in 
the reservoir” (P8.7.12.06).  

 (p. 87) 

Wetlands (particularly string bogs) suitable for breeding are widespread and common (estimated at 898.9 km2) 

in the lower Churchill River watershed. The amount of primary habitat lost through the creation of the reservoirs 

is 2.4 km2, or 6.3 percent of the primary habitat within the lower Churchill River valley (0.3 percent of the 

primary habitat within Assessment Area) (Table 5-21). Displaced Canada Goose will result in a slight change in 

distribution for those individuals that previously bred in the affected wetlands. 

Table 5-21 Primary Canada Goose Habitat in the Lower Churchill River Valley and Watershed following 

Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  38.2  2.3  898.9  3.6 

Primary Habitat Lost due to Reservoirs  2.4  6.3  2.4  0.3 

Remaining Primary Habitat  35.8  93.7  896.5  99.7 

Some nesting areas within the lower Churchill River valley will be lost. Consistent with the Migratory Birds 

Convention Act and associated regulations (Environment Canada 2007c), a management plan will be developed 

and implemented to address this issue. Changes in distribution and abundance will be a function of the 

availability and productivity of alternate breeding sites within the lower Churchill River watershed or 

Assessment Area.  

5.11.1.11 Surf Scoter 

Alteration or loss of habitat for Surf Scoter will occur primarily through reservoir preparation and the associated 

presence of personnel and equipment on the Churchill River. Site preparation, construction of site buildings and 
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transmission line construction in upland areas may also cause loss or alteration of breeding habitat for Surf 

Scoter if these activities cross or closely approach any shallow and rocky ponds or lakes. Any terrestrial activities 

within the valley, including site preparation, installation of generation components and quarrying and borrowing 

are unlikely to influence breeding habitat. Although construction activities will have minimal direct effect on Surf 

Scoter, associated dust and noise may influence the quality of some staging sites. Noise threshold for 

behavioural responses by waterfowl generally occur at 80 to 85 dBA (Bowles et al. 1991; Goudie and Jones 

2004). Such disturbances could influence the health of individuals through displacement to less productive 

feeding areas or through increased stress levels. Access road traffic during construction is estimated to be at 

ambient levels at a distance of about 200 m. The acoustic peak noise limit for blasting in this Project is set at 128 

dBA at 100 m, with a decrease to 90 dBA at about 2 km. 

Loss of breeding habitat for Surf Scoter will be relatively negligible and some of the associated disturbances may 

be temporary or inconsequential. Displaced individuals will move to occupy other available habitats, although 

the number of nesting sites affected will be few (a management plan will be developed and implemented to 

address this issue). The movement of displaced individuals into other areas (primarily as a result of impounding), 

possibly of lower quality, could create increased densities and subsequent intra-specific competition and 

possible food stress due to insufficient resources. The resulting physical stress could have implications for 

reproductive output and survival. Staging areas will still be present during construction. 

5.11.1.12 Ruffed Grouse 

Construction activities (i.e., upgrading and constructing site access roads, site preparation and construction of 

site buildings, excavation for and installation of generation components, transmission line construction, 

quarrying and borrowing, reservoir preparation, impounding, and transportation and road maintenance) will 

result in the direct loss of habitat and in a change in the quality of habitat in adjacent areas for Ruffed Grouse. 

The short term disadvantage for the species is that its preferred deciduous habitat is not abundant in the lower 

Churchill River watershed. On the other hand, post-disturbance there will be an increase in early-succession 

species such as aspen and birch at a variety of ages and structure consistent with its preferences (Cade and 

Sousa 1985). In some locations, habitat might be altered first by the reservoir preparation with a short term 

benefit (as primary succession species establish in cleared areas), then lost due to the subsequent impounding.  

Displaced individuals will move to occupy other habitats where they may face increased intra-specific 

competition from a crowding effect. Remnant areas adjacent to the affected habitat might not be sufficient to 

support the increased density. Conversely, with little primary habitat available, most clearing should occur in 

lower quality habitat, with a subsequent opportunity for improved quality. Members of the ITKC expressed 

concerns regarding the effects of reservoirs on nesting areas and young grouse. 

“Partridges can survive easily, but their young, their nesting areas will be affected” (ITKC.7.12.06). 

 (p. 87) 

Approximately 2.7 km2, or 2.5 percent of the primary Ruffed Grouse habitat in the Assessment Area (9.9 percent 

within the lower Churchill River valley), will be affected following construction (Table 5-22).  
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Table 5-22 Primary Ruffed Grouse Habitat in the Lower Churchill River Valley and Watershed following 

Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  27.2  1.7  108.7  0.4 

Primary Habitat Lost due to Reservoirs  2.7  9.9  2.7  2.5 

Remaining Primary Habitat  24.5  90.1  106.0  97.5 

There is a relatively low amount of deciduous cover in the Assessment Area and most of the area is coniferous. 

Clearing will allow more deciduous species to establish. As a mitigation measure directed specifically at Ruffed 

Grouse, Nalcor Energy will encourage this type of succession in new riparian areas adjacent to where primary 

habitat would be lost (e.g., Lower Brook). The EPP will have measures addressing dust and noise emissions and 

surface disturbance will be restricted to that which is necessary (e.g., by placing roads below planned inundation 

levels in the reservoir to limit the extent of physical disturbance).  

Upgrading and constructing access roads, site preparation and construction of site buildings, and reservoir 

preparation and excavation for installation of generation components will occur mostly in forested areas 

currently considered predominantly primary and secondary habitat. These activities will result in habitat loss or 

conversion of primary and secondary habitat to tertiary habitat, especially within the Muskrat Falls Reservoir, as 

this will include much of the primary habitat for Ruffed Grouse within the lower Churchill River valley. The 

transmission line between the Muskrat Falls and Gull Island facilities and Churchill Falls Power Station will alter 

predominantly coniferous forest so the recovering areas or edge will probably be of higher quality for Ruffed 

Grouse.  

Reservoir preparation will alter habitat by removal of forest cover and the accompanying disturbance from 

human presence and harvesting equipment. Areas inaccessible to clearing, as well as set aside areas, will 

provide temporary refuge habitat, albeit of lesser quality. Given the relatively short period of the construction 

phase, areas to be clear-cut would not have sufficient time to recover in deciduous habitat. Therefore, most 

removal of vegetation in the reservoirs will result in a lowering of habitat quality. However, during reservoir 

preparation, forest vegetation above the proposed future shoreline will be removed to assist development of 

new riparian zones and to provide primary succession vegetation for displaced wildlife such as Ruffed Grouse. 

Note that clearing in association with the future shoreline will create components of improved habitat quality 

(perhaps similarly enhancing abundance). One area of attention is near Lower Brook where several stands of 

primary habitat exist. Both strategies, of creating additional hardwood habitat and the other to encourage and 

perpetuate this ecotype in existing hardwood stands, will be implemented to support increased density (from 

displaced individuals), since baseline studies (Minaskuat 2008d, 2008g) have indicated that Ruffed Grouse is 

scarcer away from the existing floodplain than within it. Such areas will be enhanced by clearing and site 

preparation techniques to encourage growth of aspen and other deciduous species (Hunter 1993; Simon and 

Schwab 2005a, 2005b). This activity will primarily occur in the Muskrat Falls Reservoir.  

5.11.1.13 Osprey 

Without mitigation, breeding Osprey unaccustomed to human presence and activity can be displaced and 

exhibit lowered reproductive success and output (Van Daele and Van Daele 1982; Vana-Miller 1987). For 

example, delays in nesting due to disturbance may result in reduced reproductive output (Wetmore and 

Gillespie 1976; Steeger and Ydenberg 1993). Displaced individuals may experience stress leading to increased 
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energy demands resulting from greater competition or greater distances between foraging areas and secondary 

nesting sites. While starvation is unlikely and vulnerability to predation is of little concern to adults, such an 

increase in energy expenditure may weaken individuals and could limit reproductive output or the ability to 

develop sufficient fat stores prior to fall migration. Such environmental effects would be similar, regardless of 

whether the displacement relates to construction activities, operation and maintenance activities, or an accident 

or malfunction. A management plan will address these issues and reduce disturbance to nests of migratory 

birds. 

Nesting Osprey may be susceptible to surface disturbances, so mitigation will involve avoiding active nest sites 

whenever possible and, if necessary, establishing an artificial platform nearby (i.e., in the same breeding 

territory). Most of the Osprey nest sites in the lower Churchill River watershed have been documented. Surveys 

in advance of any disturbance can readily identify nest sites for avoidance (during breeding season) and either 

relocate or replace by an artificial structure. This measure is completed in a manner to allow continuous annual 

production on each breeding territory (i.e., outside the breeding season). Approved raptor protection 

procedures will apply while working in and around approximately 11 to 15 active Osprey nests. In a review of 

disturbance distances for Osprey (including published and unpublished research in Labrador), Ruddock and 

Whitfield (2007) described restrictions of all human activity within 201 m of active nest sites. Campsites will be 

at least 1,100 m from active nests (Richardson and Miller 1997), and forest clearing will not occur within 61 m. 

These same setback distances will exist during construction for personnel and equipment near active nests. All 

procedures will be consistent with the raptor protection protocols in the EPP. 

Site preparation and construction of site buildings, and the excavation for installation of generation components 

occupy similar sizes of surface disturbance, primarily targeting forested habitat adjacent to the lower Churchill 

River; however, no known Osprey nests occur there. Quarrying and borrowing sites may occur in different areas 

from the construction camps, but it is anticipated that they would also avoid existing nests. 

Areas of construction for the dam and generation components and quarry and borrow pits will create increased 

noise levels. Blasting is predicted to be at 90 dBA at a distance of about 2 km. Traffic along access roads will 

approximate ambient noise levels at about 200 m distance. These estimated construction noise levels are similar 

to the noise threshold identified during research in Labrador (Trimper et al. 1998), where consistent behavioural 

reactions were noted (e.g., startle, flushing from nest, alarm calls aggression) for this species during breeding. 

Presently, 11 to 15 nest sites are anticipated to be within a 90 dBA environment for some period during this 

Phase and will need to be avoided when active (i.e., May-September) or relocated. 

No existing Osprey nests on trees occur within 800 m of the transmission line route between the two generation 

facilities and Churchill Falls Power Station, but individuals will likely attempt to establish nests on these 

transmission structures (artificial platforms). Thus, a positive alteration of habitat is anticipated, particularly 

where water bodies with suitable and accessible fish stocks exist, but where suitable nesting substrate was 

previously limited. 

Reservoir preparation and impounding will result in a decline in terrestrial habitat quality and an eventual 

transformation to open water. The configuration of the valley limits the extent of inundation and loss of 

terrestrial habitat. For Osprey adjacent to the Churchill River, the increase in TSS levels (associated with the 

impounding) could preclude successful foraging during the spring through early summer period. Projections 

indicate a low level of TSS will be present in Gull Island Reservoir (1.4 ppm) and relatively higher in Muskrat Falls 

Reservoir (25 ppm); consequently, this effect is only likely for the smaller water body. Artificial platforms will 

replace approximately 11 Osprey nests affected by reservoir preparation, whereas four will be within 200 m of 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT PAGE 5-57 

 

the new shorelines and could be displaced. In total, artificial platforms will replace 9.4 percent of the known 

Osprey nests within the Project footprint.  

The erection of artificial platforms to replace lost natural nests as a mitigation measure, and the attraction of 

the transmission line will serve to alter habitat distribution for this species in a positive manner. In areas where 

abundant and accessible fish stocks exist yet there are insufficient nesting substrates (e.g., existing transmission 

line between Churchill Falls Power Station and Happy Valley-Goose Bay), the transmission line will probably 

encourage nesting and greater reproductive success (Jacques Whitford 1998) on the tower structures. 

5.11.1.14 Wetland Sparrows 

While all terrestrial areas within the lower Churchill River watershed (i.e., not open water) provide some level of 

Wetland Sparrows habitat quality, members of this group will be susceptible to change in habitat because within 

the Assessment Area they are highly dependent on habitat found primarily along the lower Churchill River 

valley. Any sections of the approximately 368 km of roads and 263 km of new transmission line that pass 

through wetlands could result in loss or alteration of habitat affecting the presence and breeding success of 

Wetland Sparrows. Primary habitat in the area of the transmission line construction is relatively scarce; hence, 

consideration focuses on the reservoir areas. Reservoir preparation will alter habitat by removing forest cover, 

and/or through the accompanying disturbance from human presence and harvesting equipment. While the loss 

of forest cover will not directly influence Wetland Sparrows, the upgrading and construction of access roads, site 

preparation and construction of site access buildings, excavation for and installation of generation components, 

quarrying and borrowing, and reservoir preparation may disturb wetland and riparian habitat that they occupy. 

Because these species are included within the MBCA, a management plan will be designed and implemented 

(Environment Canada 2007c) to reduce the possibility of incidental take to active nests, regarding all habitat 

clearing. 

To offset the change in habitat, removal of forest vegetation 3 m above the future shoreline will assist 

development of new riparian zones and provide primary vegetation for Wetland Sparrows in future. Although 

alder-dominated thickets may recolonize along the new high water level, the hydrology, soil and microclimatic 

conditions do not favour the natural reestablishment of marshes. Wherever possible, haul roads will occur 

within the impoundment areas. Note that, as a mitigation measure to reduce environmental effects during 

construction, riparian vegetation of approximately 30 m wide (Hang 2000; Whitaker and Montevecchi, 1997, 

1999) will not be removed during the preparation of the Muskrat Falls Reservoir. Primary habitat occurs along 

the Churchill River, but outside the river valley riparian marsh is uncommon (Table 5-23). Nalcor Energy 

proposes to offset this loss of habitat by developing alternative areas within the lower Churchill River watershed 

that contain similar vegetation and structure. This initiative will be investigated and pursued, although it is not 

certain the mitigation (habitat development) will be successful. 

Impounding will be the most serious habitat alteration from the Project for Wetland Sparrows. Once the 

reservoirs are filled, approximately 15.4 km2 or 60.4 percent of the primary Wetland Sparrow habitat in the 

lower Churchill River valley will be transformed into open water (Table 5-23). As indicated in Volume IIA, 

Section 2.4.2, primary habitat cannot be effectively characterized using the EOSD information for the Regional 

ELC (Minaskuat Inc. 2008b); however, the study team is aware that such primary habitat tends to be 

concentrated in the river Valley (Minaskuat Inc. 2008d, 2008e).  
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Table 5-23 Primary Wetland Sparrow Habitat in the Lower Churchill River Valley and Watershed following 

Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0 25,214.0 100.0 

Existing Primary Habitat  25.5  1.6 25.5 to 3,518.0 0.1 to 13.9 

Primary Habitat Lost due to Reservoirs  15.4  60.4 15.4 60.4 to 0.4 

Remaining Primary Habitat  10.1  39.6 10.1 to 3502.6 39.6 to 99.6 

Displaced Wetland Sparrows will move to occupy other habitats that comprise from 39.6 to 99.6 percent of the 

existing baseline. Because a high percentage of the primary habitat in the Assessment Area will be lost to 

inundation, alternate habitat will be of lower quality, causing the effect of crowding to be exacerbated. Wetland 

Sparrows could experience a change in health related to increased energy demands because of competition and 

lower quality forage or shelter. Any change in abundance will reflect the reduced productivity associated with 

use of lower quality habitat, or increased intra-specific competition. Together, these additional stresses may 

result in a decline in abundance during construction. 

The dust and noise associated with Project activities will further influence adjacent habitat not surficially 

disturbed. Dust can greatly influence the productivity of adjacent wetlands by limiting the penetration of 

sunlight as it settles on water, and through clogging the pores of photosynthesizing plants. This issue will be 

addressed through a series of mitigation measures outlined in the EPP to control dust emissions. Estimated 

noise levels could cause some alteration in the distribution of Wetland Sparrows at least in areas close to high 

noise and dust levels. 

5.11.1.15 Harlequin Duck (Species of Concern) 

Site preparation and construction of site buildings, excavation for and installation of generation components, 

and quarrying and borrowing will have minimal spatial overlap with Harlequin Duck breeding habitat. The only 

spatial overlap expected is where transmission line construction crosses the Cache and Metchin rivers. Sensory 

disturbance near breeding or staging sites represents a temporary reduction in habitat quality for Harlequin 

Duck. Noise thresholds for behavioural responses by waterfowl generally occur at 80 to 85 dBA (Bowles et al. 

1991; Goudie and Jones 2004).  

Reservoir preparation is likely to affect Harlequin Duck only if it occurs near breeding sites, and even there it will 

likely be in the form of temporary sensory disturbance, rather than loss or alteration of habitat directly used by 

Harlequin Duck. 

Alteration or loss of habitat for Harlequin Duck will occur primarily through impounding, and the interaction 

with staging habitat. Potential breeding habitat along approximately 25.5 linear km of tributaries within the 

reservoir will be absorbed. The reduced flow of the Churchill River will limit the formation of ashkui that are 

used during spring staging. Because open water along the lower Churchill River is currently available earlier than 

in much of the rest of the lower Churchill River watershed (Turner and Chaulk 2000), alternatives for Harlequin 

Duck may be reduced once these staging sites are lost to more persistent ice cover. Loss of breeding habitat to 

the Project will be minimal, given that all known breeding sites are above the projected level of the reservoirs. 

Additionally, a management plan to reduce the possibility of incidental take (loss or disturbance to active nests) 

regarding active nest sites of this migratory species will be designed and implemented. 
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Ashkui will remain at the confluences of tributaries where Harlequin Duck is known to breed. Other ashkui on 

the river will no longer be available, so this will represent a change in distribution for individuals that previously 

staged at these locations on the lower Churchill River. However, since all known breeding territories are above 

the level of the proposed reservoir, such changes will likely be minimal. In addition, the duration of the staging 

period is usually brief since the fast-moving streams used for nesting also tend to be open early in spring; 

therefore, Harlequin Duck will be able to adapt relatively easily to changes in the hydrology of the lower 

Churchill River. 

5.11.1.16 Other Species of Concern 

Upgrading and constructing site access roads, site preparation and construction of site buildings, excavation for 

and installation of generation components, transmission line construction, quarrying and borrowing, reservoir 

preparation, and impounding, will result in the direct loss of habitat and in a change in the quality of adjacent 

habitat. Other changes include the disturbance of adjacent habitat due to noise, dust and human presence. Such 

disturbances could influence health of birds at risk through displacing individuals to less productive habitat, or 

increasing stress levels. Because all terrestrial areas within the lower Churchill River watershed provide some 

level of habitat for birds at risk, some individuals will occupy other habitats, possibly of lower quality. This could 

result in greater intra-specific competition from a crowding effect, and could reduce abundance if remnant 

habitats do not have sufficient resources to support the increased density.  

Reservoir preparation will alter habitat through removal of forest cover and the accompanying disturbance from 

human presence and harvesting equipment. Areas inaccessible for clearing, as well as set aside areas, will 

provide temporary refuge habitat, albeit of lesser quality. Some sites will be clear-cut, resulting in a 

transformation from primary or secondary habitat to tertiary habitat. Selective clearing will also occur in some 

areas, resulting in change in habitat suitability for most species, although there is potential for Common 

Nighthawk and Olive-sided Flycatcher to benefit from such openings. Reservoir preparation will remove forest 

vegetation from above the proposed future shoreline to assist development of vegetation in new riparian zones.  

Because most of the bird species of concern regularly (Common Nighthawk, Rusty Blackbird) or occasionally 

(Olive-sided Flycatcher, Gray-cheeked Thrush) nest on or near the ground, vegetation removal during reservoir 

preparation or other clearing could disturb nests. Consistent with current regulations, Nalcor Energy will develop 

and implement a management plan to address this concern. Because the percentage of suitable habitat within 

this narrow zone of influence is small, the magnitude of this environmental effect will be low for birds at risk.  

Wherever possible, access used in the reservoir preparation will occur within the impoundment areas. For all 

these areas involving habitat clearing, a management plan to address potential incidental take will be developed 

and implemented. 

Impounding will be the largest habitat alteration from the Project for these avifauna species. The reservoirs will 

flood an estimated eight percent of the lower Churchill River valley. For these species, the area and percentage 

of available primary habitat lost to inundation is:  

• 11.6 km2 or 3.2 percent of the primary habitat in the lower Churchill River valley and 0.1 percent of the 

Assessment Area for Common Nighthawk (Table 5-24); 

• 14.3 km2 or 60.6 percent of the primary habitat in the lower Churchill River valley and 0.4 percent of the 

Assessment Area for Olive-sided Flycatcher (Table 5-25); 

• 76.4 km2 or 9.2 percent of the primary habitat in the lower Churchill River valley, or 1.8 percent of the 

Assessment Area for Gray-cheeked Thrush (Table 5-26); and 
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• 16.6 km2 or 26.9 percent of the primary habitat in the lower Churchill River valley, or 1.8 percent of the 

Assessment Area for Rusty Blackbird (Table 5-27). 

 

Table 5-24 Primary Common Nighthawk Habitat in the Lower Churchill River Valley and Watershed 

following Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  366.0  22.4  10,670.6  42.3 

Primary Habitat Lost due to Reservoirs  11.6  3.2  11.6  0.1 

Remaining Primary Habitat  354.4  96.8  10,659.0  99.9 

 

Table 5-25 Summary of Olive-sided Flycatcher Habitat in the Lower Churchill River Valley and Watershed 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  23.6  1.4  3,518.0  14.0 

Primary Habitat Lost due to Reservoirs  14.3  60.6  14.3  0.4 

Remaining Primary Habitat  9.3  39.4  3,503.7  99.6 

 

Table 5-26 Primary Grey-cheeked Thrush Habitat in the Lower Churchill River Valley and Watershed 

following Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  832.9  50.9  4,266.5  16.9 

Primary Habitat Lost due to Reservoirs  76.4  9.2  76.4  1.8 

Remaining Primary Habitat  756.5  90.8  4,190.1  98.2 

 

Table 5-27 Primary Rusty Blackbird Habitat in the Lower Churchill River Valley and Watershed following 

Construction 

 

Lower Churchill River Valley 
Project Area ELC 

Lower Churchill River Watershed 
Regional ELC 

km
2
 Percentage km

2
 Percentage 

Total Area  1,635.0  100.0  25,214.0  100.0 

Existing Primary Habitat  61.8  3.8  929.7  3.7 

Primary Habitat Lost due to Reservoirs  16.6  26.9  16.6  1.8 

Remaining Primary Habitat  45.2  73.1  913.1  98.2 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT PAGE 5-61 

 

Project activities that result in altered or lost habitat will cause a change in the distribution of birds at risk on the 

landscape. Whether their abundance changes during this period will depend on whether displaced animals will 

suffer reduced productivity due to occupying lesser quality habitat or as a result of increased intraspecific 

competition.  

5.11.2 Change in Habitat during Operation and Maintenance 

There will be minimal disturbance or change in terrestrial habitat during Project operation and maintenance 

compared to construction. During the operation and maintenance phase, the water management and operating 

regime will influence the height of reservoir waterlines, which could also influence the creation and 

maintenance of riparian habitat in this zone. This activity along with the inspection, maintenance and repairs 

along the transmission line will interact with all KIs during operation and maintenance. Site waste management 

and transportation/presence and maintenance of access roads will be discussed for only certain KIs. 

5.11.2.1 Water Management and Operating Regime 

The Gull Island Reservoir will operate as close to FSL (125 m) as possible, with minimum fluctuations in water 

level. Daily fluctuations will be a few centimetres, whereas weekly fluctuations could range up to 1 m. There 

may be periods when the reservoir level will change rapidly. For example, in preparation for the substantial 

inflows that result from melting snow in spring, the reservoir could be drawn down to LSL at 122 m and could 

rise to FSL at 125 m, upon the arrival of the water. The Gull Island Reservoir will have a maximum flood elevation 

of 127 m. Note that the existing range of fluctuation is approximately 2.2 m. 

As with Gull Island, Muskrat Falls will operate as close to FSL (39 m) as possible, with minimum fluctuations in 

water level. Daily fluctuations will be a few centimetres and weekly fluctuations could range up to 0.25 m. The 

maximum fluctuation as part of the normal operating regime will be 0.5 m as FSL is 39 m and LSL is 38.5 m. The 

Muskrat Falls Reservoir has a maximum flood elevation of 44 m. 

Consequently, the future operating regime of the two reservoirs will have less water level fluctuation than is 

currently the case and will be less than occurs in a natural (unregulated) watershed.  

River hydrology resulting from Project operation will differ only slightly from existing conditions in terms of 

vegetation, riverbank stability and ice regimes. A bank stability study of the effects on the reservoir shoreline 

and riverbanks (AMEC 2008) concluded that:  

• raising of water levels will generally result in a more stable shoreline (with the exception of beach 

redevelopment) in areas with a homogeneous lithology; 

• in areas with layered lithologies, increased hydrostatic pressure will occur and result in increased pore 

pressures within clay layers. This will decrease its stability and could reactivate progressive slides until an 

equilibrium is re-established; 

• little shoreline erosion is expected within the Gull Island Reservoir. Slope stability concerns will be localized 

and generally limited to undermining the shoreline during its re-establishment, with small slides and falls; 

and 

• rising of the shoreline for the Muskrat Falls Reservoir will result in the establishment of a new shoreline and 

beach/bluff development. Erosion and the ongoing undermining of the post construction shoreline will 

continue potentially for decades as it does currently until the redevelopment of a stable shoreline. 
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5.11.2.2 Ice Conditions and Ashkui 

Satellite views of the lower Churchill River watershed indicate that several sections of the river remain open, or 

tend to open earlier (i.e., by early May) than surrounding water bodies (Figure 5-3). These areas, or ashkui, tend 

to occur in a consistent pattern although they may be advanced or delayed according to weather conditions 

during this period. 

Modelling shows that the Project will not affect the range of temperatures in the river. However, the timing and 

variability of temperatures will change. The reservoirs will act as thermal capacitors, releasing warmer water 

during the cool-down period, and cooler water during the warm-up period. This will result in a two-week delay 

in the cool-down and warm-up periods in the reservoirs, as compared to the existing river (Hatch 2007). At the 

mouth of the river, the two-week delay in cool-down applies, but there is only a one-week delay in warm-up. 

Within the reservoirs, a solid ice cover will occur and persist throughout each winter, including areas such as 

rapids with high velocity water that presently remain open throughout the year. 

The ice dynamics model of the Churchill River predicts that it will take longer for the ice cover to progress up the 

river from Goose Bay to Muskrat Falls than it does under existing conditions. First, the delay in cool-down will 

delay the start of the ice cover formation. Second, the dam at Muskrat Falls will cut off the supply of frazil ice 

coming from upstream, so the rate of ice cover progression from Goose Bay to the base of the falls will be 

slower. Depending on climate conditions, ice could take three to six weeks longer to reach Black Rock Bridge, 

and at least one month to reach Muskrat Falls, as compared to existing conditions (Hatch 2007). The Project is 

not expected to change the ice thickness between Goose Bay and Muskrat Falls. There will no longer be an ice 

dam downstream of the Muskrat Falls because of the lack of frazil ice from upstream. Instead, a small area of 

open water will persist during the winter.  

During operation and maintenance, ashkui (such as that which occurs at the confluences of the Metchin River, 

Elizabeth River, Upper Brook and Lower Brook) will move upstream into the tributary at the interface with the 

new shoreline (Hatch 2007). Topographic profiles indicate that these confluences will be at least as steep as 

under existing conditions, and therefore, continue to enhance ashkui formation (Figures 5-4 to 5-7). 

Other key areas (in terms of possible influence on spring staging waterfowl that arrive from the east) where 

changes in ice regime are of particular interest include the inflow of tributaries to the reservoirs. For average 

winter climate conditions, it is estimated that ice formation near Mud Lake will be delayed by approximately two 

weeks, with a one-week delay in ice break-up. At Black Rock Bridge, ice formation will be delayed by three to six 

weeks, and break-up will be delayed by approximately two weeks.  
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Source: Hatch 2007 

Figure 5-3 Satellite Views of the Lower Churchill River Watershed during May, 2006 to 2008 
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Source: Hatch 2007 

Figure 5-4 Metchin River Profile - Current and Predicted Future Conditions 
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Source: Hatch 2007 

Figure 5-5 Elizabeth River - Current and Predicted Future Conditions 
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Source: Hatch 2007 

Figure 5-6 Upper Brook (South Side) - Current and Predicted Future Conditions 
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Source: Hatch 2007 

Figure 5-7 Lower Brook - Current and Predicted Future Conditions 
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5.11.2.3 Other Operation and Maintenance Activities 

The inspection, maintenance and repairs along the transmission line (and right-of-way) will involve either 

tracked vehicles or helicopters. Vegetation management of the transmission line right-of-way will include 

removal of trees that may threaten the security of the system and control of fast-growing shrubs that impede 

access. Vegetation management will begin three to four years after construction is completed. Crews will use 

approved herbicides (e.g., Tordon 101), as per existing standard operating practices, mixed with a surfactant 

such as Sylgard 300, which will be sprayed using a tracked vehicle with a 1,500 or 2,000 L tank. The quantities of 

chemicals used will depend largely on terrain, as well as quantity and type of vegetation. A detailed survey will 

be necessary prior to beginning the vegetation management program. The vehicle will apply the herbicide 

directly, so that only target areas are treated (i.e., tall-growing species). The spray program will not target shrubs 

and bushes. This vegetation management program is expected to occur every eight to 10 years thereafter. The 

management schedule will vary with the type of vegetation, the extent of ground disturbance during 

construction and terrain. Cut and stump applications may also be used and will involve cutting the vegetation 

and applying herbicide to the freshly cut stumps to control re-sprouting. Use of this method will be limited. 

Operation of facilities at each generation location will be lighted; however, it is anticipated that permanent 

access roads at Gull Island and Muskrat Falls will not have street lights. Other potential sensory disturbances 

such as noise should be dramatically lower than during construction and remain at ambient levels within 200 m 

of access roads. 

5.11.2.4 George River Caribou Herd 

Habitat Loss 

Little additional change in habitat availability (following construction) is expected for the GR Herd during 

operation and maintenance. Individuals from this Herd may avoid areas with higher human activity (where 

Project activities are occurring such as inspection, maintenance and repairs along transmission line and 

transportation/presence, and maintenance of access roads), but these comprise relatively low sources of 

disturbance. Disturbance will be much reduced around the reservoir in relation to the water management and 

operating regime, and anticipated disturbance along access roads is expected to decline to levels similar to, or 

slightly above baseline, or will be minimal because of road rehabilitation Vegetation management and 

inspections along the transmission lines is scheduled to occur infrequently. Therefore, Project-related human 

activity will be infrequent.  

Movement 

During operation and maintenance, Project activities (e.g., the inspection, maintenance, repairs and presence of 

the transmission line, and transportation/presence and maintenance of access roads) could impede movement 

of Caribou. The reservoirs will be frozen during winter (as part of the water management and operating regime) 

when the GR Herd occupies the Assessment Area and thus should facilitate movement. This species uses frozen 

lakes as travel routes to reduce predation risk, change in freezing dates could influence direction and rate 

(Bergerud et al. 2008). Project access roads are expected to have low levels of vehicle traffic during this phase of 

the Project, and traffic volumes along the TLH should return to levels similar to or only slightly higher than, 

baseline. Therefore, Caribou movement is not expected to be impeded by roads during operation and 

maintenance and is expected to return to near baseline conditions along the TLH. 

The occurrence of two parallel transmission lines and a seasonal (winter only) road was observed to reduce 

Caribou migration in Norway and resulted in different grazing pressures on either side of the corridor (Vistnes et 
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al. 2004). Similarly, Curatolo and Murphy (1986) reported impaired crossing of a combined road and pipeline 

corridor in Alaska, whereas Caribou more readily crossed a single road or pipeline, indicating that combined 

utility corridors may adversely affect Caribou movement. Although this is of concern, both the existing and 

proposed Project transmission lines occur on average 570 m (0 to 2,400 m) from the TLH, which may act as a 

buffer against the combined disturbance effects of multiple and parallel linear features. Thus, an effect similar to 

that observed in Norway and Alaska is not expected to occur for this Project. 

Increased Predation 

Predation pressure could increase during operation and maintenance. Changes in Caribou movement patterns 

and subsequent fragmentation of range, as well as avoidance of disturbance features, could concentrate 

individuals in undisturbed habitat where predation risk may increase. However, as indicated above, broad scale 

movement across the transmission line and reservoir should not be disrupted thereby allowing continued 

movement across a wide area. Traffic on the TLH and access roads may reduce crossing frequency, but it is 

expected that animals will still be able to cross. Although individuals may avoid disturbance features by up to 

4 km, much of the Herd’s annual range remains undisturbed, which suggests that displacement caused by the 

Project will not concentrate Caribou into undisturbed areas.  

Changes in habitat could increase predation pressure through increases in alternative prey such as Moose and, 

subsequently, wolf densities that would result in an adverse situation for Caribou. However, during operation, 

the stable river valley habitat (i.e., ice as a result of the water management and operating regime) is not 

expected to lead to an increase in Moose densities.  

5.11.2.5 Red Wine Mountains Caribou Herd 

Habitat Loss 

No additional direct habitat loss is expected during operation and maintenance. However, sensory disturbance 

for the RWM Herd will continue because of Project activities (e.g., water management and operating regime, 

inspection, maintenance, repairs along transmission line, and transportation/presence and maintenance of 

access roads). Operation of the generation stations and dams will involve human activity and noise; therefore, 

disturbance zones of influence around these features may remain, albeit reduced. Because these are relatively 

small sources of disturbance, they will not cause a measurable alteration in habitat availability in the Assessment 

Area. 

Similarly, disturbance will be greatly reduced around the reservoir. Anticipated disturbance along access roads is 

expected to decline to levels similar to, or slightly above, baseline or is expected to be minimal because of road 

reclamation. Caribou may avoid the TLH and transmission line corridor, but at levels similar to baseline. 

Vegetation management along the transmission line is scheduled to occur every eight to 10 years, with 

inspections intermittently from air or on the ground. Therefore, Project-related human activity will be 

infrequent. Overall, at the seasonal range scale for this Herd, less than a one percent change is expected in total 

habitat availability within the RWM Herd calving, post-calving and winter ranges during operation and 

maintenance compared to baseline conditions (Table 5-28).  
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Table 5-28 Anthropogenic and Natural Disturbance Zones of Influence for Seasonal Ranges of the Red 

Wine Mountains Caribou Herd during Baseline and Operations  

Disturbance Feature 

Calving Range Post-Calving Range Winter Range 

Zone of Influence Area 
Seasonal Range 

Zone of Influence Area 
Seasonal Range 

Zone of Influence Area 
Seasonal Range 

Baseline Operation Baseline Operation Baseline Operation 

km
2
 % km

2
 % km

2
 % km

2
 % km

2
 % km

2
 % 

TLH Corridor  657  1.8  657  1.8  371  1.0  371  1.0  0.0  0.0  0.0  0.0 

Facilities
A
 NA NA  39  0.1 NA NA  25  <0.1 NA NA  101  0.2 

Gull Island Reservoir NA NA 0.0  0.0 NA NA 0.0  0.0 NA NA  0.0  0.0 

Muskrat Falls 
Reservoir 

NA NA 0.0  0.0 NA NA 0.0  0.0 NA NA  0.0  0.0 

Cutblocks
B
  1,289  3.6  1,289  3.6  858  2.4  858  2.4  2,015  4.5  2,015  4.5 

Burns
B
  761  2.1  761  2.1  353  1.0  353  1.0  954  2.1  954  2.1 

Total Disturbance 
(Merged Zone of 
Influence)

C
 

 2,622  7.3  2,741
D
  7.7  1,671  4.7  1,794

D
  5.0  2,864  6.4  2,990

D
  6.7 

A
 Including Project footprint; refer to Volume IA, Section 4.3 

B
 Could only be delineated from the Forest Inventory area 

C
 Including zone of influence around lower Churchill River 

D
 Value includes baseline and Project zone of influence 

() Indicates Percent of the Total Seasonal Range for RWM Herd 

% = Percentage 

Movement 

During operation and maintenance, presence of the transmission line, access roads, and generation stations 

associated with the water management and operating regime could impede Caribou movement. Project roads 

are expected to have low levels of vehicle traffic during operations, and traffic volumes along the TLH should 

return to levels similar to or only slightly higher than, baseline. Therefore, Caribou movement is not expected to 

be impeded by roads during this Project phase and are expected return to near baseline conditions along the 

TLH.  

The transmission line is adjacent to an existing line and will be about 75 to 90 m wide. The parallel transmission 

lines are not expected to be a barrier, especially if low shrub cover regenerates in the corridor, providing visual 

cover for Caribou. Movement rates across the lines are expected to be similar to baseline conditions. Avoidance 

of the existing TLH/transmission line corridor by Caribou during calving and post-calving, and possible reduced 

crossing frequency, may be a result of increased human disturbance at these times or increased predation risk 

as a result of habitat change along the right-of-way (from increased local Moose and wolf densities. The 

additional transmission line is not expected to increase this avoidance, thus Caribou is expected to continue to 

interact with this corridor at similar levels during operation and maintenance as at baseline, resulting in similar 

movement patterns.  

Combined utility corridors may adversely affect Caribou movement. Although this is of concern, the Project 

transmission lines, both existing and proposed, occur on average 570 m (0 to 2,400 m) from the TLH. This 

separation may buffer against the combined disturbance effects of multiple and parallel linear features.  

Individuals are not expected to avoid the operating reservoirs, especially since Moose and, subsequently, wolf 

densities may decline in the valley because of reduction in important riparian habitat. Caribou is a strong 
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swimmer (Thomas and Gray 2002), and the reduced water velocity in the two reservoirs may be expected to 

ease the animal’s passage. In winter, the stable ice cover will have a similar effect. The most noticeable change 

to Caribou movement may be the timing of crossings during reservoir freeze-up and break-up. Following 

inundation, these periods are expected to start two weeks later than at baseline. The RWM Herd tends to delay 

crossing the lower Churchill River until immediately before break up (I. Schmelzer, pers. comm.). This typically 

occurs in mid- to late April in the Gull Island area, although the exact date of crossing may vary from year to 

year. Changes in the timing of break-up may affect when individuals cross the ice. However, this would only 

result in a temporary disruption of movement. This is not expected to affect access to calving sites as calving 

occurs primarily in June. Overall, the effects of the reservoirs on Caribou movement during operation and 

maintenance are expected to be generally positive. 

Increased Predation 

Movement of Caribou across the TLH corridor and reservoirs during operations and maintenance is not expected 

to be greatly impeded and, for the TLH corridor, is expected to be similar to baseline conditions. In addition, 

disturbance zones of influence will decrease along the reservoirs and transmission line, resulting in decreased 

avoidance. Therefore, crowding of individuals into smaller areas as a result of landscape disturbance above that 

occurring at baseline conditions, and a subsequent increase in predation risk, is not expected to occur. Overall, 

Moose density is not expected to increase because of the Project, suggesting that wolf density and predation 

pressure on Caribou will also not increase. Loss of key riparian habitat along the lower Churchill River will be 

detrimental to Moose; however, reservoir clearing and the creation of early succession habitats may help 

sustain regional numbers. Development of the transmission line right-of-way is not expected to substantially 

increase forage availability for Moose; therefore, numbers along the corridor should not increase appreciably, 

resulting in little or no increase in the local wolf population and subsequent predation on Caribou. 

5.11.2.6 Moose 

The water management and operating regime may affect (through water fluctuations) the quantity and quality 

of forage available to Moose, but the available habitat will be similar to baseline conditions. Vegetation 

management along the transmission line will not notably affect Moose distribution and abundance, other than 

short term avoidance during this activity. The inspection, maintenance and repairs along the transmission line 

will likely enhance summer foraging habitat for Moose, and therefore serve as an attraction. Activity associated 

with the transportation/presence and maintenance of access roads will be much reduced following construction 

and should not result in any further habitat loss or alteration. 

5.11.2.7 Black Bear 

Water management and operating regime, inspection, maintenance, repairs along transmission line, and 

transportation/presence and maintenance of access roads will not notably affect Black Bear distribution and 

abundance, other than short term avoidance during these activities. Vegetation management along the 

transmission line will continue to maintain primary spring, summer and fall browsing habitat.  

Site waste management may attract Black Bear to the Gull Island accommodations building. Waste materials 

may attract bears and if rewarded with a potential food source, these individuals will continue to return to these 

sites in search for more. Proper waste management procedures along with employee training will reduce or 

eliminate this environmental effect. There will be little potential for attracting Black Bear during operation 

because there will be few employees generating domestic waste on-site.  
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5.11.2.8 Beaver 

The water management and operating regime will influence the height of reservoir waterlines, with a maximum 

drawdown of 3 m at the Gull Island Reservoir, and 0.5 m at the Muskrat Falls Reservoir. The variation within the 

Gull Island Reservoir will be similar to existing conditions and not attractive for Beaver. Inspection, maintenance 

and repairs along the transmission line will only occur in areas already disturbed and will likely cause only short 

term avoidance during periods of activity. This right-of-way activity may enhance summer foraging habitat for 

Beaver and, therefore, maintaining this structural stage of vegetation may serve as an attraction. 

5.11.2.9 Marten 

During the operation and maintenance phase, the water management and operating regime will influence the 

height of the reservoir waterlines in a manner similar to existing baseline. This will enhance the viability of new 

shorelines as travel corridors for Marten. Inspection, maintenance and repairs along the transmission line will 

not affect Marten distribution and abundance as it is not preferred habitat, although there could be some 

minimal human presence and disturbance for Marten in adjacent forest areas.  

5.11.2.10 Porcupine 

The water management and operating regime will influence the height of the waterline in a manner consistent 

with existing baseline conditions. Maximum drawdown of 3 m at the Gull Island Reservoir and 0.5 m at the 

Muskrat Falls Reservoir represent similar regimes (given the relative lengths of the two reservoirs). These 

regimes will produce a new shoreline zone that may act as a travel corridor for Porcupine. Members of the ITKC 

noted the use of shoreline habitat by Porcupine and other wildlife. 

“Lots of animals get their food along the shores of the river, for example, partridge and porcupine eat 
trees, the beaver eats alder. Some animals eat berries. The food that these animals eat will be affected 
by the flooding” (P1.16.12.06). 

 (p. 88) 

Vegetation management and other tasks associated with inspection, maintenance and repairs along the 

transmission line will not noticeably affect Porcupine distribution and abundance. As described, the right-of-way 

vegetation clearing will likely enhance summer foraging habitat for Porcupine and, therefore, serve as an 

attraction. Vegetation management along the transmission line route will continue to provide short term spring 

and summer browsing habitat (grasses, forbs and other plants) established during the Project. The 

transportation/presence and maintenance of access roads will interact with Porcupine, given its attraction to 

roadsides (particularly during spring). This species will probably be attracted to this habitat despite the 

disturbance. 

5.11.2.11 Canada Goose 

Spring staging options for Canada Goose will become more limited once ashkui along the lower Churchill River 

are lost to more persistent and extensive ice cover on the reservoirs (as a result of the water management and 

operating regime). Conversion of riverine habitat into reservoirs lowers the suitability of habitat during the 

spring staging period by increasing the extent and persistence of ice cover resulting from lesser flow (Reitan and 

Thingstad 1999). While open water would occur at the tailraces of dams, the nature of such habitat is different 

from natural ice-free areas, and will be subject to human disturbance. However, ashkui will still be present at 

mouths of tributaries, which will be at least the same size as the existing ashkui (Hatch 2007). This represents a 
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change in distribution for all individuals that previously bred in wetlands that will be lost or altered by Project 

operations.  

Canada Goose typically breeds soon after arrival at its breeding territory, fuelled more by fat reserves than local 

foraging (Wege and Raveling 1983; Bromley and Jarvis 1993). Therefore, while the loss of ashkui may cause a 

shift in distribution, it is not expected to have an adverse affect on the reproductive success for Canada Goose 

breeding outside of the lower Churchill River valley. Increased water depth in summer reduces the quality of 

habitat for summer moulting. Loss of breeding or staging habitat will result in individuals shifting their 

distribution. The extent to which this will also change abundance depends on the capacity of remnant habitat to 

support displaced individuals. 

Inspection, maintenance and repairs along the transmission line may cause periodic disturbance to Canada 

Goose if the line crosses wetlands that offer suitable breeding habitat. Depending on the timing, duration, and 

intensity of such activities, this could result in the displacement of breeding pairs and/or reproductive failure. 

5.11.2.12 Surf Scoter 

While large areas of open water currently occur along the lower Churchill River, survey data indicate that most 

Surf Scoter are found at the confluences of major tributary rivers, including Pena’s River, Minipi River, Beaver 

Brook, Cache River and Metchin River. Late-nesting waterfowl species typically rely on food sources in staging 

and breeding areas to maintain and enhance body condition to meet the energy demands of reproduction. 

Newbury (2001, Internet site) reported that spring staging Surf Scoter at Fig Lake within the Assessment Area 

spent 30 percent of its daily activity feeding. Given that Surf Scoter selects more productive habitats at the 

confluence of the tributaries, it is most likely the birds were using these sites for foraging as well as resting.  

However, Surf Scoter is a relatively late spring migrant, and it is likely that even with increased extent and 

persistence of ice cover because of the water management and operating regime, there will be some areas of 

open water by the time most individuals arrive in the lower Churchill River valley. Waterfowl have evolved in a 

dynamic environment where the distribution, extent and availability of spring staging habitat are highly variable. 

Surf Scoter will likely explore and use other areas if habitat along the lower Churchill River is lost.  

Regional abundance will decline if insufficient alternate staging sites occur within the lower Churchill River 

watershed. It is possible that some of the Surf Scoter that rely on ashkui in the Churchill River for the longest 

period are those breeding especially far north, and therefore environmental effects of the Project may extend to 

individuals beyond the lower Churchill River watershed. Technical limitations prevent linking individuals that 

currently stage in the Project area to those breeding in the lower Churchill River watershed. Because summer 

aggregations of Surf Scoter are expected to continue on the lower Churchill River following creation of the 

reservoirs, the increased water depth might reduce the quality of the habitat available. 

Inspection, maintenance and repairs along the transmission line may cause periodic disturbance to Surf Scoter if 

the line crosses ponds that offer suitable breeding habitat. Depending on the timing, duration, and intensity of 

such activities, this could result in the displacement of breeding pairs and/or reproductive failure. 

5.11.2.13 Ruffed Grouse 

Water management and operating regimes in the reservoirs may encourage establishment of primary 

succession species of sufficient height to attract Ruffed Grouse, in a manner consistent with fluctuations 

associated with existing conditions. The relative stability of both reservoirs (compared to existing conditions) will 

provide conditions for the establishment of primary habitat over 10 to 15 years. Members of the ITKC 

commented on the use of shorelines by Willow Ptarmigan and other grouse. 
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There will be no more partridge in the flooded area because fir boughs that they feed on will be 
destroyed” (P8.7.12.06).  

 (p. 87) 

“There is lots of uapineu-mitshim (willow) at Tepiteu-shipu. This will be flooded and so there won’t be 
uapineu (willow ptarmigan) there” (P1.5.12.06).  

 (p. 87) 

Inspection, maintenance and repairs along the transmission line should not adversely affect Ruffed Grouse 

distribution and abundance. Note that the edge effect on each side of the right-of-way will promote the 

establishment of some deciduous species. Ruffed Grouse will be attracted to roadsides, and there is disturbance 

anticipated as a result of transportation/presence and maintenance of access roads; however, this disturbance 

will be will be reduced compared to the construction phase. 

Project operations will serve to both remove and encourage primary habitat resulting in both adverse and 

positive influences for this species.  

5.11.2.14 Osprey 

During the operation and maintenance phase, no additional alteration or loss of nest sites is expected. However, 

additional Osprey pairs are expected to move into the area of the transmission line and establish nests on 

supporting structures. As well, Nalcor Energy will construct artificial towers adjacent to existing nests. This 

technique has been used successfully by utility companies throughout the range of Osprey (Toner and Bancroft 

1986; Ewins 1994), including along the existing transmission lines between Churchill Falls Power Station and 

Happy Valley-Goose Bay. 

The persistence of ice in the reservoirs and downstream of Muskrat Falls for an additional one to two weeks 

(because of the water management and operating regime) may pose a concern for adjacent breeding Osprey. 

Wetmore and Gillespie (1976) found a relationship between lowered reproductive success and late spring (i.e., 

ice breakup) in Labrador in the early 1970s. While recent research suggests Osprey cycle approximately every 

four to five years in Labrador (Minaskuat Inc. 2008c), there still could be local effects on productivity. Hatch 

(2007) estimates that ice free areas now comprise 25 percent of the entire Churchill River downstream from 

Churchill Falls Power Station. During Project operation and maintenance, open water is predicted at tributary 

confluences and at the tailrace at Churchill Falls Power Station, Gull Island and Muskrat Falls. Thus, the two-

week delay plus the relative completeness of ice cover may cause a delay in some nest initiation for nest sites 

adjacent to the proposed reservoirs. 

The operating regime in the reservoirs will result in increases in fish populations over 20 to 30 years, followed by 

stable production at or near baseline levels. Thus, the reservoirs will provide long term foraging opportunities 

for Osprey.  

Inspection, maintenance and repairs along the transmission line established during this Project will cause 

disturbance if completed during the breeding season. There are no known Osprey nests within 800 m of this 

right-of-way; however, this species will construct nests on these artificial platforms. Nalcor Energy will 

implement its approved raptor protection protocol when necessary. 

5.11.2.15 Wetland Sparrows 

The water management and operating regime would not influence the quality of the remaining (post-

construction) primary habitat for breeding purposes. Inspection, maintenance and repairs along the 
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transmission line will not noticeably affect Wetland Sparrows distribution and abundance, other than short term 

avoidance during this activity.  

5.11.2.16 Harlequin Duck 

The water management and operating regime will influence the height of the waterline by a maximum of 3 m 

within the Gull Island Reservoir, and 0.5 m within the Muskrat Falls Reservoir. While greater depths may reduce 

the availability of shallow waters preferred by Harlequin Duck for feeding, individuals will rarely be on the 

reservoir except during spring staging, when the extent of ice cover is likely to be a much more limiting factor. 

The reservoirs will alter the hydrology of the lower Churchill River such that the approximately 60 km2 of water 

currently open in early spring will become almost entirely ice-covered (Hatch 2007), except at the confluences of 

tributaries and tail races at Churchill Falls Power Station, Gull Island and Muskrat Falls. These staging areas 

provide recently arrived migrants with an opportunity to rebuild energy reserves prior to reaching their breeding 

sites. Harlequin Duck will have available open water and not encounter additional energy costs. 

Inspection, maintenance and repairs along the transmission line may cause periodic short term disturbance to 

Harlequin Duck if the line crosses tributaries where suitable breeding habitat exists. Depending on the timing, 

duration and intensity of such activities, they could result in the temporary displacement of breeding pairs. 

5.11.2.17 Other Species of Concern 

Common Nighthawk will be attracted to infrastructure as part of the operation of generation during operation 

and maintenance where individuals forage on flying insects attracted to the artificially lighted areas.  

Inspection, maintenance and repairs along the transmission line may cause periodic disturbance to Other 

Species of Concern where it passes through suitable breeding habitat. Depending on the timing, duration, and 

intensity of such activities, they could result in the displacement of breeding pairs and/or reproductive failure. 

5.12 Environmental Effects Assessment - Change in Health 

During construction, the potential for direct health-related effects on KIs is limited to Black Bear, which may 

interact with possible contaminants associated with site waste management and camp operations. 

After construction, there will be an increased potential for bioaccumulation of methylmercury for KIs that feed 

on aquatic organisms. To evaluate this possible impact to health, an ecological risk assessment was completed 

for two species considered vulnerable to methylmercury (Osprey and otter). Hazard Quotient (HQ) was the 

measurable parameter. Other KIs less exposed to methylmercury were also compared to the HQ. 

5.12.1 Change in Health during Construction 

Site waste management and camp operations during the construction phase may affect the health of Black Bear 

if animals are continually attracted to areas of food preparation and waste management. Proper management 

of site waste and camp operation facilities will minimize the environmental effects of the Project on Black Bear 

health (i.e., shift from natural diet and dependency on garbage).  

Protocols will be included in the EPP for Black Bear management, awareness and training of personnel. Electric 

fencing may be installed around camp facilities and other sites, as appropriate. A nuisance Black Bear 

management program will be included in the EPP. 
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5.12.2 Change in Health during Operation and Maintenance 

Following the establishment of the reservoirs and subsequent decomposition of available flooded organic 

matter, methylmercury will be released into the aquatic environment where it will accumulate in vegetation, 

bioaccumulate in zooplankton and insect larvae, and be passed through the food web to higher order 

consumers. Methylmercury concentrations in fish in the lower Churchill River system, currently within the range 

observed for natural lakes, are expected to have peak increases ranging from 150 to 450 percent above baseline 

concentrations. The higher relative increases are expected for younger fish. Peak concentrations in lower trophic 

level fish will likely occur within a decade of inundation, whereas peak concentrations for higher order predators 

may occur within 5 to 15 years. The effects of flooding and subsequent water management and operating 

regime on fish mercury concentrations should peak within 10 to 15 years, and then gradually decline. For higher 

trophic levels, changes in health from methylmercury consumption could range from minor reductions in 

physical fitness to reproductive impairment or even death. Members of the ITKC made impact propositions 

regarding the effects of impoundment and associated contaminants. 

The impact predictions advanced by the ITKC members take the form of propositions, but the actual 
causal mechanisms by which impacts may occur are not always transparent. This certainly pertains to 
propositions dealing with animals that the Innu say will be “contaminated” as a result of flooding; where 
it appears that they subscribe to a theory concerning the transmission of harmful substances from one 
species to another. There is something in the water after flooding, they say, that is taken up in grasses, 
flowers, bushes, and other plants. Fish and terrestrial animals eat these plants, and Innu consume the 
fish and animals.  

 (pp. 84-85) 

To investigate the health concern for wildlife within the aquatic food chain, Osprey was examined through an 

ecological risk assessment (ERA). Osprey was selected as it is a top predator, and therefore tends to biomagnify 

toxins that occur in lower trophic levels in the food chain. The diet of Osprey consists primarily of fish, which 

increases its potential for exposure to methylmercury (Minaskuat Limited Partnership 2008).  

An ERA is a process that incorporates conservative estimates into the calculations when assessing risk. The risk 

to Osprey exposed to methylmercury in fish was examined for three scenarios: (a) environmental effects from 

baseline methylmercury exposure (i.e., the present day ecological risk); (b) effects from methylmercury 

exposure related to Project-associated flooding (i.e., the Project risk); and (c) combined effects from exposure to 

baseline and Project methylmercury concentrations (risk associated with likely environmental conditions in the 

future). The ecological risk calculation followed a scientifically accepted framework. Predicted peak 

methylmercury concentrations in fish (baseline + Project-related methylmercury) were calculated by Minaskuat 

Limited Partnership (2008) using screening-level regression models combined with the assessment of mercury 

trends from existing comparable reservoirs (e.g., Smallwood, Robert Bourassa).  

The expression of risk from the ERA is the hazard quotient (HQ). The HQ is the expected daily intake of mercury 

by Osprey, divided by a Toxicity Reference Value, the daily dose known to correspond with the onset of 

toxicological effects. One pathway of exposure assessed in the ERA (ingestion of fish), considered a single-

pathway HQ of 0.8, rather than a multi-exposure pathway HQ of 1.0. Results of the ERA indicate that HQs for 

Osprey were below 0.8 for all scenarios (Minaskuat Limited Partnership 2008). Given the conservatism inherent 

in ERA and the protective HQ of less than 1.0, these results suggest that there is a low probability of adverse 

effects to these receptors because of Project-related methylmercury biomagnification in the aquatic food web. 
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Moose exposure to methylmercury will be limited because it is an herbivore (Tremblay and Lucotte 1997). 

Caribou as a herbivore would also have limited exposure. Members of the ITKC; however, expressed concern 

regarding this interaction.  

“The food that the caribou eat will be contaminated. They will eat something that floats in the water. In 
the winter, it will be frozen and the caribou will walk around and eat the moss that is affected by the 
stuff that floats in the water. They eat the plants that grow early in spring, the plants that grow near the 
reservoir.  They will drink the water from the reservoir” (P1.5.12.06). 

 (p. 86) 

Black Bear and Marten exposure is also limited, because their diets comprise primarily terrestrial mammals. 

Beaver is an exception to these herbivores given its activity in aqueous environments. However, there are 

relatively few existing colonies in riparian areas now (and few predicted to exist in the reservoirs). Note that an 

ERA for another semi-aquatic furbearer, otter, was also completed by Minaskuat Limited Partnership (2008). The 

results were also not of concern for this predator. Given that, there would be less concern for Beaver 

ecologically, there is a low probability of adverse effects for this KI. Canada Goose will be exposed to 

methylmercury only while feeding within the reservoirs; the reduced suitability of this habitat following 

inundation may limit exposure in the short term. However, Canada Goose could have greater exposure if it is 

attracted by new wetland habitat (for Wetland Sparrows and related species) along the reservoir shoreline. Such 

contamination would not be an issue for Surf Scoter at its breeding sites, but the species will be vulnerable 

during any time spent on the reservoirs, either in spring or later in the year. Harlequin Duck may be less exposed 

to methylmercury from the Project than many other waterfowl species, because it is expected to spend minimal 

time on the reservoir, and contamination will not extend to the tributaries where it nests. Rusty Blackbird and to 

a lesser extent, Common Nighthawk, may be exposed to methylmercury contamination through its aquatic diet. 

Exposure will be limited to the small number of individuals in the population feeding on insects that are part of 

the aquatic food web in the reservoirs. 

Water management, operating regime and site waste management may result in changes to individual Black 

Bear health during operation and maintenance phase. Black Bear may continue to forage at waste management 

sites and protocols will be included in the Operation EPP for Black Bear management, awareness and training of 

personnel. Electric fencing will exist around facilities and other sites, as appropriate. A nuisance Black Bear 

management program will be included in the EPP. 

5.13 Environmental Effects Assessment - Mortality 

Mortality during Project construction could occur through vehicle collisions, by drowning during inundation of 

the reservoirs, or indirectly as a consequence of increased access resulting in hunting and/or trapping. The 

measurable parameter for evaluating this effect is the number of fatalities as a proportion of the population 

present in the Assessment Area. All roads will have appropriate speed limits posted and the EPP will outline 

hazards associated with wildlife near roadsides. Project personnel will not be permitted to possess firearms 

while on site and a no harvesting policy will be implemented, so effects from increased hunting/trapping 

pressure resulting from increased access will exclude on-site personnel. Black Bear could also suffer mortality if 

individuals become attracted to areas of worker facilities and if relocation attempts are unsuccessful. As a last 

resort, and only if the safety of workers is being compromised, an animal may be euthanized. Members of the 

ITKC expressed concern regarding Porcupine and Project effects that may cause mortality. 
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“Many porcupines will die” (P9.7.12.06). 

 (p. 88) 

“Many things will be ruined/wasted including trees and animals” (P1.16.12.06). 

 (p. 88) 

During operation and maintenance, the potential for Project-induced mortality is limited to the increased 

hunting and/or trapping pressure. The potential for mortality due to displacement from prime habitat and 

subsequent exposure to increased predation is a part of this effect.  

5.13.1 Vehicle Collisions 

The greatest source of Project-induced mortality for many species is likely to be vehicle collisions from 

transportation and road maintenance (construction) and transportation/presence and maintenance of access 

roads (operation and maintenance). The risk of this occurring will be greatest during Project construction when 

the volume of traffic on access roads is expected to be approximately 60 round trips per day. Vehicle collisions 

will be less of a concern during operation and maintenance, when the anticipated volume of Project traffic will 

decrease substantially. During construction, a number of mitigation measures will be in place to limit collisions, 

including posting of speed limits, ensuring that company vehicles are operated by personnel with valid driver’s 

licences and employee orientation/safety reminders are issued regarding this issue. The latter includes briefing 

on the seasons when risks of vehicle collisions are greatest and restricting entrance to access roads to Project 

personnel only. While not a specific mitigation for this VEC, bussing of personnel to the construction camps will 

also serve to reduce volume of traffic during construction. As vehicle collisions are a concern not only for 

wildlife, but also for the safety and well-being of Project personnel, Nalcor Energy will monitor the frequency of 

these events and additional effects management measures may be implemented if the need arises. Employees 

will be required to report any wildlife collisions to management for monitoring purposes.  

Mortality of Caribou from the RWM Herd due to vehicle collisions along the TLH and other access roads could 

occur and would be highest during construction when vehicle activity will be greatest. Caribou mortality would 

most likely occur during the winter when animals become trapped between snow berms along roads. Reduced 

speed limits and signage in known Caribou crossing areas, together with increased awareness training for 

Project personnel, are required to minimize the incidence of vehicle collisions. Winter road maintenance 

practices might also be modified to create periodic breaks in snow berms along sections of the TLH that traverse 

known Caribou movement corridors to allow animals to escape. Repeated and excessive disturbances along 

roads that cause animals to run considerable distances could have energy consequences and could make 

exhausted animals more susceptible to predation. 

For Moose and Black Bear, mortality along highways is common throughout their ranges and will be highest 

during construction. However, the attraction to roadsides for berries and grasses will result in road kills during 

all phases of the Project. The likelihood of vehicle collisions with Black Bear will vary greatly along the access 

routes to the campsites, Muskrat Falls and Gull Island facilities and transmission line right-of-way. The areas of 

greatest risk for vehicular collisions are those where the speed limit is high, the route configuration is relatively 

straight, drivers do not have sufficient time to brake (i.e., approximately 70 km/hr at night) or in areas close to 

prime Black Bear habitat. Mortality along highways is common throughout the species’ range, including within 

the Project area (Minaskuat Inc. 2009b).  Beaver will also be at risk as it is a relatively slow-moving animal.  

Mortality along highways is also common throughout the range of Porcupine, and several dead animals were 

observed along the TLH during the baseline program (Minaskuat Inc. 2008g). The slow-moving nature of 

Porcupine and its attraction to roadsides, particularly in spring (where emergent vegetation tends to appear 

here first), make it vulnerable to potential vehicle collisions.  
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For Canada Goose, vehicle collisions would likely be a concern in areas where roads pass through or near 

wetlands, especially when family groups in summer are moving between water bodies. However, as only a small 

percentage of the total road distance associated with the Project is close to wetland habitat, the probability of 

vehicle collisions is low during construction and even lower during operation and maintenance.  

Mortality of Ruffed Grouse along highways may occur adjacent to primary succession vegetation. Mortality from 

vehicle collisions will be highest during construction or during fall dispersal of juveniles. Vehicle collisions with 

Osprey are not anticipated, given the species’ ecology and tendency to fly low only when diving for prey in water 

bodies (Poole 1989). Vehicle collisions are a concern for Wetland Sparrows, Gray-cheeked Thrush and Rusty 

Blackbird, because they are low-flying birds and passerines are generally more susceptible to vehicle collisions 

(Erickson et al. 2005). However, these events are expected to be infrequent because the overlap of roads with 

wetland and riparian habitat is limited. Because the volume of traffic will be relatively low, and populations of 

birds at risk in the Assessment Area are relatively small, the probability of collisions is low. However, the loss of 

any individuals from a small population of a Species of Concern would be substantial. 

5.13.2 Impounding 

The current Project schedule indicated impounding of both reservoirs is scheduled to occur between August and 

October. Impoundment of Gull Island Reservoir will take 33 to 37 days during Year 6. At Muskrat Falls Reservoir, 

the inundation period will be 10 to 12 days during Year 9.  

Due to the timing of impoundment, there is a possibility of flooding active Beaver colonies at a time when the 

animals are building food caches and preparing for winter. Active colonies will be identified one to two months 

before impounding. Active colonies (estimated at less than six) will be targeted for live-trapping and relocation 

elsewhere in suitable habitat. Beaver is considered an excellent swimmer and will readily cross lakes and rivers; 

therefore, adults are not expected to be at risk.  

5.13.3 Increased Hunting and/or Trapping Pressure 

During construction, Project access roads could increase access for various land-use activities, such as hunting 

and trapping. Wildlife mortality because of enhanced access will be offset through measures such as employee 

education, a policy of no harvestingfor all on-site Project personnel and rehabilitation of temporary access roads 

when they are no longer required. Additionally, work areas and access roads will be off limits to unescorted non-

Project personnel, including during hunting season.  

The potential for increased access and subsequent increased hunting pressure will vary by species. If the 

population is stable and the hunting well regulated, any increase in mortality should not result in changes to 

population levels.  

The hunting season for GR Caribou is from fall to spring (Newfoundland and Labrador Hunting Guide 2007/08). 

Because the hunt is regulated, it is not expected to have adverse effects at the population level. Poaching of the 

RWM Herd, however, is a serious threat to the viability of the population. It is possible that the loss of even a 

few individuals from a herd of less than 100 animals (Chubbs et al. 2001; Schmelzer et al. 2004) could have 

negative consequences, because of the species’ low reproductive potential.  

The issue of increased access and hunting pressure also applies to other game species, such as Moose, Black 

Bear, Beaver and Porcupine. During construction, operation and maintenance, increased hunting frequency will 

be the primary concern for mortality of waterfowl. This is supported by Kiell et al. (1986) who found that 

increased mortality of waterfowl is a consequence of expanded road access to previously remote sites. Although 

considered early-breeding waterfowl, Canada Goose does not migrate to coastal areas before the hunting 
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season opens in Labrador in early September. As late-breeding waterfowl, Surf Scoter is particularly vulnerable 

to hunting, since it may be flightless during the early part of the fall hunting season (LGL Limited 2008). Although 

it is a protected species, Harlequin Duck is nonetheless vulnerable to hunting, because females and young are 

nondescript and can be confused with other ducks and they may be flightless during the early part of the fall 

hunting season. 

Hunting pressure is anticipated to increase for Ruffed Grouse. Where increased access is in primary habitat 

(during fall in particular, individuals may occur in a variety of habitats), the result will be greater mortality in the 

population.  

Elevated mortality in relation to expanded road access will continue during operation and maintenance. 

However, this pressure will reduce over time, as most roads will be rehabilitated and over time become 

impassable as natural vegetation is re-established. During Project operation and maintenance, the access road 

along the south side of Churchill River to Muskrat Falls, as well as the two main access roads will be maintained. 

Transmission line right-of-ways will also remain as an increased source of access for ATVs and snowmobiles, 

depending on season. The Province continues to regulate hunting limits in accordance with fluctuating 

population numbers. 

5.13.4 Nuisance Bears 

Attraction of Black Bear to Project activities such as site waste management, camp operations and reservoir 

preparation may be deadly for bears as well as people. All efforts will be made to humanely address the 

situation of nuisance bears (i.e., through deterrents such as bangers and spray), but the safety of employees 

should ultimately take priority (e.g., Landriault et al. 2000). Experience demonstrates that even long distance 

relocation can be unsuccessful (e.g., a Black Bear relocated 120 km returned in three weeks during the 2006 

baseline studies (Minaskuat Inc. 2009b). With the implementation of protocols designed to eliminate odours 

(e.g., bear-proof disposal containers), and with the use of deterrents, and personnel training and awareness, site 

facilities can be proactively managed to prevent nuisance Black Bear. 

During operation and maintenance, the potential need to destroy Black Bear to maintain employee safety 

should be less as the number of employees will be far fewer, and therefore the volume of food and domestic 

waste will be less. As well, once permanent facilities are established, it will be easier to enforce and maintain 

proper waste management procedures. 

5.14 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 each of the 

KIs, given the extent of baseline information, Project information, the understanding of interactions, the nature 

of the mitigation measures and 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) 
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5.14.1 Residual Environmental Effect - George River Caribou Herd 

A summary of the significance of residual environmental effects of Project activities on the GR Herd is presented 

below. The residual environmental effects ratings in terms of change in habitat are determined for the winter 

season in which the Herd is considered most vulnerable to Project effects. 

5.14.1.1 Construction 

Project activities during construction are expected to have low magnitude effects on the GR Herd, mostly 

because of its large size and broad distribution during winter. Only a small portion of the Herd’s winter range 

overlaps with the Project area, and loss of habitat, potential changes in movement and additional mortality of 

animals within this area are not predicted to affect its viability. Although the Herd has specialized habitat 

requirements over different seasons, habitat is not limiting for this KI. The essentially undisturbed winter range 

of the GR Herd spans about 811,138 km2 (Schmelzer and Otto 2003).  

The Project will result in the loss of a small proportion (0.2 percent) of the local GR home range, so the residual 

environmental effect is considered not significant (Table 5-29). Further details are provided in Appendix 

Table IIB-A-1. 

Table 5-29 Summary of Residual Environmental Effects Assessment for the George River Caribou Herd 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse Adverse 

Magnitude Low Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.1.2 Operation and Maintenance 

Similar to construction, Project activities during operation and maintenance are expected to have low 

magnitude effects on the GR Herd (Table 5-29), mostly because of its large size and broad distribution during 

winter. Only a small portion of the GR winter range overlaps with the Project area. The residual environmental 

effect of this phase is also considered not significant. Further details are provided in Appendix Table IIB-A-1. 

5.14.2 Residual Environmental Effect - Red Wine Mountains Caribou Herd 

A summary of the significance of residual environmental effects of Project activities on the RWM Herd is 

presented below. The environmental effects ratings in terms of change in habitat are determined for the 

seasons in which the Herd is considered most vulnerable to Project effects. For the RWM Herd, this is during the 

calving, post-calving and winter periods.  
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5.14.2.1 Construction 

Habitat loss and sensory disturbance from all Project activities will result in a relatively small change in habitat 

availability and displacement of animals from the RWM Herd during seasonal home ranges. Compared to 

baseline conditions, construction may result in disturbance increases during calving (4.9 percent increase), 

post-calving (4.4 percent increase) and winter (8.3 percent increase) seasons. Overall, the total amount of 

disturbance (baseline + Project zone of influence) within the ranges will also be relatively small, totalling 12.2 

percent of the calving range, 9.1 percent of the post-calving range and 14.7 percent of the winter range. 

Sorensen et al. (2008) 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 the RWM Herd 

seasonal ranges possibly affected by zones of influence is much lower than 60 percent, suggesting that existing 

disturbance levels are well below the threshold that may trigger population effects. 

Movement of RWM Caribou will be maintained during construction, although the frequency of right-of-way and 

reservoir crossings may decrease. However, because construction activities will occur at specific locations in a 

given year (Appendix Table IIB-A-3), movement should be maintained over a broad area outside the yearly 

disturbance zone of influence. Because Caribou is known to re-occupy habitats after disturbance, movement 

should not be impeded when activities at a specific site cease. Therefore, although there will be local disruptions 

of movement around construction sites, and a reduction of crossing frequency along the TLH due to increased 

traffic volume, particularly between Gull Island and Happy Valley-Goose Bay, regional movements should still be 

maintained.  

Because Caribou movement will likely be maintained at the landscape level, crowding and subsequent increased 

predation risk is not expected. Caribou from the RWM Herd will avoid disturbance features by up to 4 km. 

However, there is a 1) low level of overall disturbance (less than 15 percent of the Herd’s annual range) and 2) 

potential for individuals to increase their home ranges following up to 40 percent landscape disturbance 

(Courtois et al. 2002). This implies that the RWM Herd will remain dispersed across the landscape. 

Implementation of mitigation measures, such as low speed limits along access roads, education of Project staff, 

zero tolerance for wildlife harassment and reclamation of access roads, will reduce the likelihood of Caribou 

mortality caused by vehicle collisions and poaching.  

Based on the analysis with respect to changes in habitat, associated movements and mortality of the RWM Herd 

during construction, the Project will have an adverse environmental effect of moderate magnitude that should 

not be of concern for management. The geographic extent is confined to the Assessment Area (i.e., local), and 

will occur throughout construction at regular intervals. However, the environmental effects are reversible within 

this area, which is presently considered relatively undisturbed by human activity. Habitat is not limiting for this 

KI over this phase of the Project. Therefore, the residual environmental effect during construction is 

not significant (Table 5-30). The main threats to the Herd will likely continue to be predation caused by 

increasing regional Moose numbers, poaching and periodic incursion of, and emigration to, the GR Herd. 

Construction of the Project is not expected to affect the risk posed by these threats. Further details are provided 

in Appendix Table IIB-A-3. 

Table 5-30 Summary of Residual Environmental Effects Assessment for the Red Wine Mountains Caribou 

Herd 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse  Adverse  

Magnitude Moderate Moderate 

Geographic Extent Local Local 
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Table 5-30 Summary of Residual Environmental Effects Assessment for the Red Wine Mountains Caribou 

Herd (cont.) 

Criteria Construction Phase Operation and Maintenance Phase 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.2.2 Operation and Maintenance 

During operation and maintenance, no further direct habitat loss or alteration is anticipated. The level of 

sensory disturbance would decrease greatly along the transmission line and reservoir corridors, with the 

exception of the generation stations and dam sites where human activity will continue. Therefore, habitat 

availability will be similar to baseline conditions across the seasonal ranges. Movements across the parallel 

transmission lines are not expected to be impeded, although there may be a reduction in crossing frequency. 

Movement across the valley at the two reservoirs will be facilitated by the presence of developed shorelines, 

low water velocities and persistent ice cover. As during construction, crowding of Caribou into smaller, 

undisturbed habitat is not expected to occur because of avoidance of Project sites or reduced movements, 

resulting in little or no change in predation pressure. Similarly, because the Project itself will not result in an 

increase in Moose densities in the Project area, and may be detrimental to Moose because of loss of key riparian 

habitat in the Churchill River valley, wolf density will likely not increase because of the Project, resulting in 

reduced (or no additional) predation pressure on Caribou. 

A primary concern during operation and maintenance is that activities may result in increased poaching and 

accidental hunting of the Herd. Risk of poaching and accidental killing of RWM Caribou will be reduced through 

use of educational and awareness programs and by encouraging the Province to maintain the ban on hunting 

during incursion of the GR Herd into the RWM Herd range. Also, if necessary, access control measures will be 

applied in certain areas associated with facilities and/or ongoing activities to prevent disturbance of individual 

Caribou. Overall, the Project is not expected to increase access greatly because access already exists by way of 

an existing transmission line, the TLH and numerous logging roads.  

The environmental effect of Project operation and maintenance on changes to habitat, associated movements 

and mortality of the RWM Herd will be adverse, remain local in terms of geographic extent and of moderate 

magnitude. The consequences will be permanent, occur on a regular basis and are considered irreversible. 

Therefore, the residual environmental effect from activities during operation and maintenance is considered 

not significant (Table 5-30). The main threats to the Herd will continue to be predation caused by increasing 

regional Moose numbers and periodic incursion of the GR Herd, as well as emigration to the GR Herd and 

poaching unless management can intervene effectively. Over the period of this Project phase, the FI area and 

elsewhere within the Caribou Assessment Area may be substantially developed and considered as disturbed. 
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The operation and maintenance of the Project is not expected to magnify the risk posed by these threats. 

Further details are provided in Appendix Table IIB-A-3. 

5.14.3 Residual Environmental Effect - Moose 

A summary of the significance of residual environmental effects of Project activities on Moose is presented 

below. The environmental effects ratings in terms of change in habitat are determined for winter habitat.  

5.14.3.1 Construction 

The Project will result in a permanent loss of Moose habitat within the Assessment Area, primarily through 

reservoir preparation and inundation. Loss of mature forests with high canopy closure will have the greatest 

environmental effect, because such habitat provides critical shelter from deep snow in winter. Adjacent areas 

outside the impounded area may be of sub-optimal habitat quality relative to that in the lower Churchill River 

valley, and up to 25 percent of the Moose in the watershed may need to disperse over greater distances to find 

adequate resources. In addition to direct changes in distribution, abundance will temporarily increase in 

adjacent habitat. However, over time Moose densities in such areas may return to pre-Project levels. Despite 

increases in the Assessment Area since the 1960s, relatively low densities of the species in central Labrador 

reflects either a generally low quality of habitat and/or a population that is continuing to expand in distribution. 

If the population is expanding, its densities in habitat (particularly of primary quality) adjacent to the reservoirs 

may stabilize at higher levels following impounding. However, if habitat is limiting, especially in terms of 

sheltered areas providing refuge from deep snow in winter, a reduction in abundance can be expected 

proportional to the loss of primary fall and winter habitat. The expected change in Moose distribution due to 

habitat conversion will result in limits to foraging opportunities and reduced availability of adequate shelter 

from deep snow, resulting in increased energy expenditures during foraging. Distribution will change, with some 

individuals attempting to overwinter in secondary quality habitat, and others exploiting new wetland and 

riparian habitat that may develop following the establishment of the reservoirs. Such areas may also provide 

some degree of relief from predation (particularly by wolf), although this is expected to continue regardless of 

the area they occupy.  

Drowning of Moose is not expected to occur during impounding. Increased access and hunting will occur due to 

the expanded road access despite the fact that a no harvesting policy will be in place, and access roads and work 

sites will be restricted to authorized Project personnel only. Any construction access roads that are no longer 

required for Project operation and maintenance will be rehabilitated.  

Vehicle collisions may occur during all phases. Roads will pass through extensive areas of primary and secondary 

habitat, where Moose is vulnerable to vehicle collisions. Posting and communication of speed limits could serve 

as mitigation to reduce risk. Any Moose killed on these roads (despite the posting of speed limits and safety 

alerts) may permit other individuals from adjacent territories to adjust or expand their movements, causing 

change in distribution in these disturbed areas. 

The population of Moose in Labrador has expanded dramatically over the past several decades, and is likely to 

be sufficiently robust to withstand increases in predation and hunting pressure. Some of the loss of foraging 

habitat will be offset by foraging opportunities created by the successional vegetation stimulated by the 

reservoir preparation and clearing for the transmission line and access roads. While anthropogenic and natural 

perturbations encourage primary succession vegetation and are therefore attractive to Moose, most of the 

watershed is considered undisturbed during this phase of the Project. Considering the severity of winters in 

Labrador, the loss of primary wintering habitat will have a moderate adverse environmental effect on Moose in 

the Assessment Area. However, because a much lower proportion of primary spring and summer habitat will be 
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affected, and Moose has already shown considerable adaptation to the Labrador winters during its recent 

population expansion, the population is expected to remain sustainable. Therefore, the residual environmental 

effect during construction is considered not significant (Table 5-31). Further details are provided in Appendix 

Table IIB-A-5. 

Table 5-31 Summary of Residual Environmental Effects Assessment for Moose  

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse Adverse 

Magnitude Moderate Moderate 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.3.2 Operation and Maintenance 

During operation and maintenance, no habitat loss or alteration will occur in undisturbed areas. The distribution 

of Moose during construction would adjust to the changes on the landscape and stabilize as displaced 

individuals establish in new areas. The regrowth of riparian and successional vegetation in areas disturbed 

during construction may attract Moose as forage. The water management and operating regime would interact 

with shoreline habitat and aquatic plants that may serve as forage habitat for Moose. Although there will be a 

reduced number of Moose in the Churchill River valley, a moderate portion of the Assessment Area population 

could continue to interact with activities and be exposed to adverse environmental effects. 

Although methylmercury levels are a potential issue for Moose, environmental effects are limited because 

baseline research indicated they rarely feed at lower elevations in the river valley during summer (Minaskuat 

Inc. 2009c) when they would be consuming aquatic vegetation. Further, an ERA on Osprey demonstrated that 

even the most susceptible species (i.e., top order predators) are at low risk of bioaccumulation to elevated 

levels. 

Vegetation management along the transmission line will cause some temporary disturbance on an irregular 

basis, especially where individuals pass through wetland habitat. While temporary access roads will not exist 

(following rehabilitation) at the end of the construction phase, the remaining permanent roads to the two 

reservoir facilities will nonetheless represent an increase in access and traffic over baseline conditions, and the 

transmission line will provide ongoing access to ATVs and snowmobiles. As a result, hunting pressure is likely to 

remain elevated compared to present levels. However, mortality can be limited through management of hunting 

levels and other mitigation efforts. Vehicle collisions will occur but at a reduced level coincident with the 

reduced traffic associated with the operation and maintenance phase. Therefore, the environmental effect of 

the Project on Moose during this phase is considered not significant (Table 5-31). Further details are provided in 

Appendix Table IIB-A-5. 
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5.14.4 Residual Environmental Effect - Black Bear 

A summary of the significance of residual environmental effects of Project activities on Black Bear is presented 

below. The environmental effects ratings in terms of change in habitat are determined for primary 

spring/summer and fall/winter habitat.   

5.14.4.1 Construction 

The Project will cause permanent alteration or loss of primary, secondary and tertiary Black Bear habitat within 

the Assessment Area and will displace individuals into adjacent areas. This will primarily be due to reservoir 

preparation activity and inundation. Reservoir preparation will alter forest habitat, mainly due to removal of 

mature trees and loss or disturbance of ground vegetation that provides food resources. However, extensive 

primary and other habitat will remain adjacent to the reservoir preparation areas during the construction 

activities at Gull Island, Muskrat Falls and along the transmission line. The lower Churchill River valley terrestrial 

habitat is undisturbed by human activity in many locations and natural perturbations (e.g., fire, insect damage, 

wind throw, landslide) are the dominant influences throughout the valley. Bears will not be entering dens until 

November. The current Project schedule indicates impoundment in August through October for the Gull Island 

and Muskrat Falls Reservoir. 

Based on the Project activities and mitigation measures, there will be an alteration or loss of 90 km2 of primary 

spring and early summer habitat and 101.5 km2 of primary late summer and fall habitat. The distribution of this 

species in this area will likely change with a subsequent increase in density in adjacent areas. Most of this 

alteration or loss will be in association with the previously undisturbed reservoirs and would persist over the life 

of the Project. This environmental effect will occur during the construction phase and will be reversible. The 

majority of the habitat loss will be in the lower Churchill River valley and, within the context of the Assessment 

Area, represents less than one percent of the total habitat available for this population. Note that the edge 

environmental effect from the clearing for the transmission line and roads would enhance habitat quality in 

some areas by encouraging the growth of forage items such as grasses and berries. Changes in health may occur 

from occupying habitat of lower quality. Displacement could also predispose individuals to greater levels of 

hunting, resulting in an indirect increase in mortality. In both of these cases, the environmental effects will be 

difficult to measure yet are not anticipated to have either a persistent or population-based environmental effect 

due to the abundance of adjacent primary habitat, relatively low level of predation (i.e., typically in association 

with roads). Changes in the distribution and abundance of Black Bear within the Assessment Area will be of low 

magnitude. 

Camps and site waste management will affect the distribution and abundance of Black Bear. However, proper 

Black Bear management can effectively reduce the likelihood of bear habituation. With the implementation of 

protocols designed to eliminate odours (e.g., bear-proof disposal containers), and with the use of deterrents, 

and personnel training and awareness, site facilities can be proactively managed to prevent nuisance Black Bear. 

No change in health is expected to occur through bioaccumulation of methylmercury, based on the relatively 

low exposure of Black Bear to the aquatic food chain, and the ERA prediction that top predators are unlikely to 

be affected. Mortality rates for Black Bear are expected to rise during construction because of the expanded 

road network providing greater access for hunting and increased risk of vehicle collisions. As bears are injured or 

killed on roads, others from adjacent territories may expand their movements causing a change in distribution in 

these disturbed areas. This influence is relatively local and not considered to affect overall population 

abundance or sustainability. Regular road maintenance, awareness training and safety precautions when driving 

will further reduce the probability of this event. 
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Black Bear is a generalist with a broad array of habitat and food types that makes it less susceptible to habitat 

fragmentation (Swihart et al. 2003). Collectively, the residual environmental effects of the Project on Black Bear 

during construction will not jeopardize the sustainability of the population and therefore are considered 

not significant (Table 5-32). Further details are presented in Appendix Table IIB-A-7. 

Table 5-32 Summary of Residual Environmental Effects Assessment for Black Bear 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse Adverse 

Magnitude Low Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.4.2 Operation and Maintenance 

During operation and maintenance, no further habitat loss or alteration will occur in undisturbed areas. The 

distribution of Black Bear as a result of construction activities (e.g., reservoir preparation, impoundment) will 

adjust to the changes on the landscape and stabilize as individuals establish new territories. The water 

management and operating regime will influence shoreline habitat, but will not affect movement of individuals. 

Occasional disturbance during operation and maintenance will likely occur during vegetation management along 

the transmission line. This activity will continue over the life of the Project and could cause temporary 

displacement and distribution. Such activities will occur over a relatively small area (compared to that of 

construction activities), and are reversible. Foraging opportunities may be more limited, resulting in increased 

energy expenditures. There is a possible contamination hazard if individuals feed on contaminated berries or 

other vegetation near sewage and waste treatment areas, if those areas do not restrict access. 

While temporary access roads will be rehabilitated to a natural state at the end of construction phase, the 

remaining permanent roads to the Muskrat Falls and Gull Island facilities will represent an increase in access and 

traffic over baseline conditions, and the transmission line will provide ongoing access (essentially the same as 

currently exists) for ATVs and snowmobiles. As a result, hunting pressure is likely to remain elevated compared 

to present levels. Similarly, there will remain a risk of human interactions at Project facilities; however, these will 

be less compared to the construction phase. The residual environmental effects of the Project on Black Bear 

during operation and maintenance are of low magnitude and are considered not significant (Table 5-32). 

Further details are presented in Appendix Table IIB-A-7. 

5.14.5 Residual Environmental Effect - Beaver 

A summary of the significance of residual environmental effects of Project activities on Beaver is presented 

below. The environmental effects ratings in terms of change in habitat are determined for the existing colonies. 
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5.14.5.1 Construction 

Impoundment of the two reservoirs will result in the permanent alteration or loss of Beaver habitat within the 

Assessment Area. The impounding will be permanent; however, the current Project schedule indicates 

impoundment in August through October for Gull Island and Muskrat Falls reservoir. Immediately prior to the 

start of the operation and maintenance phase, the action could be reversible. Extensive alternate riparian and 

wetland habitat will be present throughout the remainder of the Assessment Area, although much of it is far 

from any deciduous forest and, therefore, of lower quality than areas that will be lost. Relocation of active 

beaver colonies during July-August within the reservoirs will reduce negative environmental effects. 

The Project will result in a change in Beaver distribution within the Assessment Area. Abundance will increase in 

the adjacent habitat, at least initially, resulting in increased intraspecies competition. Beaver numbers may 

return to pre-development abundance over time as baseline studies indicate that Beaver territories are at a low 

density in the river valley (Minaskuat Inc. 2008f) and that many of the identified territories are already upstream 

from future reservoir levels. As such, changes in the distribution and abundance of Beaver within the 

Assessment Area are expected to be of low magnitude. The low densities and large home ranges for Beaver in 

central Labrador documented by Schmelzer and Fenske (n.d.) may reflect low quality habitat or a population 

that is continuing to expand.  

Changes in health related to bioaccumulation of methylmercury are not measurable, based on the relatively low 

exposure of Beaver to sources of contamination and the ERA that predicted species at the top of the food chain 

are unlikely to be affected. Mortality rates for Beaver will rise during construction because of increased access 

for hunting. Vehicle collisions could result from Project activities. However, the risk of collisions will be largely 

limited to areas where roads pass through riparian or wetland areas. Posting and communication of speed limits 

in these areas could serve as effective mitigation. Therefore, while some increase in mortality will occur during 

construction and persist throughout the life of the Project, the residual environmental effect is considered 

not significant (Table 5-33) as it will be local, and unlikely to influence overall population abundance or its 

sustainability. Collectively, the residual environmental effects of the Project on Beaver during construction will 

not jeopardize the sustainability of the population and are, therefore, considered not significant (Table 5-33). 

Further details are provided in Appendix Table IIB-A-9. 

Table 5-33 Summary of Residual Environmental Effects Assessment for Beaver 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse  Adverse  

Magnitude Low Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 
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5.14.5.2 Operation and Maintenance 

During operation and maintenance, the redistribution of Beaver due to construction activities is expected to 

stabilize as individuals establish new territories and adjust to changes on the landscape. Water management and 

the relatively stable operating regimes of the reservoirs will encourage shoreline riparian habitat development 

and improve its suitability as habitat for Beaver. These irreversible activities are likely to affect only a small 

number of territories, and are of low magnitude. Vegetation management along the transmission line will 

continue over the life of the Project, and may cause temporary disturbance. These activities will occur over a 

relatively smaller area compared to construction activities. While temporary access roads will be rehabilitated at 

the end of the construction phase, the remaining permanent roads to the two reservoir facilities will represent 

an increase in access and traffic over baseline conditions and the additional transmission lines will provide 

ongoing access (no change from existing conditions) to ATVs and snowmobiles. As a result, trapping pressure 

may remain elevated compared to present levels. Based on the limited geographic extent of disturbances during 

operation and maintenance and the relatively low number of individuals to be affected, the environmental 

effect of the Project on Beaver during this phase is considered not significant (Table 5-33). Further details are 

provided in Appendix Table IIB-A-9. 

5.14.6 Residual Environmental Effect - Marten 

A summary of the significance of residual environmental effects of Project activities on Marten is presented 

below. The environmental effects ratings in terms of change in habitat are determined for primary fall/winter 

habitat. 

5.14.6.1 Construction 

The Project will cause permanent alteration or loss of primary, secondary and tertiary Marten habitat and will 

displace a moderate percentage of Marten into adjacent areas. This will primarily be due to the reservoir 

preparation activity, which will render much of the forest habitat unsuitable for Marten, mainly due to removal 

of mature trees, reduction in vertical and horizontal structure and fragmentation of contiguous habitat into 

small parcels by clear-cuts and access roads. Adjacent areas outside the impounded area may be sub-optimal 

habitat and Marten may need to expand territory sizes to secure the same amount of resources. Changes in 

distribution or abundance may occur as temporarily or permanently displaced Marten move from the flood zone 

to occupy other habitats. These areas may be lower quality habitat and result in increased competition for 

territories, food and mates, as well as greater vulnerability to predation. Remnant areas adjacent to affected 

habitat may not be sufficient to support the increase in density, and limitations in foraging opportunities could 

result in a reallocation of energy resources toward finding food, possibly resulting in an overall decrease in 

reproductive output and abundance.  

Adult Marten would not be at risk of mortality from the Project because individuals would abandon their 

territory once the habitat is cleared or they could escape from the advance of inundation. Young Marten could 

be at risk of mortality if the clearing occurs from March to June. During impoundment, currently scheduled to be 

between August and October, the risk to Marten is limited as this species is mobile and any individuals will be 

able to relocate to adjacent abundant habitat. 

No changes in health are expected in relation to bioaccumulation of methylmercury, based on the relatively low 

exposure of Marten to the aquatic food chain, and the ERA prediction that top predators are unlikely to be 

affected. Mortality rates for Marten are expected to rise during construction because of the expanded road 

network providing greater access for trapping. However, the residual environmental effects of the Project on 
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Marten during construction are not expected to jeopardize the sustainability of the population and are 

therefore considered not significant (Table 5-34). Further details are presented in Appendix Table IIB-A-11. 

Table 5-34 Summary of Residual Environmental Effects Assessment for Marten 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse  Adverse  

Magnitude Moderate Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.6.2 Operation and Maintenance 

During operation and maintenance, the redistribution of Marten as a result of construction activities will 

stabilize as individuals establish new territories and adjust to changes on the landscape. Water management and 

the relatively stable operating regimes of the reservoirs will encourage succession of shoreline habitat that is 

suitable for Marten. These activities will cause minimal disturbance to forested areas, and are therefore of low 

magnitude. Vegetation management along the transmission line will continue over the life of the Project, but 

this is tertiary habitat and is unlikely to cause further displacement of Marten. The environmental effect during 

operation and maintenance will be continued mortality due to expanded access for trapping, although the risk 

of mortality from vehicle collisions will be decreased from the construction phase. As this is likely to be the only 

effect of the Project on Marten during this phase, the environmental effect of the Project on Marten during 

operation and maintenance is considered not significant (Table 5-34). 

5.14.7 Residual Environmental Effect - Porcupine 

A summary of the significance of residual environmental effects of Project activities on Porcupine is presented 

below. The environmental effects ratings in terms of change in habitat are determined for primary fall/winter 

habitat.  

5.14.7.1 Construction 

Based on planned Project activities and mitigation measures during construction, there will be a loss of 

approximately 76 km2 of primary habitat within the lower Churchill River valley, or 9.2 percent that available in 

this area. In addition, there will be 16 km² of habitat cleared for temporary and permanent access roads (that 

would extend beyond the valley and connect with the TLH). The exact location of the access roads and therefore 

the quantity and quality of habitat altered or lost is unknown. As a conservative estimate, if all of this additional 

disturbed area is primary habitat, there would be 92 km² removed or altered within the Assessment Area. Using 
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the Regional ELC information (Minaskuat Inc. 2008b), approximately 4,065 km² of primary habitat (16.1 percent 

of the Assessment Area) is available to the population, inferring that a total of 2.3 percent of the primary habitat 

in the Assessment Area will be altered or lost. Thus, the magnitude of these site-specific and local activities is 

low. 

Changes in fitness will occur when displaced animals occupy new habitats, potentially of different quality. These 

adjustments in range will increase this species’ vulnerability to predation and hunting. As suggested by the 

literature and land-use information described above, the population of Porcupine is increasing (i.e., many 

habitats would not be at carrying capacity), and intra-specific competition should not be a concern in terms of 

affecting fitness and productivity. The improved access resulting from Project infrastructure will allow 

opportunities for increased hunting pressure despite measures to limit this effect (e.g., posting of work areas, 

restricting non-Project personnel on Project roads and rehabilitation of temporary roads when they are no 

longer needed). Vehicle collisions will occur during construction and to a lesser extent during operation and 

maintenance. Porcupine mortality because of vehicle collisions will cause individuals from adjacent territories to 

adjust or expand their movements, creating a change in distribution in these disturbed areas. This influence is 

local and not considered to influence overall population abundance or sustainability. Posted speed limits and 

education will serve to reduce the frequency of these events.  

Based on planned mitigation and the abundance of primary (and even secondary) habitat for Porcupine 

throughout the Assessment Area, the sustainability of the population will not be compromised by the Project. 

Therefore, the residual environmental effect during construction is considered not significant for Porcupine 

(Table 5-35). Further details are presented in Appendix Table IIB-A-13. 

Table 5-35 Summary of Residual Environmental Effects Assessment for Porcupine 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse and Positive Adverse and Positive 

Magnitude Low  Low 

Geographic Extent Local Local 

Duration/Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.7.2 Operation and Maintenance 

During the operation and maintenance phase, there will be no further surficial disturbance beyond the Project 

area. However, there will be some manual vegetation management along the transmission line right-of-way. 

Moderate water level fluctuation on the reservoirs will encourage the establishment of vegetation and possibly 

the use of shoreline areas as travel corridors. As the shoreline stabilizes, this riparian zone would appear similar 

to existing areas, over time. These activities will occupy a relatively smaller area (compared to that of 
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construction activities) with the environmental effects of water management considered as irreversible and 

those of vegetation management as reversible. 

While temporary access roads associated with construction will be rehabilitated, limited access roads and the 

transmission line corridor will be maintained. Measures to reduce access by non-Project personnel (e.g., 

rehabilitation of temporary access roads, posting work areas during hunting season) will reduce additional 

hunting pressure, although some increase over baseline conditions may still remain.  

Collectively, the sustainability of the population will not be compromised by the Project. Due to the smaller area 

(i.e., local extent), low magnitude, and permanence of facilities (yet temporary nature of any human disturbance 

and displacement of Porcupine), the residual environmental effect during operation and maintenance is 

considered not significant (Table 5-35). Further details are presented in Appendix Table IIB-A-13. 

5.14.8 Residual Environmental Effect - Canada Goose 

A summary of the significance of residual environmental effects of Project activities on Canada Goose is 

presented below. The environmental effects ratings in terms of change in habitat are determined for staging and 

primary breeding habitat. 

5.14.8.1 Construction 

The environmental effect of alteration or loss of habitat will result in a permanent change in Canada Goose 

habitat within the Assessment Area due to the establishment of the two reservoirs. Prior to inundation, 

environmental effects of construction will be adverse but low in magnitude, limited largely to the loss or 

disturbance of breeding sites in upland areas through the creation of access roads and the transmission line. 

Only the transmission line construction will be reversible, and surface areas to be disturbed are currently 

undisturbed, with the exception of the use of existing access roads and previous clearing at Muskrat Falls and 

Gull Island. Due to the relatively low level of construction activity expected for wetland areas in the lower 

Churchill River valley and the limited extent of disturbance by the Project in upland areas, only a small 

percentage of breeding pairs in the Assessment Area are likely be affected. Sensory disturbance to staging 

habitat may be an issue for more individuals, but as the availability of staging sites will not be reduced during 

construction, the environmental effect is also expected to be of low magnitude.  

Individuals displaced temporarily or permanently to new habitats, potentially of different quality, may 

experience increased competition and reduced physical fitness and reproductive success if resources are 

limiting. While this species is specialized in its requirements for breeding habitat, a low proportion would be 

removed or altered. Adjustments in distribution combined with an expanded road network will increase the 

vulnerability of individual Canada Goose to predation and hunting. Access to Project roads will be restricted and 

work areas identified to reduce the environmental effects of hunting pressure. Vehicle collisions for this KI are 

considered unlikely. 

The overall magnitude of the environmental effect of construction on Canada Goose is expected to be low in 

local geographic extent, and permanent in duration. Because the Project is not expected to affect the 

sustainability of the population, the environmental effect on Canada Goose during construction is considered to 

be not significant (Table 5-36). Further details are provided in Appendix Table IIB-A-15. 
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Table 5-36 Summary of Residual Environmental Effects Assessment for Canada Goose 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse Adverse 

Magnitude Low Moderate 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.8.2 Operation and Maintenance 

There will be no further surface disturbance during operation and maintenance; however, previously available 

ashkui will persist at confluences with tributaries (only further upstream on those tributaries) but other ashkui 

sites will be ice covered during spring staging. Due to the increased extent and persistence of ice cover following 

reservoir creation, there will be a loss of approximately 56 km2 of open water habitat within the lower Churchill 

River valley during spring staging. This represents nearly 100 percent of available habitat at that time, although 

other staging sites outside the lower Churchill River valley (e.g., outlets of Wilson Lake, Dominion Lake, and 

Minipi Lake) are available, depending on the advance of spring conditions (Figure 5-1).  

The relatively stable water level fluctuation on the reservoirs will encourage the establishment of vegetation. 

There will be some manual vegetation management along the transmission line right-of-way, which may cause 

temporary disturbances to breeding Canada Goose. However, such disturbances will be temporary and at least 

some of can be mitigated through shifting work to outside of the breeding season. Although temporary access 

roads will be rehabilitated, maintenance of the limited access roads and the transmission line will maintain 

elevated hunting pressure compared to baseline conditions. This can be mitigated through controlled access and 

hunting regulations. 

Canada Goose may accumulate methylmercury after inundation, but based on the ERA predictions, the species 

is not expected to suffer reduced productivity or increased mortality as a result. Thus, the overall magnitude of 

the environmental effect of operation and maintenance on Canada Goose is moderate and irreversible, local in 

geographic extent, and continuous for the life of the Project. The environmental effect during operation and 

maintenance is considered not significant (Table 5-36). Further details are provided in Appendix Table IIB-A-15. 

5.14.9 Residual Environmental Effect - Surf Scoter 

A summary of the significance of residual environmental effects of Project activities on Surf Scoter is presented 

below. The environmental effects ratings in terms of change in habitat are determined for staging and primary 

breeding habitat.  
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5.14.9.1 Construction 

Impoundment of the two reservoirs will result in the permanent alteration or loss of Surf Scoter habitat within 

the Assessment Area. Further, some breeding habitat in upland areas may be lost or disturbed through the 

creation of access roads and the transmission line. Environmental effects of construction are expected to be 

adverse, but vary in their severity, permanence and likelihood of affecting Surf Scoter. Only the transmission line 

construction will be reversible, and surface areas to be disturbed are currently undisturbed, with the exception 

of the use of existing access roads and previous clearing at Muskrat Falls and Gull Island.  

Changes in habitat quantity and quality arising from inundation will have corresponding environmental effects 

on distribution, depending on the number of individuals affected and the availability of alternate habitat. 

Environmental effects on reproductive success may occur in situations where animals displaced temporarily or 

permanently occupy new habitats, potentially of reduced quality, or experience increased intra-specific 

competition. Adjustments in range in combination with an expanded road network may increase the 

vulnerability of individual Surf Scoter to predation and hunting. Measures to reduce access by non-Project 

personnel (e.g., rehabilitation of temporary access roads, posting work areas during hunting season) will reduce 

additional hunting pressure, although some increase over baseline conditions may still remain. 

Overall, the magnitude of construction effects on Surf Scoter will be moderate, at a local geographic extent and 

permanent in duration. Because the construction phase will be primarily on land, environmental effects on Surf 

Scoter are limited to those Project activities that directly overlap with staging or breeding habitat, or influence 

this habitat through sensory disturbance. Due to the relatively low breeding density of Surf Scoter and the 

limited extent of disturbance by the Project in upland areas, only a small proportion of breeding pairs in the 

Assessment Area will be affected. The residual environmental effect during construction is therefore considered 

not significant (Table 5-37). Further details are presented in Appendix Table IIB-A-17. 

Table 5-37 Summary of Residual Environmental Effects Assessment for Surf Scoter 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse Adverse 

Magnitude Moderate Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.9.2 Operation and Maintenance 

During the operation and maintenance phase, there will be no further terrestrial surface disturbance beyond the 

Project footprint; however, previously available ashkui not associated with tributaries will be ice-covered longer 

during the spring. There may be consequences for individuals in terms of energy and reproductive output and 
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survival. However, as a late-nesting waterfowl species, less open water is not as serious for this KI or other late 

migrants to the Assessment Area, given that breakup will be delayed by up to two weeks (Hatch 2007) and 

alternative areas of open water will not be affected (Figure 5-1). As a predator within the aquatic food web, Surf 

Scoter is susceptible to the accumulation of methylmercury resulting from inundation. However, because it is 

expected to spend only a brief time on the reservoir, Surf Scoter is not expected to suffer reduced productivity 

or increased mortality. During the operation and maintenance phase, the magnitude of the environmental effect 

of the Project will be moderate at a regional geographic extent, and occur continuously for the life of the Project 

on previously disturbed areas. 

The presence of the reservoirs are irreversible and will cause a variable but likely substantial reduction in the 

area of open water available to Surf Scoter during spring staging, and will eliminate some habitat possibly used 

for moulting in summer. If, in fact, the possible moulting habitat on the Churchill River is altered or lost, the 

population effect will be minimal as the numbers are small (i.e., seven individuals) compared to 50,000 reported 

on the Labrador Coast (S. Gilliland, pers. comm.).  

Vegetation management and inspection/repairs along the transmission line will follow EPP procedures around 

ponds where Surf Scoter may be nesting. However, such disturbances will be temporary and at least some of 

them can be mitigated through shifting work to outside of the breeding season. Although temporary access 

roads associated with construction will be rehabilitated after construction, hunting pressure may remain 

elevated compared to baseline conditions due to increased access. This can be mitigated through controlled 

access and hunting regulations. The residual environmental effect on Surf Scoter during operation and 

maintenance is therefore considered to be not significant (Table 5-37). Further details are presented in 

Appendix Table IIB-A-17. 

5.14.10 Residual Environmental Effect - Ruffed Grouse 

A summary of the significance of residual environmental effects of Project activities on Ruffed Grouse is 

presented below. The environmental effects ratings in terms of change in habitat are determined for primary 

habitat.  

5.14.10.1 Construction 

Based on the Project activities and mitigation described above, there will be an alteration or loss of over 140 km² 

of habitat for Ruffed Grouse. The main environmental effect will be the permanent loss of Ruffed Grouse habitat 

within the Assessment Area due to the two reservoirs that will be established, when approximately 126 km2 of 

terrestrial habitat will transform into open water, although only 2.7 km2 of this will be primary habitat. While 

this represents a loss of approximately 9.9 percent of that habitat in the lower Churchill River valley, there will 

be 24.5 km² of alternate primary habitat remaining within the lower Churchill River valley. With impoundment, 

Ruffed Grouse will be displaced to adjacent habitat and foraging and nesting opportunities may be more limited, 

resulting in increased energy expenditures or reduced reproductive success. Displacement will also predispose 

Ruffed Grouse to greater levels of predation, resulting in an indirect increase in mortality. Eventually, it is likely 

that the upland population will return to historical densities, representing an overall decline in abundance for 

the Assessment Area in the short term. A habitat enhancement program in the Muskrat Falls Reservoir will 

offset this loss for this habitat specialist. The environmental effect is considered permanent and reversible, 

although some alternative Ruffed Grouse habitat exists in the valley. There is currently 109 km2 of primary 

habitat throughout the Assessment Area and a mitigation plan will encourage or create additional primary 

habitat in adjacent areas.  
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The relatively low density of Ruffed Grouse documented by the baseline studies (Minaskuat 2008d, 2008g) may 

reflect the limit of its range (Godfrey 1986) and indicate its success in top quality habitat, which is relatively 

uncommon in the lower Churchill River valley.  

Project construction will result in some Ruffed Grouse mortality within the Assessment Area throughout all 

phases. Despite restrictions, enhanced access through temporary and permanent access roads will result in 

greater hunting pressure, particularly where access is adjacent to areas of primary habitat. Vehicle collisions 

during the Project may occur, particularly in areas of primary forest habitat. This event is expected to be local 

and infrequent and affect only a limited number of individuals.  

Thus, primary habitat losses due to impoundment will be at most 2.5 percent of the Assessment Area, or of a 

low magnitude, and the residual environmental effect will be considered not significant (Table 5-38). Further 

details are presented in Appendix Table IIB-A-19. 

Table 5-38 Summary of Residual Environmental Effects Assessment for Ruffed Grouse 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse and Positive Adverse 

Magnitude Low Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.10.2 Operation and Maintenance 

During operation and maintenance, no further irreversible habitat loss or alteration is anticipated in undisturbed 

areas. The redistribution of Ruffed Grouse as a result of construction activities is expected to stabilize as 

individuals establish new territories and adjust to changes on the landscape. The relatively stable water 

management and operating regime will encourage the development of new shoreline habitat and occasional 

foraging by less than five percent of Ruffed Grouse in the watershed. As the shoreline stabilizes over time, it is 

anticipated that the riparian zone will return to something comparable to its current state, improving its 

potential value to Ruffed Grouse. Vegetation management along the transmission line will create occasional 

disturbance.  

Operation and maintenance will alter habitat in previously disturbed (during construction) areas, and over the 

life of the Project could cause temporary displacement and changes in distribution. These activities will occur 

over a smaller area compared to construction activities, and are considered reversible. Although temporary 

access roads associated with construction will be rehabilitated after construction, hunting pressure may remain 

elevated compared to baseline conditions. The residual environmental effect on Ruffed Grouse will be of low 
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magnitude and is considered not significant (Table 5-38). Further details are presented in Appendix 

Table IIB-A-19. 

5.14.11 Residual Environmental Effect - Osprey 

A summary of the significance of residual environmental effects of Project activities on Osprey is presented 

below. The environmental effects ratings in terms of change in habitat are presented in terms of known nest 

sites.  

5.14.11.1 Construction 

Based on the Project activities and mitigation described above, approximately 11 existing nest sites within the 

reservoirs will be replaced by artificial platforms (established on the same territories). Any other Project activity 

involving clearing that encounters nest sites will follow the same protection protocols of avoidance during 

breeding season and replacement with an artificial platform. It is possible that an additional four nest sites 

within 200 m of the new shorelines may be disturbed during reservoir preparation. No nests are known within 

800 m of the transmission line. While there will be habitat conversion and one-time formation of the 

impoundments in the lower Churchill River valley, individuals will be able to remain on their territories and are 

expected to maintain productivity levels. Although the magnitude of residual environmental effects is assessed 

as high, all existing nest sites will be replaced by artificial towers and therefore can be considered as positive 

(i.e., reproductive success associated with artificial platforms in Labrador is higher than that of natural nests 

(Jacques Whitford 1998). The number, density and distribution of breeding territories are not anticipated to 

decline and should increase/expand, particularly as artificial nest sites are created along the transmission line 

within the Project area. Overall, the Project and the associated mitigation will result in a positive change in 

Osprey distribution within the Assessment Area because of the anticipated moderate increase (i.e., greater than 

five percent) in nesting territories. Additionally, there will be at least a short term (i.e., approximately one 

Osprey generation) increase in fish populations, with positive benefit for local nesting territories. The residual 

environmental effect is positive for Osprey during construction, and is therefore considered as not significant 

(Table 5-39). Further details are presented in Appendix Table IIB-A-21. 

Table 5-39 Summary of Residual Environmental Effects Assessment for Osprey 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Positive Positive 

Magnitude High High 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis  

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 
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5.14.11.2 Operation and Maintenance 

During operation and maintenance, no further nest or habitat loss or alteration is anticipated in undisturbed 

areas. Approximately 10 percent of the known Osprey nests in the Assessment Area may be relocated. This 

relocation will likely result in accruing long term benefits (stable platform and greater reproductive success and 

output). The relatively stable water management and operating regime will encourage establishment of wetland 

and riparian habitat, possibly causing some short term disruption to foraging opportunities and a minor shift in 

the distribution of Osprey. More important may be the delay in breeding for nests adjacent to the reservoirs due 

to one- to two-week delays in ice breakup. The persistence of ice on the reservoirs may influence nest initiation 

and foraging. A delay of the breeding season due to a late spring melt will result in increased energy 

expenditures or reduced reproductive success.  

As a top predator within the aquatic food web, Osprey will accumulate methylmercury that will result from 

inundation, but based on the results of the ERA, there are no adverse environmental effects predicted on the 

species’ productivity.  

Vegetation management and inspection/repairs along the transmission line will follow EPP procedures around 

active nests, as it is likely that some individuals will occupy transmission line structures. However, such 

disturbances will be temporary, with the potential to mitigate at least some of them through shifting work to 

outside of the breeding season, when possible.  

The magnitude of residual environmental effects of operation and maintenance will be high but are of a positive 

nature. As with those of the construction phase, the environmental effects are considered not significant 

(Table 5-39). Further details are presented in Appendix Table IIB-A-21. 

5.14.12 Residual Environmental Effect - Wetland Sparrows 

A summary of the significance of residual environmental effects of Project activities on Wetland Sparrows is 

presented below. The environmental effects ratings in terms of change in habitat are determined for primary 

breeding habitat.  

5.14.12.1 Construction 

The main environmental effect will be the loss of Wetland Sparrow breeding habitat within the Terrestrial 

Environment Assessment Area due to the creation of reservoirs. These sites will not be disturbed during 

reservoir preparation until they are inundated in the fall (following the breeding season). There will be a loss of 

approximately 60 percent of primary habitat within the lower Churchill River valley. There will be an additional 

16 km² of habitat cleared due to temporary and permanent access roads that would extend beyond the valley 

and connect with the TLH. The exact location of the access roads, and therefore the quantity and quality of 

habitat altered or lost, is not known at this time, but is expected to be minor in comparison with the effects of 

impounding. It was not possible to delineate primary habitat beyond the lower Churchill River valley (Regional 

ELC scale) in the remainder of the Assessment Area. While other primary habitat undoubtedly exists elsewhere 

in the watershed, it is limited in abundance. This limitation suggests that the magnitude of site-specific and local 

activities is high during construction. Only the environmental effects from transmission line construction would 

be reversible. This change in habitat quantity and quality will result in similar effects (i.e., magnitude, geographic 

extent, duration, reversibility and ecological context) for distribution and abundance of Wetland Sparrows, with 

both expected to result in a population decline. Changes in health may occur in situations where animals 

displaced temporarily or permanently occupy new habitats, potentially of lower quality. The resulting changes in 

territory size and range may also increase the vulnerability of individuals to predation. 
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Residual primary habitat will remain within the Assessment Area, to which Wetland Sparrows may attempt to 

relocate in the spring following impoundment. Baseline studies indicate that the diversity and productivity of 

wetlands outside the existing floodplain are lower than those within and are unlikely to support those displaced 

individuals. This will result in an overall decline in abundance for the Assessment Area. Displacement may also 

predispose individuals to greater levels of predation. Among the options for mitigation under consideration and 

evaluation is the creation of comparable wetland habitat along the riparian fringe of the newly created 

reservoirs or creation of suitable wetland habitat along tributary streams and watercourses adjacent to the 

reservoir. This may offset lost wetland habitat and further reduce potential adverse effects. Habitat creation 

would be the subject of follow-up monitoring to confirm the effectiveness of this mitigation. 

Change in health due to Wetland Sparrows being displaced permanently, or at least temporarily, may occur 

because of occupying habitat that is of lower quality and, therefore, more energy demanding; some areas to 

which they relocate could result in vehicle collisions. The areas of risk to Wetland Sparrows will be limited to 

those that are adjacent to wetland or riparian areas.  

In these cases, the environmental effects will be difficult to measure, but, due to the limited availability of 

adjacent primary habitat, are expected to have an adverse environmental effect on abundance and distribution 

related to the loss and alteration of habitat. Although the magnitude of the residual environmental effect is high 

and a decline is anticipated for these habitat specialists. Wetland Sparrows will continue to breed in the 

Assessment Area, including in the anticipated new wetland areas. The residual environmental effect of Project 

activities during construction is therefore considered to be not significant (Table 5-40). Further details are 

presented in Appendix Table IIB-A-23. 

Table 5-40 Summary of Residual Environmental Effects Assessment for Wetland Sparrows 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse  Adverse  

Magnitude High High 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.12.2 Operation and Maintenance 

There will be no further surface disturbance beyond the Project area. The relatively stable water level 

fluctuations on the reservoirs will encourage the establishment of vegetation and, possibly, enhance the 

effectiveness of riparian and wetland areas as breeding habitat. The magnitude of the environmental effect 

would be high on a local scale, and occur continuously for the life of the Project on previously disturbed areas. 
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The distribution of Wetland Sparrows as a result of activities during construction (e.g., reservoir preparation, 

impoundment) would adjust to the changes on the landscape and stabilize as individuals establish new 

territories. The relatively stable water management and operating regime would facilitate establishment of 

wetland and riparian habitat. As the shoreline stabilizes over time, it is anticipated that this riparian zone will 

appear similar to existing areas, likely supporting the re-establishment of Wetland Sparrow populations.  

Vegetation management along new transmission lines will alter habitat on previously disturbed (during 

construction) areas and, by continuing over the life of the Project, could potentially cause temporary 

displacement and changes in distribution.  

These activities will occur over a relatively small area (compared to that of construction activities) with water 

management considered as irreversible and vegetation management as reversible. Because Wetland Sparrows 

will persist, despite disturbance, in remaining and newly created wetland habitat, the environmental effect 

during operation and maintenance is considered to be not significant (Table 5-40). Further details are presented 

in Appendix Table IIB-A-23. 

5.14.13 Residual Environmental Effect - Harlequin Duck 

A summary of the significance of residual environmental effects of Project activities on Harlequin Duck is 

presented below. The environmental effects ratings in terms of change in habitat are determined for staging and 

breeding habitat.  

5.14.13.1 Construction 

The establishment of two reservoirs in the lower Churchill River valley will result in a permanent change in 

Harlequin Duck habitat within the Assessment Area because the reservoirs will replace existing riverine habitats. 

While some potential breeding habitat along the lower reaches of tributaries may be lost to the reservoirs, all 

known regularly occupied territories are farther upstream. Thus, the magnitude of the impact of construction 

activities is low for Harlequin Duck. Environmental effects of construction will be adverse but will vary in their 

severity, permanence and likelihood of affecting Harlequin Duck. Only the effects from the transmission line 

construction would be reversible, and surface areas to be disturbed are currently undisturbed, with the 

exception of the use of existing access roads and previous clearing at Muskrat Falls and Gull Island.  

Changes in habitat quantity and quality arising from inundation will have environmental effects on distribution. 

Effects on reproductive success will occur in situations where individuals displaced temporarily or permanently 

occupy new habitats, potentially of reduced quality, or experience increased intra-specific competition. 

Adjustments in range, in combination with an expanded road network, will increase the vulnerability of 

individual Harlequin Duck to predation and hunting. Measures to reduce access by non-Project personnel (e.g., 

rehabilitation of temporary access roads, posting work areas during hunting season) will reduce additional 

hunting pressure, although some increase over baseline conditions may still remain. Vehicle collisions are 

considered unlikely. 

Overall, the magnitude of environmental effects during construction will be low, at a local geographic extent, 

and permanent in duration. Prior to inundation, the Project footprint during construction will be primarily 

terrestrial, with environmental effects on Harlequin Duck limited to where Project activities directly overlap with 

staging or breeding habitat, or influence such habitat through sensory disturbance. Due to the known 

distribution of Harlequin Duck breeding areas, such interactions are expected to be infrequent and of short term 

duration. Therefore, the environmental effect on Harlequin Duck during construction is considered 

not significant (Table 5-41). Further details are presented in Appendix Table IIB-A-25. 
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Table 5-41 Summary of Residual Environmental Effects Assessment for Harlequin Duck 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse  Adverse  

Magnitude Low Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.14.13.2 Operation and Maintenance 

Previously available ashkui may be ice-covered during spring staging. There will be a reduction of the 60 km2 of 

open water habitat within the lower Churchill River during spring staging, with open water remaining only at the 

confluences of tributaries and at the tailraces in Churchill Falls Power Station, Gull Island, and Muskrat Falls on 

the river. However, Harlequin Duck uses this habitat only briefly. Existing knowledge indicates that Harlequin 

Duck appears to be nesting above future reservoir levels along tributaries, which implies that there may be 

minimal displacement for breeding birds. Any individuals displaced from disturbed areas would move into 

alternate habitat, where intra-specific competition may limit health and productivity. Breeding pairs will likely 

move to other staging areas or attempt to migrate directly to their breeding territories, bypassing the staging 

phase. 

Vegetation management and inspection/repairs along the transmission line will follow EPP procedures around 

river crossings where Harlequin Duck may be nesting. However, such disturbances will be temporary. As a 

predator within the aquatic food web, Harlequin Duck is susceptible to accumulation of methylmercury resulting 

from inundation. However, because Harlequin Duck is expected to spend only a brief time on the reservoir, and 

the ERA on Osprey suggests methylmercury poses a minimal risk, this species is not expected to have reduced 

productivity or increased mortality. While temporary access roads associated with construction will be 

rehabilitated, the access road to Muskrat Falls will be maintained; therefore, hunting pressure may remain 

elevated, compared to baseline conditions. This can be mitigated through controlled access and hunting 

regulations. During operation and maintenance, the magnitude of environmental effects will be low at a regional 

geographic extent and occur continuously for the life of the Project on previously disturbed areas. The 

environmental effect during operation and maintenance is considered not significant (Table 5-41). Further 

details are presented in Appendix Table IIB-A-25. 

5.14.14 Residual Environmental Effect - Other Species of Concern 

A summary of the significance of residual environmental effects of Project activities on Other Species of Concern 

is presented below. The environmental effects ratings in terms of change in habitat are determined for primary 

breeding habitat.  
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5.14.14.1 Construction 

The surface disturbances created during construction will cause the alteration or loss of between 11.6 and 

76.4 km2 of primary habitat for birds at risk. Summing the amount of primary habitat throughout the entire 

Assessment Area, this represents a loss of: 

• 0.1 percent (of approximately 10,670 km2) for Common Nighthawk;  

• 0.4 percent (of approximately 3,520 km2) for Olive-sided Flycatcher;  

• 1.8 percent (of approximately 4,260 km2) for Gray-cheeked Thrush; and  

• 1.8 percent (of approximately 930 km2) for Rusty Blackbird. 

For most Other Species of Concern, large areas of primary and secondary habitat will remain adjacent to the 

impoundments and following construction activities at Gull Island, Muskrat Falls and along the transmission line, 

but the overall quantity and quality will be reduced. This is a low magnitude environmental effect at a regional 

geographic extent and with permanent duration. During construction, the magnitude of environmental effects is 

low for birds at risk and high for these relatively uncommon plants. Seeds and plants will be collected to 

establish populations outside the reservoir and serve as a seed bank for future restoration. 

Common Nighthawk will probably be attracted to insects at lighted facilities. This is not expected to pose 

adverse effects and may be beneficial for the species. Displaced birds will move into adjacent primary or 

secondary habitat, which is abundant for Common Nighthawk, Olive-sided Flycatcher, Gray-cheeked Thrush and 

Rusty Blackbird. Because their populations are small, intra-specific competition is unlikely to affect health and 

productivity, though such environmental effects are possible through inter-specific competition in crowded 

habitats. Habitats of lower quality or subject to greater competition could result in reduced productivity and 

increased vulnerability to predation. Although the frequency of vehicle collisions with birds at risk is expected to 

be low, such accidents are nonetheless of moderate concern due to their small populations, especially for 

species such as Gray-cheeked Thrush and Rusty Blackbird that often fly low near the ground and for common 

Nighthawk that may roost along roadsides. Several mitigation measures will be implemented through the EPP to 

reduce the adverse nature of Project environmental effects. Based on the mitigation and the abundance of 

primary and secondary habitat for birds at risk throughout the Assessment Area, the sustainability of their 

populations will not be compromised by the Project, and the environmental effect during construction is 

considered not significant (Table 5-42). Further details are presented in Appendix Table IIB-A-27. 

Table 5-42 Summary of Residual Environmental Effects Assessment for Other Species of Concern 

Criteria Construction Phase Operation and Maintenance Phase 

Nature Adverse  Adverse  

Magnitude Low Low 

Geographic Extent Local Local 

Duration / Frequency Permanent, Regular Basis Permanent, Regular Basis 

Reversibility Reversible Irreversible 

Ecological Context Undisturbed Disturbed 

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 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 
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5.14.14.2 Operation and Maintenance 

No further habitat loss or alteration is anticipated in undisturbed areas. Methylmercury uptake is expected to 

occur, but not at biologically significant levels for Other Species of Concern. Vegetation management and 

inspection/repairs along the transmission line will need to follow EPP procedures to minimize disturbance to 

breeding birds at risk. However, such disturbances will be temporary and at least some of them can be mitigated 

through shifting work to outside of the breeding season. While temporary access roads associated with 

construction will be rehabilitated, the access road to Muskrat Falls will be maintained; therefore, the risk of 

vehicle collisions will remain elevated in that area. During operation and maintenance, the magnitude of 

environmental effects is low to medium at a regional geographic extent and occurs continuously for the life of 

the Project on previously disturbed areas. Overall, the environmental effect is considered not significant 

(Table 5-42). Further details are presented in Appendix Table IIB-A-27. 

5.15 Cumulative Environmental Effects 

The environmental effects assessment for the Terrestrial Environment VEC considers three potential effects 

resulting from the Project (i.e., change in habitat, change in health and mortality) on the KIs. The cumulative 

environmental effects assessment considers how other projects or activities may contribute or interact 

cumulatively with the effects of this Project. The environmental effects of other past and present projects are 

reflected in the existing baseline environment and have, therefore, already been considered integrally in the 

Project environmental effects assessment for this VEC. This cumulative environmental effects assessment 

focuses on ongoing projects and activities and those projects and activities that are considered reasonably 

foreseeable.  

5.15.1 Cumulative Environmental Effects Assessment Boundaries 

The ecological boundaries described in Volume IIA, Section 2.4.1.1 and the administrative and technical 

boundaries described in Volume IIA, Sections 2.4.1.2 and 2.4.1.3, are also applicable for the cumulative 

environmental effects assessment. The lower Churchill River watershed defined for the various KIs in Volume 

IIA, Section 2.4.1 is also applicable for the cumulative environmental effects assessment; therefore, significance 

of cumulative environmental effects is determined within this area (Assessment Area).  

5.15.2 Identification of Projects and/or Activities 

Those ongoing and reasonably foreseeable future projects and activities that could act in combination with the 

Project to result in cumulative environmental effects on the Terrestrial Environment are identified in Table 5-43. 

The identification of these projects and activities is based on the potential for spatial and temporal overlap with 

the identified residual environmental effects of the Project. Because various Terrestrial Environment KIs are 

present in the Assessment Area year-round, the consideration of temporal overlap focuses on the period during 

which Project effects will be experienced and the proposed timing of other projects and activities being 

considered in relation to the timeframes of the Project. These other projects or activities are addressed further 

in the cumulative environmental effects assessment where both spatial and temporal overlap occurs. 
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Table 5-43 Potential Interactions of Future Projects and Activities with Terrestrial Key Indicators in the 

Terrestrial Environment Assessment Area 

Other Project or Activity Spatial Overlap Temporal Overlap 

NATO Special Forces 
Training 

Almost all of the Assessment Area is within the 
Military Training Area 

Most military training usually occurs 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 terrestrial 
habitat, increased logging will provide increased 
access for hunting. Note that this plan is not 
initiated at this time 

Logging in Labrador could occur essentially year-
round, with exception of late spring period. The 
current five-year operating plan would cover the 
years from 2008 to 2012 overlapping with planned 
Project construction. Commercial demand is 
unknown and the plan would be subject to renewal 
if markets are available 

Cultural and Recreational 
Land Use 

Current Trans Labrador Trail and other routes 
enhance access for hunting and increase risk of 
disturbance. Hunting and trapping occur in areas 
that are accessible 

Seasonal access enhanced during December 
through April. Hunting and trapping primarily occurs 
between October and April 

TLH Both Phase I and Phase III are within the 
Assessment Area and provide increased access for 
various activities 

Scheduled for completion in 2009. Will operate 
year-round; access to the south side of the Churchill 
River now available year-round 

Additional Transmission Power distribution will originate within the 
Assessment Area, routing will depend on end user 
and power purchase agreements 

The construction of the additional transmission 
would overlap the construction of this Project, 
thereafter it will operate year-round with occasional 
maintenance activities 

5.15.3 Cumulative Environmental Effects and Effects Management  

5.15.3.1 Change in Habitat 

Commercial forestry, TLH upgrades and completion of Phase I and III and the additional transmission will result 

in a change in habitat. The potential environmental effects of these projects on the habitat of various KIs are 

discussed below. Any activity that causes wildlife to shift to alternate habitat also has the potential to result in a 

decline in overall abundance if the resources in remnant habitat are not sufficient to maintain the increased 

densities resulting from the immigration of displaced individuals.  

Commercial Forestry 

In 2007, NLDNR registered a new Five-Year Operating Plan for FMD 19A (Innu Nation and Government of 

Newfoundland and Labrador 2003), covering the period from 2008 to 2012. On January 10, 2008, the Plan 

received conditional release from the environmental assessment process (NLDEC 2008, Internet site). The Plan 

was subsequently withdrawn by NLDNR, with the intent to resubmit the registration at a later date. Forest 

harvesting has not yet been initiated in FMD 19A. The Plan includes considerations related to the development 

of the lower Churchill River for hydroelectricity. Specifically, it considers requirements for reservoir clearing and 

preparation. In the event that clearing begins during the period covered, it is anticipated that the Plan will be 

temporarily modified and harvesting efforts focused in the reservoir (NLDNR 2007, Internet site). This will limit 

the potential cumulative environmental effects in the near term (i.e., the annual allowable cut for the applicable 

time period will include the harvested wood to be removed from the reservoir). Therefore, over the period of 

construction, forest harvesting effects in the reservoirs are considered part of the Project. Future operating 

plans will have to consider the implications of harvesting in areas outside the reservoir in order to address the 

potential of cumulative environmental effects on physical alteration of habitat and subsequent effects on 

abundance and distribution of wildlife.  
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Effects on wildlife such as change in habitat will be mitigated through forestry practices built into the Five-Year 

Operating Plan (NLDNR 2007, Internet site). In particular, the Five-Year Operating Plan has been developed using 

an ecosystem based approach, which incorporates ecological, cultural and economic values and identifies 

objectives and action plans for the recognition and protection of these values. Ecologically, objectives include 

protecting species at risk, wildlife and habitat management, ecosystem health and water quality and global 

implications.  

To meet these objectives, the plan includes actions such as identification of an Ecological Protected Areas 

Network (PAN) at the landscape, watershed and stand level for the maintenance and health of ecological 

functioning. Examples of other actions include development of an EMS, environmental protection guidelines (to 

protect ecological and cultural values) and a research and monitoring program. The plan also acknowledges the 

need to consider the potential for cumulative environmental effects with other planned developments in the 

region, including this Project, and the need to coordinate efforts with the proponents of these developments. 

Implementation of the Five Year Plan, as currently envisioned, will limit the effects of forest harvesting in the 

region on wildlife populations. Overall, the ecological protection measures built into both the Five-Year 

Operating Plan and the planning for this Project will address these environmental effects. As well, the planned 

rate of annual forest harvesting should continue (assuming markets can be identified) because the annual 

allowable cut is considered approximately 50 percent of that deemed sustainable (Newfoundland and Labrador 

Department of Forest Resources and Agrifoods (NLDFRA) 2003, Internet site). This strategy will allow harvesting 

to continue in perpetuity and will mitigate effects on wildlife populations. 

An area representing the previously core habitat for the RWM Herd overlaps a portion of commercial forest, yet 

was set aside to reduce potential disturbance effects. Given its threatened status, efforts are underway to 

define critical habitat for the Herd that may have implications on future forest harvesting. 

Forestry activities are likely to result in the removal of primary and secondary habitat for Moose. However, 

following harvesting, the regeneration of deciduous vegetation will provide a new food source for Moose and, 

as older forest harvest blocks mature again during the operation phase of the Project, there will be decreasing 

adverse environmental effects for this species.  

Forestry activities will preferentially target conifer forests primarily used by Black Bear. Following harvesting, the 

portions of regenerating forest comprising deciduous hardwood forest will be less attractive for Black Bear in 

early spring and summer. As older forest harvest blocks mature, there will be decreasing adverse environmental 

effects on Black Bear. Because forestry activities will not target existing deciduous forest, and may stimulate the 

regeneration of deciduous species, Beaver is not expected to be adversely affected through habitat loss and may 

benefit from operations. Some temporary sensory disturbance may occur while forestry operations are in 

progress.  

Harvesting of conifer forests will adversely affect Marten and Porcupine. Following harvesting, a portion of the 

regenerating forest will be composed of deciduous hardwood forest (McRae et al. 2001) that will be less 

attractive to these species. As older forest harvest blocks mature during operation and maintenance there will 

be decreasing adverse environmental effects for these species.  

There will be a variety of stands of different age and structure, potentially with elements of deciduous species 

that will be attractive to Ruffed Grouse. Nalcor Energy is also proposing to establish alternative deciduous 

habitat adjacent to existing primary habitat for displaced individuals. 
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With the planned maintenance of buffer zones along riparian habitat and maintenance of intact watersheds, 

forestry activities are unlikely to affect Canada Goose, Surf Scoter and Harlequin Duck except through temporary 

sensory disturbance while forestry operations are in progress. 

The Five-Year Operating Plan includes measures to avoid active Osprey nests during breeding season. Because 

the target forest cover for existing and projected markets will be coniferous forest, there is the potential that 

trees suitable for nesting by Osprey will be affected. However, as nest trees are often those immediately 

adjacent to or within riparian habitat, they are usually avoided (as buffer zones) during forest harvesting. 

Although a portion of the regenerating forest will be deciduous hardwood forest (less attractive to Osprey for 

nesting), the limited use of trees by Osprey, other than for nesting, suggests that the environmental effect will 

be minimal as long as some mature conifers remain. As older forest harvest blocks mature during operation and 

maintenance of the Project, there will be decreasing adverse environmental effects on Osprey. There may be 

some adjustments to the distribution of the species over time as existing nest trees are lost and new trees or 

artificial alternatives are selected; however, overall abundance may remain stable or even increase. 

Forest harvesting activities are unlikely to have any additional effect on Wetland Sparrows as activities generally 

avoid wetland habitat. However, there is potential for forestry access roads to cause some further alteration or 

loss of wetlands, which could have implications for these species. 

Forest activities will affect each of the bird species at risk somewhat differently. Common Nighthawk and Olive-

sided Flycatcher may benefit from the creation of forest openings and regenerating forests. Gray-cheeked 

Thrush is likely to lose habitat because it prefers mature conifer forests that would be targeted by forestry 

operations. Rusty Blackbird will likely lose only small amounts of secondary habitat in the form of forests 

adjacent to wetlands. 

Additional Transmission and Trans Labrador Highway 

Associated clearing for the additional transmission right-of-way could remove primary or other habitat for 

Moose within the lower Churchill River watershed. Upgrades to Phase I and completion of Phase III of the TLH 

will result in a relatively small amount of vegetation clearing, but some habitat will be affected. Controlling 

vegetation within the right-of-way will benefit Moose by preventing succession from proceeding beyond the 

early stage deciduous species that the species prefers as forage. Where habitat is altered or lost, there will also 

be a subsequent change to the distribution and abundance of Moose.  

Depending on the market and delivery strategy, the associated clearing for the transmission line right-of-way 

could remove primary or other habitat for Black Bear within the cumulative environmental effects assessment 

area. Upgrades to Phase I and completion of Phase III of the TLH will result in a relatively small amount of 

vegetation clearing, but some habitat will be affected. Given that vegetation will be controlled within the right-

of-way, the habitat will not recover or transition to preferred habitat for Black Bear, though it may provide 

foraging opportunities, especially in spring and summer. Where habitat has been altered or lost, there may also 

be a subsequent change to the distribution and abundance of Black Bear. The distribution of the species will 

shift as individuals are displaced to alternate habitat, and its overall abundance may decline over time. However, 

because Black Bear ranges over large areas (Minaskuat Inc. 2009b), the proportion of each territory affected by 

loss or alteration of habitat is likely to be small (particularly for adult males). Resulting shifts in distribution will 

be mostly minor unless fragmentation creates substantial barriers to movement.  

If the additional transmission right-of-way crosses and disturbs riparian areas and wetlands, it could affect 

suitable breeding habitat for Beaver. While individuals might be temporarily displaced during construction, they 

would be expected to return, with only brief future disturbances resulting from inspection and maintenance 
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activities. Upgrades to Phase I and completion of Phase III of the TLH may cause similar disturbance during 

construction, but may also result in permanent displacement due to regular traffic on the highway. 

Associated clearing for the additional transmission right-of-way could also remove primary or other habitat for 

Marten, Porcupine and Ruffed Grouse within the lower Churchill River watershed. Upgrades to Phase I and 

completion of Phase III of the TLH will result in a relatively small amount of vegetation clearing, but some habitat 

will be affected. Given that vegetation will be controlled within the right-of-way, the habitat will not recover or 

transition to preferred habitat for Marten or Porcupine. All these activities will result in an edge effect that will 

be beneficial for Ruffed Grouse by providing preferred forage and areas for breeding. The distribution of these 

species will shift away in the short term but may actually move into disturbed areas as they recover. The overall 

abundance may increase over time. 

If the additional transmission right-of-way crosses and disturbs wetlands or ponds, there could be an effect on 

suitable breeding habitat for Canada Goose, Surf Scoter or Harlequin Duck. While individuals might be 

temporarily displaced during construction, they would be expected to return, with only brief future disturbances 

resulting from inspection and maintenance activities. Upgrades to Phase I and completion of Phase III of the TLH 

may cause similar disturbance during construction, but may also result in permanent displacement due to 

regular traffic on the highway.  

Depending on the final design, the associated clearing for the additional transmission right-of-way could remove 

suitable nest trees or create disturbance, which would prevent Osprey from using other sites in the vicinity. 

Similarly, upgrades to Phase I and completion of Phase III of the TLH will result in a relatively small amount of 

vegetation clearing, but some habitat will be affected. However, elsewhere in Labrador as well as in other parts 

of their range, Osprey has taken to frequently nesting on transmission line structures. Because trees capable of 

supporting a large nest are uncommon in parts of the Assessment Area, the lines associated with additional 

transmission may be beneficial by providing a number of new nesting opportunities. Where habitat has been 

altered or lost, there may also be a subsequent change to the distribution and abundance of the species. 

Similarly, the availability of new nesting opportunities along the lines associated with additional transmission 

may prompt a shift in distribution and increase in abundance.  

Where breeding habitat for Wetland Sparrows has been altered or lost through the Project or other activities, 

there will also be a subsequent change to the distribution and abundance of these species. Because the 

availability of primary habitat (marsh and riparian meadow) outside of the Project footprint is limited within the 

Assessment Area, an initial decline in abundance is forecasted. Populations of Wetland Sparrows are expected 

to stabilize at a lower level consistent with the resources available in remaining alternate habitat. Nalcor Energy 

is proposing to establish areas approximating marsh and important meadow habitat that would offset losses 

from the impoundment. Additional rationale for this habitat manipulation comes from (in terms of legislative 

structure) baseline studies (Minaskuat Inc. 2008d) that indicated dramatic differences in the presence and 

density of these species in secondary and tertiary habitats. 

For Other Species of Concern, clearing associated with the additional transmission could result in the alteration 

or loss of both wetlands and forest. Disturbances that create openings on the landscape may offer new breeding 

and foraging opportunities for Common Nighthawk and Olive-sided Flycatcher, resulting in a change in 

distribution and potentially an increase in abundance. Loss of forest will cause some Gray-cheeked Thrush to be 

displaced; however, suitable habitat exists elsewhere, and the species’ abundance may remain unaffected. The 

density of the population is low and intra-specific competition is unlikely to be a strong limiting factor. The 

cumulative disturbance of fens and bogs is expected to be low, and therefore little change is expected to the 

distribution and abundance of Rusty Blackbird.  
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5.15.3.2 Change in Health 

Effects on health refer to the introduction of contaminants such as methylmercury, which also occurs naturally, 

by the Project and, for Black Bear, the consumption of garbage.  

Contaminants are continuously being introduced from natural (e.g., forest fires) and anthropogenic sources, 

predominantly from outside Labrador. Of the other projects and activities considered within this cumulative 

environmental effects assessment, NATO special forces training (military training) does cause emissions to be 

released, but these levels are so low as to be barely detectable near the airport at 5 Wing Goose Bay. Note that 

exhaust emissions from military training aircraft have been and will continue to be monitored within the Military 

Training Area. Evidence of these contaminants is essentially not detectable and no measurable influence on 

wildlife has been identified. 

Since 1996, the IEMR has evaluated the environmental effects of military training and related activities out of 

the military base in Happy Valley-Goose Bay. Over this period, various jet and propeller-driven aircraft training 

has been conducted as low as 30 m above ground level (agl), at primarily sub-sonic speeds. Sensitive wildlife 

areas are avoided temporally and/or spatially during normal operations. Contractors working for DND or the 

IEMR have evaluated this mitigation and conducted behavioural, physiological and population based research 

examining the effects of noise and visual stimulus associated with these aircraft (with and without the mitigation 

in place) for several species of wildlife. While some behavioural reactions to aircraft events have been noted, no 

effects on reproduction or survival at the individual or population level have been documented (L. LaPierre, 

pers. comm.). Bergerud et al. (2008) stated that the training flights had been ongoing for years prior to 1993 (the 

point at which decline in the RWM Herd was observed), during which period this Herd’s numbers remained 

relatively stationary. 

5.15.3.3 Mortality 

Commercial forestry (forest harvesting roads), upgrades to TLH Phase I and completion of TLH Phase III 

(including the completion of the Black Rock Bridge), and completion of the additional transmission will all 

contribute further to expanded access and, therefore, increased mortality through hunting pressure.  

The adverse effects of increased forestry access roads will be limited through adherence to the following key 

principles:  

• in areas where there are no ecological protection issues or public objections to road construction, and 

where desirable from a timber supply management point of view (i.e., silviculture), roads will be 

maintained; 

• where there are sensitivities, access from a main road would be restricted while forest operations in the 

area are ongoing. After forest operations in the area are completed (either temporarily or permanently), 

access to the road would be denied to vehicular traffic (i.e., the removal of bridges and culverts or by the 

addition of barriers); and 

• no main forest resource road would run on a continuous course parallel within 2 km to the main channel of 

a scheduled salmon river. 

Temporary extraction routes less than 2 km in length will be constructed by commercial operators to a standard 

that is environmentally acceptable and, provided they have no further utility (i.e., for harvesting or silviculture), 

they will be rehabilitated immediately after satisfactory inspection of the harvesting areas.  

Phase III TLH and Black Rock Bridge have created increased access to the south side of the Churchill River. As 

with Phase I of the TLH, hunters and anglers will likely use the road as a launching point for various hunting, 
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trapping and fishing activities. The Project access road has the potential to create additional access along the 

south side of the Churchill River over a limited area. Rehabilitated construction roads, as well as new boat 

launches, associated with the Project have the potential to be used by boats, ATVs and snowmobiles. These all 

contribute to a network of trails/access routes that can be used to access areas on the south side of the 

Churchill River. As compared to the scale of the TLH Phase III, however, this will be minor.  

The eventual construction of additional transmission will contribute to cumulative environmental effects related 

to wildlife populations and increased access. Prior to construction, the potential environmental effects of 

additional transmission will be assessed and mitigation will be developed to reduce environmental effects to 

wildlife populations. Any environmental effects related to increased access would be dependent on the eventual 

routing of this line. If the line were to follow existing rights-of-way, effects on increased access would be limited. 

If the route were to proceed along new rights-of-way, increased access for snowmobiles and ATVs could result. 

It is reasonable to assume however that most of these resource use activities would still be concentrated in 

areas closer to communities because the distances travelled by most ATV and snowmobile users would be 

limited by logistical considerations.  

The potential for increased mortality resulting from hunting or trapping pressure can be mitigated through 

implementation of adaptive management and regulatory strategies by government, should monitoring indicate 

such actions are warranted. Therefore, it is unlikely the sustainability of wildlife populations within the 

cumulative effects Assessment Area will be affected. Note that hunting is prohibited for Species of Special 

Concern (e.g., the RWM Herd). 

Increased access and vehicle traffic along the Phase III TLH could also contribute to increased mortality through 

vehicle collisions. Species such as Porcupine and Ruffed Grouse are often attracted to roadsides and sometimes 

killed through vehicle collisions. Therefore, the expanded road network and associated increase in traffic may 

also contribute to higher mortality. For other species, such as Osprey, which is not a game species and rarely 

flies low enough to be at risk of vehicle collisions, the cumulative environmental effects on mortality is not a 

concern. As well, hunting is not a concern for Wetland Sparrows and, unless large distances of wetlands are 

traversed by these corridors, vehicle collisions are expected to be rare.  

A number of other mechanisms will serve to mitigate cumulative environmental effects. The most important of 

these is that all relevant projects and activities are subject to government regulations and most have or will 

have, undergone environmental assessments and incorporated standard environmental work practices and 

procedures. Through both government regulations and environmental assessment, the environmental effects of 

all of these activities and projects can be monitored and additional mitigation implemented if required (i.e., 

adjusting of bag limits or hunting seasons or adjustment of harvesting areas or practices).  

The greatest potential for cumulative environmental effects is related to increased access from a number of 

proposed or ongoing linear developments and access roads. Thus, regional access and land use patterns will 

likely be changing even in the absence of the Project. The need for additional management and mitigation of 

increased access will likely only be determined as patterns of land use adapt to the new access routes and any 

potential issues (i.e., areas that may become subject to overuse) become apparent. If such issues do arise, 

provincial regulations and adaptive management strategies related to hunting, fishing and trapping would likely 

mitigate these effects.  

As an active proponent in the Assessment Area, Nalcor Energy will be able to contribute to regional planning and 

management initiatives related to any relevant environmental effects monitoring or research.  



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 5-108 VOLUME IIB, CHAPTER 5 ENVIRONMENTAL EFFECTS ASSESSMENT - TERRESTRIAL ENVIRONMENT 

 

5.15.4 Significance of Residual Cumulative Environmental Effects  

The residual cumulative environmental effects for each KI, as well as prediction of the significance of the 

residual cumulative environmental effects following consideration of applicable mitigation are summarized in 

Table 5-44. The significance criteria used to determine residual cumulative environmental effects are the same 

as those used for the Project effects assessment. Additional details regarding the cumulative effects assessment 

are presented in Appendix Tables IIB-A-2, IIB-A-4, IIB-A-6, IIB-A-8, IIB-A-10, IIB-A-12, IIB-A-14, IIB-A-16, IIB-A-18, 

IIB-A-20, IIB-A-22, IIB-A-24, IIB-A-26 and IIB-A-28. 

Table 5-44 Summary of Cumulative Environmental Effects Significance for Terrestrial Environment Key 

Indicators 

Criteria Construction Phase Operation and Maintenance Phase 

Direction • Adverse – for all Terrestrial Environment KIs • Adverse – for all Terrestrial Environment KIs. 
Note that there are some positive aspects for 
Moose and Ruffed Grouse due to greater 
amounts of deciduous vegetation in the future 

Magnitude • Low – for the GR Herd; Canada Goose and 
Surf Scoter 

• Moderate – for Moose, Black Bear, Beaver, 
Marten, Porcupine, Osprey, Ruffed Grouse, 
Wetland Sparrows, Harlequin Duck and 
Other Species of Concern 

• High – for the RWM Herd 

• Low –  for the GR Herd; Harlequin Duck and Surf 
Scoter 

• Moderate – for Moose, Black Bear, Beaver, 
Marten, Porcupine, Osprey, Ruffed Grouse, 
Wetland Sparrows, Canada Goose and other 
species of Concern 

• High – for the RWM Herd 

Geographic Extent • Regional – for all Terrestrial KIs • Regional – for all Terrestrial KIs 

Duration / Frequency • Long term, continuous for all Terrestrial KIs • Long term, continuous for all Terrestrial KIs 

Reversibility • Reversible for all Terrestrial KIs • Irreversible for all Terrestrial KIs 

Ecological Context • Undisturbed for all Terrestrial KIs • Disturbed 

Certainty • High • High 

Significance • Significant – for RWM Herd: would cause a 
population decline in entire population, 
such that the viability or recovery of the 
RWM Herd is threatened 

• Not Significant - for all other Terrestrial KIs  

• Significant – for RWM Herd: would cause a 
population decline in entire population, such 
that the viability or recovery of the RWM Herd is 
threatened 

• Not Significant - for all other Terrestrial KIs  

Likelihood • Significant effects on RWM Herd is likely • Significant effects on RWM Herd is likely 

Capacity of Renewable 
Resources 

• Not applicable because the hunting of RWM 
Herd is prohibited and the RWM Herd is, 
therefore, not a renewable resource 

• Not applicable because the hunting of RWM 
Herd is prohibited and the RWM Herd is, 
therefore, not a renewable resource 

Notes: 

Methods explained in Volume IA, Chapter 9 

Criteria defined in Section 5.5 

5.15.4.1 George River Caribou Herd 

Several studies and ongoing monitoring by DND have evaluated the effects on Caribou of repeated exposure to 

low-level overflights. Harrington and Veitch (1991, 1992) reported that individuals exhibit overt behavioural 

responses and changes in movement patterns in response to low-level overflights. Responses typically involved 

a startle reaction, with animals scrambling to their feet and bolting short distances. Stronger responses (speed 

of flight, distance moved) were reported when animals were overflown by helicopters rather than by jets. Maier 

et al. (1998) found that the response of Caribou in Alaska to military jet aircraft varied seasonally. The strongest 
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responses were observed in the post-calving period, when animals exposed to overflights were more active and 

travelled farther than animals that were not overflown. 

Forest clearing and associated access roads will result in both direct and indirect loss of Caribou habitat. 

Although Caribou uses the mature, densely stocked stands that have the highest commercial forestry potential, 

these forests have been ranked as secondary habitat based on their lower lichen availability. Over the long term, 

this activity will affect Caribou habitat availability because of changes in the age class structure of the forest. 

Whereas the dominant age class in the existing forest in FMD 19A is over 140 years, the forest will become 

dominated by younger age classes as forest harvesting progresses through its planned 120 year rotation. 

Availability of lichens might increase during the final 80 years of the rotation. 

Clearing operations may result in indirect loss of habitat as a result of sensory disturbance and displacement of 

Caribou from active operating areas. In Newfoundland, Caribou avoided areas within 9.2 km of active timber 

harvesting (Schaefer and Mahoney 2007). Chowns (2003, Internet site) notes that access to suitable winter 

habitat is particularly critical for maintaining energy reserves, as the quality and availability of forage is at its 

lowest, movements are restricted by snow, and females are in the latter stages of pregnancy.  

Displacement of Caribou from clearing areas might also affect the species’ ability to maintain optimal separation 

from predators, thereby leading to increased mortality. More importantly over the long term, changes in the 

structure of the forest that will occur because of forest clearing could affect predator-prey relationships in ways 

that adversely affect Caribou. The number of wolf could increase in response to an increase in the ungulate 

(particularly Moose) prey base, leading to increased predation pressure on Caribou.  

Cultural and recreational land use (particularly snowmobiling) may expose Caribou to sensory disturbance and 

possible harassment. Some of the snowmobile tour companies that operate in Labrador advertise the 

opportunity to view Caribou and other wildlife and to conduct glade riding (off-trail riding). Repeated exposure 

could result in increased energy expenditure and behavioural changes (e.g., avoidance of preferred habitat, 

reduced foraging time) that could affect the overall health and fitness of animals. In British Columbia, there is 

evidence that mountain Caribou is displaced from traditional wintering areas by recreational snowmobile traffic 

(Seip et al. 2005). Concern has also been expressed that snowmobile trails might increase access to Caribou 

wintering sites by predators such as wolf (Messier et al. 2004). Mortality from hunting is likely to be additive to 

natural mortality levels and can therefore influence population trends. Under provincial law, hunting of the GR 

Herd is licensed and regulated.  

Caribou can be affected by future development of the TLH in a number of ways. Habitat losses due to highway 

upgrading are expected to be minimal. However, construction activities may temporarily displace individuals 

along the highway corridor. Construction of Phase III results in both direct and indirect habitat loss (although not 

appreciably for the RWM Herd).  

In addition, increased traffic volumes could deter animals from crossing the highway. Although individuals are 

commonly observed crossing roads and highways, there is evidence that highways may have a filter effect, 

restricting passage by some individuals or cohorts as traffic levels increase (Curatolo and Murphy 1986; Cameron 

et al. 1992). Increased traffic volumes may also result in increased collisions with Caribou. 

Future construction of additional transmission could also affect the species by removing habitat. Vegetation 

management along the lines associated with additional transmission would be expected to reduce habitat 

suitability for Caribou over the life of the Project. Depending on the corridor route, the transmission line right-

of-way could also create access into previously remote areas for snowmobilers and hunters, potentially resulting 

in increased disturbance and mortality. 
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The sustainability of the GR Herd is not expected to be compromised as a result of these effects. Therefore, the 

adverse cumulative environmental effects on the GR Herd of all past, present and reasonably foreseeable 

projects and activities, in combination with the environmental effects of the Project, is considered not 

significant during the construction, operation and maintenance phases (Table 5-44). 

5.15.4.2 Red Wine Mountains Caribou Herd 

Although a population viability analysis has not been conducted for the RWM Herd, its abrupt decline over the 

past two decades and recent survey results that indicate the Herd might presently contain fewer than 100 

individuals. Therefore, the Herd is particularly vulnerable to disturbances that result in incremental mortality 

and/or affect productivity. The following section summarizes the potential cumulative environmental effects of 

projects and activities that are expected to affect this Herd during the foreseeable future. 

NATO Special Forces Training 

In 1996, the area used for NATO special forces training (jet fighter training) by 5 Wing Goose Bay was expanded 

to include most of the range of the RWM Herd (Schmelzer et al. 2004). Because of its proximity to the base, the 

RWM Herd has been exposed to particularly high frequencies of aircraft overflights. Several studies and ongoing 

monitoring by DND have evaluated the effects on Caribou of repeated exposure to low-level overflights. 

Harrington and Veitch (1991, 1992) reported that individuals exhibit overt behavioural responses and changes in 

movement patterns in response to low-level overflights. During the study, individuals from the RWM Herd were 

experimentally overflown by military jet aircraft and helicopters. The authors reported that direct overflights by 

jet aircraft as low as 30 m agl elicited overt responses 88 percent of the time (Harrington and Veitch 1991). 

Responses typically involved a startle reaction, with animals scrambling to their feet and bolting short distances. 

Detectable responses were observed just 38 percent of the time when flights were not directly overhead or 

were higher than 300 m. Stronger responses (speed of flight, distance moved) were reported when animals 

were overflown by helicopters than by jets. Harrington and Veitch (1992) also reported lower calf survival in 

groups of Woodland Caribou exposed to overflights. Maier et al. (1998) found that the response of Caribou in 

Alaska to military jet aircraft varied seasonally. The strongest responses were observed in the post-calving 

period, when animals exposed to overflights were more active and travelled farther than did those that were 

not overflown. 

These studies indicate that exposure to training is a disturbance factor for Caribou. Disruption of normal 

behaviour patterns, including increased movement and reduced foraging and resting time, could have energy 

consequences that affect the overall health and fitness of affected animals. In 1991, DND implemented an 

Environmental Management Program that included avoidance measures to minimize effects on the RWM Herd 

(DND 1994; Schmelzer et al. 2004).  

Commercial Forestry 

Extending over 7.1 million ha, FMD 19A contains almost the entire range of the RWM Caribou Herd. The Forest 

Ecosystem Strategy Plan set out a number of strategies and guidelines to protect habitat for priority wildlife 

species, maintain watershed values, and address various other cultural and environmental priorities for the 

people of Labrador (Innu Nation and Government of Newfoundland and Labrador 2003). A key feature of this 

plan was the establishment of an extensive PAN for FMD 19. The PAN was designed to protect ecological 

functions at several different planning scales. At the landscape scale, the PAN designated a number of core 

reserve areas, along with protected corridors to link these core habitats. The PAN includes a RWM Herd core 

reserve located north of the Churchill River in the northwestern part of FMD 19A. Remaining areas have been 
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designated for commercial, selective-commercial and domestic timber harvesting. The Forest Ecosystem 

Strategy Plan for FMD 19 has been acclaimed for its consultative process and balanced approach to forest 

resource development. While the PAN and habitat protection guidelines established will clearly benefit Caribou 

and other wildlife and protect a sizable portion of the Herd’s range, analysis of radio-telemetry data shows that 

portions of the Herd’s core calving/post-calving and winter ranges extend into areas allocated for timber 

harvesting (Schmelzer et al. 2004). 

Effects include loss or alteration of habitat, sensory disturbance and displacement, predator avoidance and 

mortality resulting from vehicle collisions, similar to those described for the GR Herd. However, due to fewer 

numbers of animals and their smaller range, the magnitude of these effects will be larger for the RWM Herd. 

Cultural and Recreation Land Use 

Snowmobile trails pass through the centre of the RWM Herd’s range, generally following the highway-

transmission line corridor. Labrador Winter Trails Inc. established a network of winter snowmobile trails existing 

of old roads, the existing transmission line right-of-way, and other trails cut to a 6 m width. As identified in the 

discussion on cumulative environmental effects on the GR Herd, snowmobiling may expose Caribou to sensory 

disturbance and possible harassment.  

As recently as 2007, three poaching incidents resulted in the loss of 39 individuals from the threatened Mealy 

Mountain, Joir River and Lac Joseph herds in Labrador. Since many poaching incidents go undetected, it is 

difficult to determine the role that illegal hunting has had on the decline of the RWM Herd. Given the Herd’s 

status, losses of the magnitude that have been reported are not considered sustainable (Schmelzer et al. 2004).  

Trans Labrador Highway 

Caribou can be affected by future development and upgrades to the TLH in a number of ways. Phase I of the 

Highway bisects the core winter and summer range of the RWM Herd. Additional habitat losses due to highway 

upgrading and hard surfacing are expected to be minimal. However, construction of Phase III of the TLH may 

affect the eastern portion of the RWM Herd range, with the route passing near to known wintering and 

calving/post-calving areas. This could result in both direct and indirect habitat loss.  

Following construction, increased traffic volumes could deter Caribou from crossing the highway. Although 

individuals are commonly observed crossing roads and highways, there is evidence that highways may have a 

filter effect, restricting passage by some individuals or cohorts as traffic levels increase (Curatolo and Murphy 

1986; Cameron et al. 1992).  

Fragmentation of Caribou habitat by highways and other linear corridors can increase predation rates by 

interfering with the ability of the animals to maintain optimal spatial dispersion from predators and other prey. 

If RWM Caribou exists as part of a metapopulation or a group of localized populations (Boulet et al. 2005), 

disturbances that disrupt movements and reduce dispersal opportunities could increase the risk of local 

extinction. The potential for increased mortality due to collisions with vehicles is similar to that described for the 

GR Herd. 

Additional Transmission 

Similar to the GR Herd, future construction of additional transmission could also affect the RWM Herd. 

Depending on the route, the associated clearing for additional transmission right-of-way could remove habitat 

within the Assessment Area. Vegetation management along the lines associated with additional transmission 
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would be expected to reduce habitat suitability for Caribou over the life of the Project. The transmission line 

right-of-way could also create access into previously remote areas for snowmobilers and hunters, potentially 

resulting in increased disturbance and mortality of the Herd. 

Changes in Habitat Availability 

Cumulative changes in habitat availability may be pronounced for the RWM Herd. The zone of influence 

modelling for the RWM Herd indicates that existing disturbances (natural and anthropogenic) within the 

seasonal range may already be affecting Caribou use of approximately 17 percent of the calving home range, 

eight percent of the post-calving home range and seven percent of the winter home range. In light of recent 

changes in the distribution of RWM Caribou, it appears that District 19A may now contain a substantial portion 

of the Herd’s core range. 

There are opportunities for Nalcor Energy to continue its cooperation and involvement with the Labrador 

Woodland Caribou Recovery Team and the Province to develop conservation and impact management 

strategies that could be applied at the landscape scale to reduce adverse effects. Sequencing of Project activities 

in a way that would limit disturbance along portions of this corridor throughout the construction period might 

be helpful (Appendix IIB-A-1). Opportunities may also exist to work with other stakeholders in the region 

(forestry and mining companies, recreational organizations, aboriginal organizations), to sequence planned 

development within the Project footprint in order to reduce overall levels of disturbance in the Assessment Area 

during the construction period. 

Mortality 

The RWM Herd is considered highly vulnerable to increased levels of mortality. The most recent population 

estimates indicate that the Herd may have declined to a point at which future survival is uncertain. Small 

populations of any species may face increased risk of extinction. In the case of the RWM Herd, events such as a 

major forest fire, severe or unusual weather events (e.g., deep snow or icing over of lichen feeding areas) or 

accidents (e.g., vehicle collisions that kill a group of animals) could further precipitate the population decline. 

Uncontrolled hunting or poaching would have the same effect.  

Hunting (and poaching) is considered additive to other forms of mortality. It has been estimated that stable 

Caribou populations, in unfragmented areas that are not subject to predator management, can withstand no 

more than two to three percent annual mortality from hunting (Yukon Renewable Resources 1996). The 

prohibition of subsistence hunting of RWM Caribou in 2002 by the provincial government (Schmelzer et al. 2004) 

recognized that this Herd could not sustain further loss of animals. Continued loss of individuals through 

poaching threatens the Herd’s viability. On the same basis, it can be argued that incremental mortality of RWM 

Caribou because of other human disturbance and land use changes will also threaten the viability of the Herd. 

As discussed in the preceding sections, a number of existing, planned and proposed projects in the region could 

directly or indirectly contribute to increased mortality of Caribou. Direct mortality could result from vehicle 

collisions on the TLH or resource roads in the region. Completion of the TLH, including upgrades to Phase I, is 

expected to increase traffic volumes and vehicle speeds, which is likely to increase the frequency of collisions.  

Summary 

Given the present status of the RWM Herd, the cumulative environmental effects assessment supports a 

conclusion that the ongoing pressures of predation and illegal hunting and the combined effects of all existing, 

planned and reasonably foreseeable projects and activities in the region will contribute to a further decline in 
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numbers and viability of the Herd. There will be a significant cumulative environmental effect. Note that the 

effects of the Project are overall considered adverse but are not at a scale that would result in a decline to this 

Herd. 

In the case of the RWM Herd, landscape disturbances all have the potential to cause loss of critical habitat and 

additional mortality of individuals. While the extent to which these activities might individually affect the Herd’s 

survival is not clear, the cumulative environmental effects of all of these activities is considered a serious risk to 

the Herd’s viability. It is also recognized that, in light of the recent population trend and the small number of 

remaining RWM Caribou, the Herd is likely in peril even if future development in the region, including the 

Project, does not occur. 

The Labrador Woodland Caribou Recovery Team, of which Nalcor Energy is an active participant, has developed 

an extensive action plan for recovery of threatened Woodland Caribou herds in Labrador (I. Schmeltzer, pers. 

comm.). The action plan addresses many of the information requirements and risk factors described above, 

including the need to identify and protect critical habitat, enforcement of conservation measures and research 

to determine the existing status and viability of these herds. During operation and maintenance of the Project, 

additional pressure is expected on the RWM Herd. These effects are likely to be most pronounced in the eastern 

part of the Herd’s range (FMD 19A), where landscape changes associated with ongoing forestry operations, 

along with increased access are likely to affect habitat availability for Caribou. Future forest harvesting 

operations will cause further direct and indirect habitat loss, reducing the size of undisturbed patches of core 

calving, post-calving and wintering habitat. Although the conservation measures set out in the Forest Ecosystem 

Strategy Plan represent substantive efforts to reduce the effects of commercial forestry development on the 

RWM Herd, it is likely that the amount and distribution of effective Caribou habitat will change as forest 

resources are exploited. 

According to Thomas and Gray (2002), “if sources of mortality such as wolf predation and hunting are managed, 

Caribou may be able to co-exist with well-managed developments”. Because many developments are likely to 

occur concurrently within the RWM Herd’s range, it is unlikely that such co-existence is possible without careful 

coordination and planning of all resource development and management activities at a regional level. Such a 

planning initiative would require participation and commitment by all stakeholders with leadership from the 

provincial government. The Forest Ecosystem Strategy Plan for FMD 19, prepared by the Province and Innu 

Nation, establishes a precedent for sustainable resource development in the District and may serve as a model 

for developing an integrated, cumulative environmental effects management framework for the region. Nalcor 

Energy will work closely with other stakeholders and will be able to assist in such aspects as monitoring, 

controlling access and maintaining a physical presence in terms of deterring further illegal hunting. 

5.15.4.3 Moose 

Aside from the Project, forestry will cause the greatest change in the availability of suitable forest habitat and 

disturbance to wetland habitat. The cumulative environmental effects of forestry during the construction period 

will be minimized because commercial harvesting efforts during this time will focus on the reservoir area and 

this loss of habitat has already been assessed as part of the Project. Other activities will also cause habitat loss to 

a lesser extent, contributing further to the changes in distribution and abundance of Moose. Increased access, 

both from the Project and other activities, may lead to an increase in mortality due to hunting, but this can be 

limited through government regulations if necessary, and mitigation efforts can limit public use of private roads. 

Other activities such as military training will not result in measurable environmental effects on Moose. In 

combination, the cumulative environmental effects of increased forestry and hunting will be at a regional level, 

continue over the long term, be reversible and occur predominantly in a previously undisturbed area. 
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Environmental effects from construction and other reasonably foreseeable projects and activities would be 

adverse but not affect the sustainability of the population (Table 5-44). Adjustments in distribution will occur on 

an ongoing basis due to habitat loss. There will be an increase in the area readily accessible for hunting that, 

collectively, will comprise a moderate portion of the Assessment Area and may contribute to a reduction in the 

population. There will be a long term recovery period to return to a stable level somewhat below the pre-

disturbance population size. 

The forest landscape will continue to change during operation and maintenance as a result of ongoing forestry 

activities with positive implications change in distribution for Moose. Increased access will continue in previously 

undisturbed areas, resulting in increased mortality.  

The sustainability of the population is not expected to be affected as a result of any of these effects, thus the 

adverse cumulative environmental effect on Moose of all past, present and reasonably foreseeable projects and 

activities, in combination with the environmental effects of the Project, is considered not significant during 

either the construction or operation and maintenance phases. 

5.15.4.4 Black Bear 

During construction, primary Black Bear habitat will be lost through reservoir preparation and inundation of 

areas not cleared during that phase. Other than the Project, forestry will cause the greatest change in the 

availability of suitable forest habitat and contribute further to changes in the Black Bear population, especially 

with respect to distribution and abundance. The cumulative environmental effects of forestry during 

construction will be minimized because commercial harvesting efforts will focus on the reservoir area and this 

loss of habitat has already been assessed as part of the Project. Increased access, both from the Project and 

other activities, may permit an increase in mortality due to hunting. Increased traffic may also result in higher 

mortality through a greater frequency of vehicle collisions. While the increase in hunting pressure due to 

improved access is difficult to predict, it can be regulated and controlled by the Government of Newfoundland 

and Labrador. Such management may need to take into account the increase in vehicle collisions that cannot be 

directly regulated. Other activities such as military training will not result in measurable environmental effects 

on Black Bear. In combination, the cumulative environmental effects of increased forestry and greater mortality 

through an expanded road network will be at a regional level, continue over the long term, be reversible and 

occur predominantly in a previously undisturbed area. Cumulative environmental effects will be adverse, but 

will not affect the sustainability of the population.  

Over time and during the course of operation and maintenance, a decrease in the amount of mature conifer 

vegetation is anticipated where forest clearing occurs. This may result in redistribution of the Black Bear 

population. The abundance of remaining suitable habitat on a regional scale at any time should be sufficient to 

provide habitat for a large number of Black Bear, thereby limiting the extent of population decline related to 

habitat loss. Access will increase as a result of forest access roads, resulting in higher mortality through vehicle 

collisions and greater hunting pressure. However, mitigation and environmental protection measures will limit 

environmental effects. 

While the Project and subsequent activities in the Assessment Area will have an adverse environmental effect 

on Black Bear, it is not expected to compromise the sustainability of the population. With the proposed 

mitigation and environmental protection measures, the adverse cumulative environmental effect on Black Bear 

of all past, present and reasonably foreseeable projects and activities, in combination with the environmental 

effects of the Project, is considered not significant during either the construction or operation and maintenance 

phases. 
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5.15.4.5 Beaver 

Beaver habitat may be altered or lost primarily through inundation during construction. Other activities, most 

notably forestry operations, will cause additional disturbance of breeding habitat, and may contribute further to 

changes in Beaver population, especially with respect to distribution and abundance. The cumulative 

environmental effects of forestry during the construction period will be minimized because commercial 

harvesting efforts during this time will focus on the reservoir area and this loss of habitat has already been 

assessed as part of the Project. Increased access, both from the Project and other activities, may permit an 

increase in mortality due to trapping and vehicle collisions, but this trapping effort can be limited through 

government regulations, and mitigation efforts can limit public use of private roads and reduce risk through 

implementation of speed limits in areas of elevated risk. Other activities such as military training will not result 

in measurable environmental effects on Beaver. In combination, the cumulative environmental effects of 

increased forestry and trapping will be at a regional level, continue over the long term, be reversible and occur 

predominantly in a previously undisturbed area. 

The environmental effects during operation and maintenance will primarily be a function of ongoing disturbance 

related to Project activities and forestry activities, especially with respect to mortality associated with road 

access. However, mitigation and environmental protection measures will limit these environmental effects.  

Environmental effects from the Project and other reasonably foreseeable projects and activities would be 

adverse but unlikely to compromise the sustainability of the population. Therefore, the adverse cumulative 

environmental effect on Beaver of all past, present and reasonably foreseeable projects and activities, in 

combination with the environmental effects of the Project, is considered not significant during either the 

construction or operation and maintenance phases. 

5.15.4.6 Marten 

During construction, primary Marten habitat will be lost mostly through reservoir preparation and inundation of 

areas not cleared. The cumulative environmental effects of forestry during construction will be minimized 

because commercial harvesting efforts during this time will focus on the reservoir area and this loss of habitat 

has already been assessed as part of the Project. Other activities will also cause habitat loss to a lesser extent, 

contributing further to changes in distribution and abundance of the Marten population. Increased access, both 

from the Project and other activities, may permit an increase in mortality due to trapping, but this can be limited 

through government regulations if necessary, and mitigation efforts can limit public use of private roads. Other 

activities such as military training will not result in measurable environmental effects to Marten. In combination, 

the cumulative environmental effects of increased forestry and trapping will be at a regional level, continue over 

the long term, be reversible and occur predominantly in a previously undisturbed area. 

Environmental effects from construction and other reasonably foreseeable projects and activities would be 

adverse but not affect the sustainability of the population.  

The environmental effects during operation and maintenance will primarily be a function of ongoing forestry 

operations, with little additional disturbance from the Project, and will be largely limited to changes in 

distribution and abundance, and an increased risk of mortality due to trapping. However, mitigation and 

environmental protection measures will limit these environmental effects.  

Because the sustainability of the population is not expected to be compromised, the adverse environmental 

effect on Marten 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 not significant during either the construction or operation 

and maintenance phases. 

5.15.4.7 Porcupine 

During construction, primary habitat for Porcupine in the Assessment Area will be altered or lost. The 

cumulative environmental effects of forestry during the construction period will be minimized because 

commercial harvesting efforts during this time will focus on the reservoir area and this loss of habitat has 

already been assessed as part of the Project. Increased access from the other projects and activities and related 

hunting pressure may result in the most adverse environmental effect on Porcupine, especially as it is a popular 

target for local hunters and, to date, the hunting pressure on Porcupine in much of the Assessment Area has 

been limited by poor accessibility. The increase in hunting pressure is difficult to quantify at this time, but 

hunting is effectively managed by the Government of Newfoundland and Labrador. There may be some 

mortality from an increase in vehicle collisions resulting from an expanded road network and higher traffic 

volume. In combination, the cumulative environmental effects of increased forestry, hunting, and vehicle 

collisions will be at a regional level, continue over the long term, be reversible and occur predominantly in a 

previously undisturbed area. Environmental effects from construction and other reasonably foreseeable projects 

and activities would be adverse but not affect the sustainability of the population.  

With the proposed mitigation and environmental protection measures, the adverse cumulative environmental 

effect on Porcupine of all past, present and reasonably foreseeable projects and activities, in combination with 

the environmental effects of the Project, is considered not significant. 

5.15.4.8 Canada Goose 

The population of Canada Goose breeding in Labrador migrate within the North Atlantic Flyway and winter along 

the Atlantic coast. Therefore, effects on the population anywhere in its eastern breeding, moulting, migration, 

or wintering range may have implications for the population in the lower Churchill River watershed. 

During construction, breeding habitat may be altered or lost primarily through construction of access roads and 

the transmission line. Other activities, most notably forestry operations, will cause additional disturbance of 

breeding habitat, and may contribute further to changes in the Canada Goose population, especially with 

respect to changes in distribution and abundance. The cumulative environmental effects of forestry during the 

construction period will be minimized because commercial harvesting efforts during this time will focus on the 

reservoir area and this loss of habitat has already been assessed as part of the Project. Increased access, both 

from the Project and other activities, may permit an increase in mortality due to hunting, but this can be limited 

through government regulations, and mitigation efforts can limit public use of private roads. Other activities 

such as military training will not result in measurable environmental effects to Canada Goose. In combination, 

the cumulative environmental effects of increased forestry and hunting will be at a regional level, continue over 

the long term, be reversible and occur predominantly in a previously undisturbed area. Environmental effects 

from the Project and other reasonably foreseeable projects and activities would be adverse but unlikely to 

compromise the sustainability of the population.  

During operation and maintenance, existence of the reservoir will cause a loss of up to 0.3 percent (2.4 km2) of 

primary breeding habitat for Canada Goose in the Assessment Area and a loss of up to 60 km2 of early spring 

staging habitat along the lower Churchill River. Commercial forestry will result in ongoing creation of new access 

roads on the landscape, and may increase loss or alteration of breeding habitat for Canada Goose. New access 

roads will also further increase hunting pressure, but this can be mitigated through government limits and 

access restrictions.  
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The environmental effects of reservoir operation will be the major influence on distribution and abundance of 

the population. While the loss of breeding habitat to due to inundation may be offset over time by the 

establishment of new wetlands, the nearly complete loss of ashkui on the lower Churchill River as spring staging 

habitat will be a permanent environmental effect, although the availability of alternate staging sites within and 

near the lower Churchill River watershed may reduce the effect. While the environmental effect of other 

activities in the Assessment Area on Canada Goose will be of low magnitude, the consequences of reservoir 

filling alone will be of moderate magnitude. However, mitigation and environmental protection measures 

should help to limit changes in distribution and, likely, also abundance. Therefore, because the sustainability of 

the population is not expected to be affected, the adverse cumulative environmental effect on Canada Goose of 

all past, present and reasonably foreseeable projects and activities, in combination with the environmental 

effects of the Project, is considered not significant during either the construction or operation and maintenance 

phases. 

5.15.4.9 Surf Scoter 

The population of Surf Scoter breeding in Labrador is presumed to be part of the flocks moulting along coastal 

Labrador and wintering south along the North Atlantic Flyway. Therefore, environmental effects on the 

population anywhere in its breeding, moulting, migration, or wintering range may have implications for the 

population in the Assessment Area. 

During construction, some breeding habitat may also be altered or lost through construction of access roads and 

the transmission line. Other activities, most notably forestry operations, will cause additional disturbance of 

breeding habitat, and may contribute further to changes in the Surf Scoter population, especially with respect to 

distribution and abundance. The cumulative environmental effects of forestry during the construction period 

will be minimized because commercial harvesting efforts during this time will focus on the reservoir area and 

this loss of habitat has already been assessed as part of the Project. Increased access, both from the Project and 

other activities, may permit an increase in mortality due to hunting, but this can be limited through government 

regulations, and mitigation efforts can limit public use of private roads. Other activities such as military training 

will not result in measurable environmental effects to Surf Scoter. In combination, the cumulative 

environmental effects of increased forestry and hunting will be at a regional level, continue over the long term, 

be reversible and occur predominantly in a previously undisturbed area. 

Environmental effects from construction and other reasonably foreseeable projects and activities would be 

minor and unlikely to substantially compromise the sustainability of the population.  

During operation, ongoing creation of new access roads as a result of forestry may increase loss or alteration of 

breeding habitat for Surf Scoter. However, ground-nesting waterfowl in eastern Quebec were found to be 

unaffected by partial logging of the landscape and even bred more frequently within 2 km of clear-cut areas, 

suggesting that many species show considerable resilience to such disturbance (Lemelin et al. 2007). The 

increased access will increase hunting pressure, but this can be mitigated through government management of 

seasons and limits, as well as access restrictions. Commercial forestry activity will continue at the regional level 

and will be reversible. 

The adverse cumulative environmental effect on Surf Scoter from the Project and in combination with all past, 

present and reasonably foreseeable projects and activities in combination with the environmental effects of the 

Project, is considered not significant during either the construction or operation and maintenance phases. 
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5.15.4.10 Ruffed Grouse 

During construction, some primary habitat for Ruffed Grouse in the Assessment Area will be altered or lost 

during reservoir preparation and subsequent flooding, and construction of access roads. The cumulative 

environmental effects of forestry during the construction period will be minimized because commercial 

harvesting efforts during this time will focus on the reservoir area and this loss of habitat has already been 

assessed as part of the Project. Increased access from other projects and activities and related hunting pressure 

may represent the most adverse environmental effect on Ruffed Grouse, especially as it is a popular target for 

local hunters. Hunting can be regulated by the Government of Newfoundland and Labrador, limiting the extent 

to which mortality will increase through this activity. Some mortality will result from an increase in vehicle 

collisions resulting from increased access and higher traffic volume cannot be completely preventable. In 

combination, the cumulative environmental effects of increased forestry, hunting, and vehicle collisions will be 

at a regional level, continue over the long term, be reversible and occur predominantly in a previously 

undisturbed area. 

Environmental effects from construction and other reasonably foreseeable projects and activities would be both 

adverse and positive, but not affect the sustainability of the population. Adjustments in distribution will occur 

due to the habitat loss and enhancement either as a matter of consequence or through the Habitat 

Enhancement Program proposed by Nalcor Energy. There will be an increase in the area readily accessible for 

hunting that, collectively, will comprise a moderate portion of the Assessment Area that may contribute to a 

reduction in the population. There will be a long term recovery period to return to a stable level somewhat 

below the pre-disturbance population size. 

Continued forest harvesting during operation and maintenance of the Project will continue to increase the 

distribution of deciduous hardwood vegetation and therefore the distribution of Ruffed Grouse. Increased 

access will continue to expand the potential for hunting pressure and mortality due to vehicle collisions. The 

Project and other activities in the Assessment Area will have both adverse and positive environmental effects on 

Ruffed Grouse. 

With the proposed mitigation and environmental protection measures, the cumulative environmental effects on 

Ruffed Grouse of all past, present and reasonably foreseeable projects and activities, in combination with the 

environmental effects of the Project, is considered not significant during either the construction or operation 

and maintenance phases. A positive environmental effect is anticipated overall. 

5.15.4.11 Osprey 

During construction, Osprey nests in the Assessment Area will be lost during reservoir preparation and 

subsequent flooding. The construction of access roads is unlikely to cause additional habitat or nest loss because 

standard procedures of avoidance during breeding season or establishment of artificial nest platforms would 

apply. Additional activities, most notably forestry operations, have the potential to cause further changes to 

Osprey distribution and abundance, but are expected to be minimal as long as some nesting options remain 

available. As well, the cumulative environmental effects of forestry during the construction period will be 

minimized because commercial harvesting efforts during this time will focus on the reservoir area, and this loss 

of habitat has already been assessed as part of the Project. The installation of additional transmission may 

create many new nesting opportunities for the species, offsetting those lost to inundation. Increased access may 

result in greater disturbance near nest sites, but Osprey is not a game species and most disturbances will likely 

be brief and minor. Other activities such as military training and snowmobiling will not result in measurable 

environmental effects to the species. In combination, the cumulative environmental effects of increased forestry 
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and road travel will be at a regional level, continue over the long term, be reversible and occur predominantly in 

a previously undisturbed area. 

During operation and maintenance, forest harvesting will be ongoing, but this is expected to have minimal 

implications for Osprey due to the application of successful mitigation strategies. Likewise, the continued 

expansion of access to previously undisturbed areas may cause a slight increase to the frequency of nest 

disturbance, but that disturbance is expected to be incidental and minor.  

As a result of the proposed mitigation and environmental protection measures, the cumulative adverse 

environmental effect on Osprey of all past, present and reasonably foreseeable projects and activities, in 

combination with the environmental effects of the Project, is considered to be not significant during either the 

construction or operation and maintenance phases. 

5.15.4.12 Wetland Sparrows 

Although the Project is expected to have an adverse effect on local Wetland Sparrows, the environmental effect 

is predicted to be of minimal significance to the continental population of Wetland Sparrows. The environmental 

effect within the Assessment Area may be further mitigated through the creation or enhancement of additional 

wetland habitat as proposed by Nalcor Energy. Other future activities in the Assessment Area are not expected 

to have a noticeable adverse effect on Wetland Sparrows even at a local scale. The greatest influences on 

Wetland Sparrows populations overall are likely to remain habitat loss with respect to all parts of their life cycle, 

as well as mortality during migration and on wintering grounds as a result of primarily anthropogenic factors, 

most of which are likely to continue increasing in the future. 

Creation of the reservoirs is likely to account for nearly all of the habitat loss in the Assessment Area. The 

construction of access roads will contribute additional habitat loss and alteration, but of lesser consequence. 

Other activities such as transmission line and road construction may have a minor additional effect on 

distribution and abundance through additional habitat loss, but they are not expected to cause further changes 

in health or mortality. Military training will not result in measurable environmental effects to Wetland Sparrows. 

The cumulative environmental effect will be at a regional level, continue over the long term, will be reversible 

and will occur predominantly in a previously undisturbed area. As a result of inundation, much of the existing 

population will be displaced, and a reduction in abundance is to be expected as individuals adapt to secondary 

habitat within the Assessment Area. There will be a long term recovery period resulting in the population 

stabilizing at a level likely to be lower than that of the pre-disturbance population. 

During operation and maintenance, minimal additional pressure is expected on the Wetland Sparrows 

population because landscape changes will be primarily related to forestry operations, and some maintenance 

and expansion of roads, which will likely involve minimal disturbance to wetlands. Maintenance programs 

related to the Project may cause temporary local disturbances, but these will generally not be sufficient to cause 

any displacement of individuals. Thus, activity will continue at the regional level, in perpetuity, will be reversible 

and will generally occur in habitats not frequented by Wetland Sparrows. Once populations stabilize following 

construction, the populations of Wetland Sparrows are not expected to change substantially because of any 

subsequent activities. 

Nalcor Energy proposes to establish/create habitat approximating the preferred riparian meadow and marsh 

that serves as primary habitat in the Assessment Area. The program of habitat creation will be effective in 

enhancing wetland habitat for Wetland Sparrows, as rehabilitation of other sites has been observed by the study 

team to attract these species. The extent and success of this initiative will, however, require follow-up 

monitoring. As a result of the proposed mitigation and environmental protection measures, and the fact that 
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other primary habitat exists beyond the reservoirs, the cumulative effect of all past, present and reasonably 

foreseeable projects and activities, in combination with the environmental effects of the Project, is considered 

to be not significant during the construction or operation and maintenance phases.  

5.15.4.13 Harlequin Duck 

Individuals that breed in central Labrador are a part of populations that winters along the Atlantic coast or the 

Greenland coast. The limited data available suggest that at least some individuals of one or both populations 

gather to moult along the coast of Labrador in late summer and fall (Thomas and Robert 2001; Goudie 2004). 

Although the eastern Harlequin Duck remains classified as a Species of Special Concern due to its small 

population size, conservation measures have supported a population increase in recent decades. Loss of 

breeding habitat, hunting and chemical contamination are the greatest threats to Harlequin Duck. This Project 

has the potential to increase all of these pressures, but in all cases the effects are expected to be minor. At 

most, a few undiscovered breeding sites are likely to be lost to the reservoir. Access to hunters will increase but 

should have little effect because it is illegal to hunt this species. Elevated levels of methylmercury contamination 

arising from flooding will be relevant to Harlequin Duck only during the very brief periods it may spend on the 

reservoirs, and will not be at a sufficient level to be of concern. Hunting remains banned throughout the range 

of the eastern Harlequin Duck population, and habitat loss in wintering areas is likely to have only local effects 

on distribution and abundance. 

During construction, some breeding habitat may be altered or lost during reservoir preparation and subsequent 

flooding, and construction of access roads and the transmission line. Additional activities are not expected to 

affect aquatic habitat and, therefore, further changes to the Harlequin Duck population will be limited to 

temporary and local disturbances related to access roads. Increased access, both from the Project and other 

activities, may lead to an increase in mortality due to hunting, but this should be limited as the species is 

protected, and mitigation efforts can limit public use of private roads. Other activities such as military training 

will not result in measurable environmental effects to Harlequin Duck. In combination, the cumulative 

environmental effects of increased forestry and hunting will be at a regional level, continue over the long term, 

be reversible and occur predominantly in a previously undisturbed area. 

Spring-staging habitat for Harlequin Duck in the Assessment Area will be lost as a result of more extensive and 

persistent ice cover on the reservoirs during operation and maintenance of the Project. This is expected to have 

a low magnitude effect, especially if lowering of spring reservoir levels mitigates the extent of additional ice 

cover. Annual forest harvesting will result in ongoing creation of new access roads on the landscape; however, 

as hunting pressure on Harlequin Duck is minor and any disturbance caused along such access roads will be 

short term, forestry activities are not expected to have a significant environmental effect on the population.  

With the proposed mitigation and environmental protection measures, the cumulative adverse environmental 

effect on Harlequin Duck of all past, present and reasonably foreseeable projects and activities, in combination 

with the environmental effects of the Project, is considered not significant during either the construction or 

operation and maintenance phases. 

5.15.4.14 Other Species of Concern 

During migration and in winter, the birds of concern evaluated in this assessment occur in a variety of habitats 

across North, Central and South America. Changes in habitat on wintering grounds are of greatest concern for 

Olive-sided Flycatcher and Gray-cheeked Thrush, both of which winter entirely in Central or South American 

forests and therefore are vulnerable to deforestation (Altman and Sallabanks 2000, Internet site; Lowther et al. 

2001, Internet site). Common Nighthawk winters in the same region, but as it favours agricultural and urban 
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areas, is unlikely to suffer from deforestation (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. Although 

it is difficult to quantify the risk of mortality faced by individual Other Species of Concern while away from their 

breeding grounds and in the Assessment Area, the diversity of threats present along migration routes and on 

wintering grounds suggest that most will be exposed to dangers and mortality is to be expected. 

During construction, variable amounts of primary habitat will be lost for each of the Other Species of Concern. 

Forestry operations will cause further loss of habitat and changes in distribution primarily for Gray-cheeked 

Thrush, and potentially also for Canada yew and wood sorrel. The cumulative environmental effects of forestry 

during the construction period will be minimized as commercial harvesting efforts during this time will focus on 

the reservoir area and this loss of habitat has already been assessed as part of the Project. Increased access, 

both from the Project and other activities, may cause an increase in mortality due to vehicle collisions, but this 

can be mitigated by rehabilitating access roads where possible and posting speed limits. Other activities such as 

military training will not result in measurable environmental effects to Other Species of Concern. Because the 

locations of Canada yew and wood sorrel populations are well known, their loss to other activities can be 

managed and limited. In combination, the cumulative environmental effects of increased forestry and hunting 

will be at a regional level, continue over the long term, be reversible and occur predominantly in a previously 

undisturbed area. 

Environmental effects during the construction phase of the Project, as well as from other reasonably 

foreseeable projects and activities, are predicted to be adverse but not substantial for most Other Species of 

Concern, and may even be beneficial for Common Nighthawk and Olive-sided Flycatcher (due to the opening up 

of the landscape which offers new breeding and foraging opportunities). While some of the existing population 

of each species will be displaced, the relatively widespread availability of undisturbed primary and secondary 

habitat is expected to limit changes in abundance and competition-related changes in health. There will be a 

short term recovery period resulting in the population stabilizing at a level likely to be similar to that of the pre-

disturbance population. 

During operation and maintenance, additional pressure on Other Species of Concern is expected to occur 

primarily through forestry activities and road construction and usage. These may have a moderate adverse 

environmental effect on Gray-cheeked Thrush, a slight positive environmental effect on Common Nighthawk, 

and minimal influence on the Rusty Blackbird population. Regionally uncommon plants would be affected only if 

remaining forest stands containing them are removed or severely disturbed, which can be largely avoided 

because their locations are known.  

With the proposed mitigation and environmental protection measures, the adverse cumulative environmental 

effect on bird Species of Concern of all past, present and reasonably foreseeable projects and/or activities, in 

combination with the environmental effects of the Project, is considered not significant during either the 

construction or operation and maintenance phases. It is also considered not significant for regionally 

uncommon plant species since it is likely that transplanting efforts will mitigate activities.  

A summary of residual cumulative environmental effects is presented in Table 5-45. 
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Table 5-45 Summary of Residual Cumulative Environmental Effects for each Key Indicator 

Key Indicator Construction Operation 

GR Herd Adverse, Not significant Adverse, Not significant 

RWM Herd Adverse, Significant
A
 Adverse, Significant

A
 

Moose Adverse, Not significant Adverse, Not significant 

Black Bear Adverse, Not significant Adverse, Not significant 

Beaver Adverse, Not significant Adverse, Not significant 

Marten Adverse, Not significant Adverse, Not significant 

Porcupine Adverse, Not significant Adverse, Not significant 

Canada Goose Adverse, Not significant Adverse, Not significant 

Surf Scoter Adverse, Not significant Adverse, Not significant 

Ruffed Grouse Adverse, Not significant Adverse, Not significant 

Osprey Adverse, Not significant Adverse, Not significant 

Wetland Sparrow Adverse, Not significant Adverse, Not significant 

Harlequin Duck Adverse, Not significant Adverse, Not significant 

Other Species of Concern Adverse, Not significant Adverse, Not significant 
A 

The residual environmental effect associated with the Project is not significant 

5.16 Monitoring and Follow-up 

Several EEM programs are proposed around the KIs for the Terrestrial Environment. As outlined in the CEAA, 

these EEM programs are designed to verify the environmental effect predictions and determine the 

effectiveness of mitigation measures. The monitoring program will also allow, during construction and during 

operation and maintenance, for refining and optimizing of mitigation and monitoring through adaptive 

management measures. As with any component of environmental assessment and planning, it is critical to 

determine those aspects of the environment where the greatest focus is required or justified. In order to use 

resources effectively, there should be clear justification and objectives for each program. For each of the VECs 

and KIs, the need for follow-up was based on one or more of those factors including whether there are data 

gaps or uncertainty associated with the predictions. The precautionary approach (refer to Section 7.4.1 and 

Volume IB, Appendix IB-E, EIS Guidelines) requires Nalcor Energy to identify, follow-up and monitor its activities, 

particularly in areas where scientific uncertainty exists in the prediction of effects. Although there is a high level 

of certainty associated with the biophysical assessment, this factor will be considered when follow-up programs 

are developed. 

Generally, most KIs have been selected because they are representative of key aspects of the environment or 

represent the worst-case scenario (e.g., Wetland Sparrows are the species of songbird least able to adapt to 

changes in forested habitat). So in most cases, the need for monitoring would be related to one of the above 

factors in combination with the species ability to indicate overall ecosystem health. Predicted effects could also 

result in socio-economic effects. In some cases, such as environmental effects to Beaver or Marten, the 

environmental effects may not be considered biologically significant, but could result in effects to trappers or 

local communities due to the scarcity or relocation of a food source. In these cases, monitoring may be 

warranted to establish the extent of the effect and the possible requirement for compensation. 

The effectiveness of mitigation will be assessed to allow for adjustment and/or adaption of the mitigation if 

required. The justification or rationale used to determine the EEM requirement for each KI is provided in 

Section 7.3, Table 7-3. A detailed monitoring and follow-up proposal will be submitted to appropriate 

government authorities prior to the initiation of the Project, when relevant details become available (e.g., 

conditions of release). Several terrestrial EEM programs have been selected consistent with these 

considerations. 
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Nalcor Energy has been participating as a member of the Labrador Woodland Caribou Recovery Team 

established for the RWM Herd and will continue to support research (such as telemetry work) that will lead to 

further understanding of this threatened population. Nalcor Energy is interested in also supporting management 

interventions that could reverse the decline of this population, attributed as emigration to the GR Herd, 

predation and illegal hunting. Increasing the number of individuals in this Herd is an important environmental 

objective. Parameters for consideration include calf survival, movement and distribution patterns. 

While specific habitat enhancements are not proposed for Moose, Nalcor Energy will evaluate the change in 

distribution following impounding using aerial and ground surveys and/or GPS/VHF telemetry on animals in 

affected areas. Monitoring would begin prior to impounding and continue for at least two years into operation 

and maintenance. Ground transects established in the river valley during 2006 could be resurveyed during both 

phases of the Project to assist in documenting the anticipated change in distribution of this and other wildlife 

species. Nalcor Energy will also maintain a log of any animals involved with vehicle collisions. 

The baseline provided by the 2006 to 2009 research on Black Bear will be compared with data collected from 

animals during construction and/or operation and maintenance. This will be done to examine changes in 

seasonal habitat distribution particularly in the river valley. Also, bears that need to be relocated will be 

equipped with a collar to evaluate effectiveness of this mitigation. All encounters and vehicle collisions will be 

recorded in a log in association with the construction camps. 

Aerial block surveys will be repeated during both Project phases to examine changes in distribution of Beaver. 

Prior to impounding, active colonies within the reservoir limits (identified by aerial surveys, reservoir 

preparation of other activities that would inventory sightings) will be relocated through a live-trapping program. 

The effectiveness of these efforts will also be monitored. 

The ground surveys, particularly during winter, will be repeated from those completed in 2006 to evaluate 

changes in distribution and possible indication of abundance of furbearers. Porcupine and other wildlife will also 

be effectively monitored using the previous transects established during the baseline program. 

Waterfowl (including Species of Concern) use of the river valley will continue to be monitored, particularly as it 

relates to spring staging during operation and maintenance. Aerial surveys of ashkui and waterfowl activity will 

occur during early spring with follow up surveys to examine adjacent breeding areas. 

Osprey nesting success during the Project will be evaluated in relation to nests that need to be relocated as a 

result of reservoir preparation, other clearing, and impounding, but also in relation to adjacent territories that 

will use the reservoirs for foraging. Aerial surveys will occur during early June and in mid-August prior to 

fledging. 

Given the relatively uncommon deciduous habitat immediately upstream of Muskrat Falls, Nalcor Energy will 

develop adjacent areas that will encourage this vegetation type. Monitoring will occur in relation to the 

effectiveness of these site preparation techniques and its future use by Ruffed Grouse as stands of deciduous 

trees develop. 

Wetland Sparrows and other forest avifauna will be monitored for change in distribution and an indication of 

abundance by resurveying along transects established in 2006 and 2007. Of particular interest will be the 

planned riparian marsh enhancement project to establish primary habitat for associated species (including 

Wetland Sparrows) elsewhere in the lower Churchill River watershed. 
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6.0 ENVIRONMENTAL EFFECTS ASSESSMENT – ACCIDENTS AND MALFUNCTIONS 

6.1 Introduction 

Nalcor Energy has a goal of zero accidents or malfunctions. Within Nalcor Energy’s corporate management 

systems, preventing accidents and malfunctions is a very high priority. A high level of response capability is 

maintained throughout all Nalcor Energy operation and projects, so that any failures in prevention can be 

mitigated efficiently and their adverse environmental effects eliminated and reduced. Project design criteria and 

execution (e.g., dam design), including compliance with all applicable codes and standards to protect public 

safety, are the foremost defence against adverse environmental effects resulting from major Project accidents 

and malfunctions, such as dam breach or failure. Management planning (e.g., prevention of Project-caused 

forest fires) will reduce risk to VECs from Project-related accidents. Response planning and preparedness will 

reduce adverse environmental effects from Project-related accidents and malfunctions (e.g., by limiting 

magnitude and duration) of such effects should they occur.  

The EIS Guidelines (Volume IB, Appendix IB-E) require identification of the worst-case environmental effects 

scenarios associated with the Project. Two worst-case scenarios for accidents and malfunctions, dam failure and 

forest fire caused by the Project, were identified for detailed environmental effects assessment. 

6.2 Description of Scenarios 

6.2.1 Dam Failure 

Dam failure occurs when there is an uncontrolled release of the contents of the reservoir. Dam failure can be 

due to either overtopping or a dam breach. During overtopping, the water level in the reservoir would exceed 

the dam height allowing water flows over the dam. During a dam breach, the dam structure fails and the water 

from the reservoir flows through and may further enlarge the breach. 

The Project will be designed and operated in accordance with the Dam Safety Guidelines of the Canadian Dam 

Association (CDA) (CDA 2007). These guidelines address: 

• dam management; 

• dam operation; 

• dam maintenance; 

• dam surveillance; 

• emergency preparedness; and 

• dam performance review, analysis and assessment. 

The main objective of CDA guidelines is to protect the public and the environment from the effects of dam 

failure. The Gull Island and Muskrat Falls dams are classified under the CDA guidelines as extreme (i.e., subject 

to the most rigorous standards for design and operation). The presence of communities downstream from these 

facilities leads to this designation.  

A scenario involving a dam failure associated with the Project is described in Volume IA, Section 4.11.3. The 

worst-case dam failure scenario involves a combination of PMF exceedance and an associated structural failure 

of the dam itself. Such a condition occurring at Gull Island could lead to a similar cascade failure at Muskrat Falls. 

In this scenario, the two reservoirs would be breached and cause downstream flooding.  
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6.2.2 Forest Fires Caused by the Project 

During reservoir preparation, clearing activity and associated accommodation complexes will represent 

potential sources of forest fire ignition. A forest fire ignited by Project activities would be expected to have the 

same characteristics and behaviour as a forest fire ignited by natural causes. Over the past decade, an average 

of 42 fires has occurred each year in Labrador. The average size of fire has been 800 ha. Generally, the size of a 

forest fire caused by the Project would be smaller if the fire occurred near communities because response 

equipment is readily available and the fire response would receive high priority.  

A scenario involving a forest fire that is ignited by Project construction activities is described in Volume IA, 

Section 4.11.4. Such a fire could be caused during reservoir clearing and site construction. The worst-case 

scenario would involve a brush fire that spreads so quickly that it could not be contained by the Site Response 

Team. 

June is the most likely time of year for a fire associated with the Project, when the prevailing winds are from the 

northeast. However, westerly or southwesterly winds might also be present. Given the availability of response 

resources, especially from Happy Valley-Goose Bay, it is considered unlikely that the fire would exceed 1,000 ha 

(10 km2). The source of fire is assumed to be within the area being cleared for the Muskrat Falls Reservoir, and 

would extend up to 10 km from the source, generally to the southwest or to the east.  

6.3 Environmental Assessment Methods and Significance Criteria 

The criteria used to describe environmental effects and applicable significance definitions are found in each 

chapter (Volume IIA, Chapters 3 and 4; Volume IIB, Chapter 5) for each KI. The significance of residual 

biophysical environmental effects is determined through the same environmental assessment methods 

described in Volume IA, Chapter 9. 

6.4 Environmental Assessment for Accidents and Malfunctions on the Atmospheric 

Environment  

In the unlikely event of a dam failure, air emissions would be localized, short term and essentially limited to 

dust, steam and particulate, which would settle quickly. Due to the localized and short term nature, the residual 

adverse environmental effect of a dam failure on Air Quality would be not significant. Measurable emissions of 

GHG or air pollutants are not expected and are not assessed further.  

In the unlikely event of a forest fire caused by the Project, interactions are possible between the forest fire and 

both Climate and Air Quality (Table 6-1). These interactions are all ranked as 2 and are assessed in more detail. 

The environmental effect on Climate and Air Quality is change in emissions. 

6.4.1 Climate 

The CEA Agency states that the emission of GHGs associated with the Project into the atmosphere, including CO2 

and CH4, should be considered in an environmental assessment. A forest fire caused by the Project could release 

large quantities of GHG emissions into the atmosphere. Since a forest can be regenerated, the net contribution 

to global GHG concentrations because of a forest fire associated with the Project is small. A plan for preventing 

and responding to forest fires caused by the Project will be incorporated into the EPP. Fire releases GHG 

emissions over a short period, but is followed by a long period of regeneration, as young trees and other 

vegetation develops and efficiently sequester carbon until maturity.  

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, CHAPTER 6 ENVIRONMENTAL EFFECTS ASSESSMENT – ACCIDENTS AND MALFUNCTIONS PAGE 6-3 

 

Table 6-1 Interactions between Accidents and Malfunctions and the Atmospheric Environment 

Accidents and Malfunctions Climate Air Quality 

Dam Failure 0 1 

Forest Fire caused by the Project 2 2 

Notes:  

0 No measurable 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 environmental 

protection or standard biophysical 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 biophysical effects and/or public or regulatory concern. 

These interactions require more detailed analysis and consideration in the environmental assessment, in order to 

predict, manage and evaluate potential environmental effects 

6.4.2 Air Quality 

Air pollutants from the Project, such as PM, NOX, CO and SO2 could cause adverse environmental effects on the 

Atmospheric Environment. A forest fire caused by the Project would result in emissions of air contaminants, 

including PM mainly in the form of smoke and combustion gases such as CO.  

6.4.3 Summary 

A forest fire caused by the Project is unlikely, but could represent a substantial source of GHG and air pollutants. 

The significance of the residual adverse environmental effect on Climate from GHG emissions cannot be 

measured on a project-specific basis, consistent with CEA Agency (2003, Internet site) guidance. The adverse 

environmental effect on Air Quality is predicted to be of high magnitude, which would result in impingement of 

regulatory standards, throughout the Assessment Area and beyond. However, the duration would be short 

term. Forest fires are  a natural event and may cause significant long term changes to the landscape. The 

environmental effects from a forest fire caused by the Project (or natural causes) would be reversible in this 

relatively undisturbed area. There is a high degree of certainty that such an event would be significant. While 

the adverse residual environmental effects of this event are predicted to be significant, the likelihood of such an 

event is low (Table 6-2). Further details are presented in Appendix Table IIB-A-29. 

Table 6-2 Summary of Residual Environmental Effects Assessment for Climate and Air Quality - 

Accidents and Malfunctions 

Criteria Key Indicator Forest Fire caused by the Project 

Nature Climate Not applicable
A
 

Air Quality Adverse 

Magnitude Climate Not applicable 

Air Quality High 

Geographic Extent Climate Not applicable 

Air Quality Regional 

Timing/Duration/Frequency Climate Not applicable 

Air Quality Construction Phase/Short term/Not likely to occur 

Reversibility Climate Not applicable 

Air Quality Reversible 
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Table 6-2 Summary of Residual Environmental Effects Assessment for Climate and Air Quality - 

Accidents and Malfunctions (cont.) 

Criteria Key Indicator Forest Fire caused by the Project 

Ecological Context Climate Not applicable 

Air Quality Undisturbed 

Certainty Climate Not applicable 

Air Quality High 

Significance Climate Not applicable 

Air Quality Significant 

Likelihood Climate Not applicable 

Air Quality Unlikely 

Effects Management Prevention, on-site response, Forest Fire Prevention and Response Plan 
A
 Not applicable = CEA Agency (2003, Internet site) states that the contribution of individual projects to climate change cannot be 

measured 

6.5 Environmental Assessment for Accidents and Malfunctions on the Aquatic 

Environment  

In the unlikely event of a dam failure or a forest fire caused by the Project, substantial environmental effects on 

Fish and Fish Habitat could occur. The potential interactions associated with a dam failure and forest fire caused 

by the Project on Fish and Fish Habitat are summarized in Table 6-3. These interactions are all ranked as 2 and 

are assessed in more detail. The environmental effects on the Aquatic Environment are change in habitat quality 

and quantity, change in distribution and abundance, and change in health. 

Table 6-3 Interactions between Accidents and Malfunctions and the Aquatic Environment 

Accidents and Malfunctions Fish and Fish Habitat 

Dam Failure 2 

Forest Fire caused by the Project 2 

Notes:  
0 No measurable 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 environmental protection or standard 
biophysical 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 biophysical effects and/or public or regulatory concern. These 
interactions require more detailed analysis and consideration in the environmental assessment, in order to predict, manage and 
evaluate potential environmental effects 

6.5.1 Fish and Fish Habitat 

A dam failure would cause release of water from the reservoirs, which would cause both upstream and 

downstream effects. The dramatic drop in water levels within each reservoir would force fish downstream, 

strand others and result in high mortalities, affecting at least 25 percent of the Assessment Area population. For 

this unlikely scenario, the effects could extend beyond the Assessment Area and into Lake Melville. The benthic 

habitat in the two reservoir areas would be altered dramatically because of dewatering. The relatively rapid 

draining of the reservoirs would result in extensive and irreversible downstream erosion and flooding of 

nearshore areas. The inundation of water into riparian forest would carry fish into areas that would quickly de-

water. The inflow of water to any damaged reservoir would remain uncontrolled and would most likely flow 

within the original river contour. Health effects from elevated changes in methylmercury or other parameters 

would not be as relevant as a result of the inundation described in Volume IIA, Chapter 3 and are not considered 

further. 
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Forest fires can affect habitat quality, habitat quantity and fish populations in freshwater lakes and streams. 

Other direct effects of forest fires on fish populations have also been observed. St-Onge and Magnan (2000) 

measured catch per unit effort (CPUE), length and population size in the following lakes in the Laurentian Shield, 

Quebec: 

• nine lakes that had been in areas with forest fires one to two years previous to the study;  

• nine lakes that been in areas that were clear-cut one to two years previous to the study; and  

• 20 reference lakes.  

They found that there were no significant differences in CPUE rates or length between the lakes for the species 

that were present (northern pike, yellow perch, lake whitefish, fallfish, brook trout, walleye and burbot). 

However, they did find that yellow perch and white sucker had smaller populations in the lakes exposed to fires 

or clear-cutting compared to the reference lakes. Burton (2005) observed the effect of 17 years of fire-related 

disturbances on Chinook salmon, redband trout and rainbow trout in Boise National Forest, southwest Idaho. 

Areas exposed to high heat and post-fire debris had reduced fish numbers and altered habitats, but populations 

dramatically recovered after five to 10 years. In some instances, in areas where fish productivity was low before 

the fire, the fire caused fish productivity and habitat to increase. This increase may be due to fire triggering 

hydrological events, which remove fine sediments and create debris flows that introduce more coarse 

substrates to an area, thereby increasing the amount of salmonid habitat (Burton 2005).  

Forest fires can release mercury from leaf and needle litter and may be an important source for atmospheric 

mercury budget (Friedli et al. 2001). Water quality can also be affected by forest fires (Carignan et al. 2000; 

Lamonagne et al. 2000), significantly increasing nutrients concentrations (total phosphorous, total organic 

nitrogen, potassium and nitrate), as well as other ions (magnesium, chloride, calcium and sulphate). This change 

in nutrient levels can affect aquatic plant populations (Carignan et al. 2000), which can alter fish habitat. 

6.5.2 Summary 

Accidents and malfunctions are unlikely but could represent substantial change to Fish and Fish Habitat with 

respect to habitat quantity and quality, distribution and abundance, and health. The residual environmental 

effect to this KI from a dam failure would be adverse and result in a high magnitude (greater than 25 percent 

change within the Assessment Area), with environmental effects that could extend regionally (i.e., throughout 

the Assessment Area and beyond). It would take two or more generations for Fish and Fish Habitat to recover 

from a dam failure. The environmental effects of a dam failure on Fish and Fish Habitat would be considered 

irreversible. While there is a high level of certainty in the consequences, this event is not likely to occur. While 

the residual adverse environmental effects of a dam failure on Fish and Fish Habitat would be significant 

(Table 6-4), the likelihood of this event occurring is unlikely. Further details are presented in Appendix Table IIB-

A-30. 

Table 6-4 Summary of Residual Environmental Effects Assessment for Fish and Fish Habitat - Accidents 

and Malfunctions 

Criteria Dam Failure Forest Fire caused by the Project 

Nature Adverse Adverse 

Magnitude High High 

Geographic Extent Regional Local 

Timing/Duration/Frequency Operation and Maintenance Phase/long term/not likely 
to occur 

Construction/long term/not likely to occur 

Reversibility Irreversible Reversible 

Ecological Context Disturbed Disturbed 
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Table 6-4 Summary of Residual Environmental Effects Assessment for Fish and Fish Habitat - Accidents 

and Malfunctions (cont.) 

Criteria Dam Failure Forest Fire caused by the Project 

Certainty High High 

Significance Significant Significant 

Likelihood Unlikely Unlikely 

Effects Management Prevention, stringent dam design and construction standards, Forest Fire Prevention and Response 
Plan, on-site response, Emergency Preparedness Plan 

A forest fire caused by the Project would also be considered adverse for Fish and Fish Habitat. It is possible that 

the magnitude could exceed 25 percent of the Assessment Area and, therefore, would be considered high. The 

geographic extent for the described scenario would be local and confined to the lower Churchill River valley. Fish 

populations would require at least two generations to recover. The environmental effect would be considered 

reversible in this area of disturbed habitat. Therefore, the residual adverse environmental effects of a Project-

related forest fire on Fish and Fish Habitat is predicted to be significant. However, such an event is unlikely to 

occur. Further details are presented in Appendix Table IIB-A-30. 

6.6 Environmental Assessment for Accidents and Malfunctions on the Terrestrial 

Environment 

In the unlikely event of a dam failure or a forest fire caused by the Project, substantial environmental effects on 

each of the terrestrial environment KIs could occur. The potential interactions associated with a dam failure and 

forest fire caused by the Project on Terrestrial Environment KIs are summarized in Table 6-5. These interactions 

are all ranked as 2 and are assessed in more detail. The environmental effects on Terrestrial Environment KIs are 

change in habitat and mortality. Change in health is possible for some KIs that are associated with aquatic 

systems, but these are considered inconsequential, are short term and local in nature, ranked as 1 and not 

assessed further. The residual adverse environmental effects of a forest fire or a dam failure on health are 

not significant. 

Table 6-5 Potential Interactions between Accidents and Malfunctions and the Terrestrial Environment 
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Dam Failure 2 2 2 2 2 2 2 2 2 2 2 2 2 

Forest Fire 
caused by the 
Project 

2 2 2 2 2 2 2 2 2 2 2 2 2 

Notes:  
0 No measurable 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 environmental protection or standard 
biophysical 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 biophysical effects and/or public or regulatory concern. These 
interactions require more detailed analysis and consideration in the environmental assessment, in order to predict, manage and 
evaluate potential environmental effects 
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6.6.1 Caribou 

In the unlikely event of a dam failure, there would be temporary inundation of water into forested areas, which 

would reduce wildlife habitat. There is potential for drowning of wildlife for animals whose mobility is hampered 

(e.g., newborns). However, it is probable that neither the GR nor RWM Herd would be present or interact with a 

dam failure, because they would not likely be near the area of inundation in June.  

In terms of the GR Herd, there is little possibility of any individuals even being present during this unlikely 

scenario. There is no marked or large-scale migratory movement that occurs across the river in June (or any time 

of year) and Caribou from this Herd would be calving at this time, north of the lower Churchill River watershed 

and outside of the Assessment Area. Caribou from the low density RWM Herd would be in the Assessment Area, 

but riparian areas, where the sudden inundation would occur, usually have reduced use because of the potential 

presence of wolves (Oberg 2001), further reducing the probability of any interaction with RWM Caribou. Only 

animals that might be transiting the reservoir (i.e., from the RWM Herd) could be affected (i.e., carried 

downstream by the increased current). The duration of increased currents would be relatively brief (minutes to 

hours) and may only affect a few individuals. 

A forest fire caused by the Project would reduce the amount of habitat available to various wildlife species until 

the burned forest recovers or regenerates. Lichen takes up to 40 years to fully recover in post-fire black spruce 

forests in Labrador (Foster 1985); therefore, burns would provide low quality habitat for a considerable length of 

time. Although a forest fire caused by the Project is unlikely to cause direct mortality to highly mobile Caribou, 

loss of foraging habitat would be an adverse effect on Caribou abundance and distribution. In addition, moose 

incursion into burn areas because of increased browse availability could increase local wolf populations, 

potentially resulting in increased mortality of Caribou. In addition, Caribou may stay away from burn areas 

because of increased moose and wolf presence, resulting in indirect effects on habitat availability. 

6.6.2 Moose 

Following the change in habitat from a dam failure, Moose would benefit over time from the regenerating 

vegetation. A dam failure could reduce the availability of sheltered wintering habitat along the lower Churchill 

River and associated tributaries (e.g., Lower Brook, Edwards Brook), which could affect the species at the 

population level, but long term recovery would occur from this reversible activity.  

A forest fire caused by the Project would cause direct removal of primary and other habitat for Moose (at least 

in the short term), causing redistribution to unburned areas. However, a forest fire caused by the Project would 

have only a temporary adverse environmental effect, followed by growth and forage to attract Moose.  

Mortality from a dam failure is unlikely. Moose tend to move out of the lower Churchill River valley during the 

summer. Although a forest fire caused by the Project could cause mortality, it would probably be limited to a 

few individuals (Minaskuat Inc. 2009). 

6.6.3 Black Bear 

In the event of a dam failure, there would be temporary habitat loss for Black Bear. This may result in a 

temporary displacement of animals, although foraging within the disturbed area would occur because other 

shoreline areas are currently used. A forest fire caused by the Project would also cause direct removal of 

primary and other habitat for Black Bear, resulting in redistribution of individuals to unburned areas, at least in 

the short term until the burned forest recovers or regenerates, which in Labrador is considerably longer than 

other regions of the boreal forest in Canada (Foster 1985). In some circumstances, Black Bear habitat can be 

enhanced by forest fires, for example, by promoting conditions favourable for the growth of berry crops.  
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6.6.4 Beaver 

A dam failure would alter habitat for Beaver, particularly for the few individuals who would benefit from the 

reservoirs being suitable areas for colonies. Mortality for some animals in this sudden event is possible but 

unlikely. Large wetland and riparian areas will be less affected by a forest fire caused by the Project and may 

provide a refuge for Beaver and other aquatic fauna. 

6.6.5 Marten 

The inundation associated with a dam failure could enter into some primary habitat for Marten and perhaps 

cause some alteration, but this is considered localized. A forest fire caused by the Project would cause direct 

removal of primary and secondary habitat for Marten. However, regenerating burns may provide Marten 

habitat if there is enough cover and food available (Koehler and Hornocker 1977). A forest fire caused by the 

Project would result in increasing competition for resources in remnant areas of primary habitat. Mortality is 

more probable due to a forest fire caused by the Project and persistence within mature coniferous forest. 

6.6.6 Porcupine 

A dam failure would alter Porcupine habitat in riparian areas, and mortality is possible, although Porcupine is 

considered a good swimmer. However, the severity of such an unlikely event might be irrelevant in terms of 

animals caught in this surge. Alteration of habitat from a forest fire caused by the Project would require several 

generations before mature trees were present. The change in distribution would also occur because inner bark 

or cambium of trees is a favourite food of the Porcupine and would limit foraging to unburned areas. 

6.6.7 Canada Goose 

Both worst-case scenarios would occur in June, when Canada Goose would be nesting in string bogs and 

probably beyond the extent of inundation from a dam failure. Therefore, change in habitat or direct mortality 

from a dam failure for this species and other waterfowl is not considered high in magnitude. 

A forest fire caused by the Project could cause short term displacement for migratory bird species during the 

breeding season, and such individuals could face increased competition for resources in refuge areas. Because 

this species nests in wetlands, habitat loss due to a forest fire caused by the Project may be relatively limited 

and recovery would be rapid. Environmental effects would be short term and could perhaps result in failed 

breeding attempts within the vicinity of a fire for that year.  

6.6.8 Surf Scoter 

Surf Scoter nests on the ground, concealed by vegetation such as fallen trees or low branches (Savard et al. 

1998). The effects of a dam failure would not have immediate effects on mortality during June, but there would 

be a change in the river hydrology that would alter the presence of ashkui, for example, and increase the 

amount of suitable spring staging habitat. 

An intense forest fire caused by the Project has the potential to reduce the long term suitability of breeding 

habitat, causing short term displacement. Surf Scoter is not dependent on woody vegetation and many wetland 

plants are expected to grow back fully in the spring following a fire. Displacement from any affected breeding 

areas would mostly be of short term nature. Mortality of unhatched young is possible at this time of year. 
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6.6.9 Ruffed Grouse 

A dam failure would have limited effects on Ruffed Grouse habitat or mortality to individuals, except for those 

areas where inundation could reach and destroy ground nests. The loss of production would be for that year 

only, and Ruffed Grouse would use affected areas in the future.  

A forest fire caused by the Project would cause a redistribution of Ruffed Grouse to unburned areas until the 

affected areas regenerate. A forest fire caused by the Project would cause direct removal of primarily coniferous 

habitat (considered tertiary for Ruffed Grouse). Based on previous experience (Foster 1985; Simon and Schwab 

2005a, 2005b), the subsequent growing conditions favour deciduous hardwood species and would thus enhance 

habitat quality for this species over the long term. Mortality of ground nests during June is possible in the 

unlikely event of a forest fire caused by the Project. 

6.6.10 Osprey 

Osprey nests on trees downstream could be altered or lost due to a dam failure, but this would not be expected 

to have a long term environmental effect. The habitat downstream from such an event would be so altered and 

unproductive, at least over the short term, that it is possible the reproductive success of nearby individuals 

would be reduced (e.g., through lowered prey base or effects on water quality through suspended solids). The 

mobility of Osprey and its temporal distribution limit the potential for mortality for adults. However, there could 

be mortality for young Osprey at the few nests that occur downstream either by drowning or by abandonment 

of the nest. Note that the artificial platforms would be relatively more stable and placed farther up on a slope, 

which would reduce the adverse effects. 

A forest fire caused by the Project has the potential to eliminate nest trees and may delay nesting for at least 

one season. There is a possibility of mortality for unhatched young from this scenario because it would occur 

during the incubation period.  

6.6.11 Wetland Sparrows 

A dam failure would inundate and alter or destroy any habitat and nests for these low nesting species within 

riparian areas. The areas may be recolonized in subsequent years, depending on the local hydrology and 

associated vegetation succession.  

A forest fire caused by the Project would likely cause minimal direct loss of wetland or riparian habitat, but could 

result in temporary displacement of Wetland Sparrows. The magnitude of the effect would likely be low and the 

duration short term.  

6.6.12 Harlequin Duck 

Known breeding areas for the Harlequin Duck in the lower Churchill River valley occur at higher elevations than 

the inundation that might occur from a dam failure. Interactions would be limited to change in habitat 

associated with possible brood rearing in the river later in the season and in use of spring staging areas. 

Harlequin Duck is dependent primarily on riparian vegetation that is likely to re-establish quickly following a 

forest fire caused by the Project, so any displacement is likely to be only short term. There would be a 

temporary reduction in the quality of habitat for Harlequin Duck, but while this species prefers nesting along 

streams that are heavily vegetated, it could return as soon as the year after a burn depending on the extent of 

remnant vegetation available for cover and nesting. 
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6.6.13 Other Species of Concern 

Environmental effects on bird species at risk will vary by species due to their own geographic extent in the 

Assessment Area. All species would be nesting in June. A dam failure would be of greatest consequence for 

those species nesting within riparian areas subjected to the inundation, causing a change in habitat. Loss of 

nests and possibly nestlings within such an area would occur for that year. 

In a forest fire caused by the Project, Rusty Blackbird habitat would be changed during the breeding season. 

Common Nighthawk and Olive-sided Flycatcher would likely benefit from an increased availability of highly 

suitable habitat following a forest fire caused by the Project. Gray-cheeked Thrush would experience long term 

environmental effects due to its dependence on mature forest. A forest fire caused by the Project could change 

habitat for these species and displace birds at risk, directly if it occurs during the breeding season, or indirectly if 

it occurs while they are absent but alters habitat such that it is no longer suitable upon their return in spring. 

Environmental effects would be short term for Rusty Blackbird as it nests in wetlands, and for Common 

Nighthawk and Olive-sided Flycatcher, as they actually favour recently burned habitat. A forest fire caused by 

the Project would likely have long term adverse consequences for Gray-cheeked Thrush, which is dependent on 

mature forest. 

6.6.14 Summary 

Dam failure would have an adverse, moderate environmental effect on terrestrial fauna that would be local (the 

Assessment Area) in terms of geographic extent. In most areas, the environmental effects would be limited to 

riparian zones. Animals within the flood zone would be displaced temporarily from habitat that would be altered 

or lost for a short term. This event is not likely to occur and the environmental effects would be irreversible in 

this disturbed area. All Terrestrial Environment KIs would be able to persist and, therefore, populations would 

be sustainable despite the flooding and associated erosion caused by this event. Within the watershed, the 

residual environmental effects of the worst-case dam failure as a result of the Project are predicted to be 

not significant for all Terrestrial Environment KIs. The occurrence of such an event is unlikely. Terrestrial 

populations would recover over more than two generations from environmental effects resulting from dam 

failure (Table 6-6). Further details are presented in Appendix Tables IIB-A-31 to IIB-A-44. 

Table 6-6 Summary of Residual Environmental Effects Assessment for Terrestrial Environment - Dam 

Failure 

Criteria Dam Failure 

Nature Adverse 

Magnitude Moderate 

Geographic Extent Local 

Timing/Duration / Frequency Operation and Maintenance Phase/long term/not likely to occur 

Reversibility Irreversible 

Ecological Context Disturbed 

Certainty High 

Significance Not significant 

Likelihood Not applicable 

Effects Management Stringent dam design and construction standards, on-site response, Emergency 
Preparedness Plan 
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A forest fire caused by the Project, however unlikely or limited, would cause changes in habitat and, therefore, 

population abundance. There is a high level of scientific certainty for this prediction, based on extensive 

research and knowledge regarding fire, particularly as it is a regularly occurring event within the ecosystem. If a 

1,000 ha fire were to occur as a result of the Project, it would probably extend over undisturbed areas causing 

alteration of habitat and possible mortality for individuals of some species (e.g., flightless young or eggs of 

nesting birds such as Canada Goose and Surf Scoter).  

The extent of this adverse event would be of moderate magnitude and confined to the Assessment Area. 

Because fire is a naturally occurring event in northern boreal forests, the environmental effects would be 

reversible over a long term. A fire of this size caused by the Project is not likely to occur. All Terrestrial 

Environment KI populations would be able to persist and, therefore, would be sustainable despite this event 

within the watershed. Based on the high level of certainty and other factors, the residual environmental effects 

of a forest fire caused by the Project are considered not significant for all Terrestrial Environment KIs. The 

occurrence of such an event is considered unlikely. Wildlife populations would recover over a few generations 

from a forest fire caused by the Project (Table 6-7). Further details are presented in Appendix Tables IIB-A-31 to 

IIB-A-44. 

Table 6-7 Summary of Residual Environmental Effects Assessment for the Terrestrial Environment - 

Project-related Forest Fire 

Criteria Forest Fire caused by the Project 

Nature Adverse 

Magnitude Moderate 

Geographic Extent Local 

Timing/Duration/Frequency Construction Phase/long term/not likely to occur 

Reversibility Reversible 

Ecological Context Undisturbed 

Certainty High 

Significance Not significant 

Likelihood Not applicable 

Effects Management Prevention, on-site response, Forest Fire Prevention and Response Plan 
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7.0 CONCLUSIONS AND SUSTAINABILITY 

The Project will provide long term sustainable economic and social benefits for the people of Labrador and 

Newfoundland. With the application of Project design features and effects management measures, there is not 

likely to be significant adverse environmental effects. Consistent with the concept of sustainable development 

articulated in the EIS Guidelines (Volume IB, Appendix IB-E), the needs of the present generation will be met 

without compromising the ability of future generations to meet their needs. The Project will adhere to 

sustainable development ideals by meeting the following management objectives: 

• the preservation of ecosystem integrity, including the capability of natural systems to maintain their 

structures and functions and to support biological diversity; 

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

resources; and 

• the attainment of durable and equitable social and economic benefits. 

In accordance with the EIS Guidelines, the EIS considers: 

• the extent to which biological diversity is affected by the Project; 

• the capacity of renewable resources that are likely to be significantly affected by the Project to meet the 

needs of present and future generations; and 

• the extent, distribution and duration of social and economic benefits. 

This chapter addresses the extent to which biological diversity and renewable resources are likely to be affected 

by the Project. Details regarding how renewable resources will meet the needs of present and future 

generations, as well as the extent, distribution and duration of social and economic benefits arising from the 

Project are presented in Volume III, Chapter 8. Although the Project will likely not result in significant residual 

environmental effects, a discussion on how the Project will affect animal, fish and plant species in the context of 

sustainability is also presented. 

7.1 Environmental Effects Management Measures 

Nalcor Energy is committed to following best practices in the construction, operation and maintenance of the 

Project. As such, Nalcor Energy will develop Project- and phase-specific EPPs so that all aspects of environmental 

protection planning are incorporated into all phases of the Project. Throughout planning, Nalcor Energy 

engineering and environmental assessment teams have optimized and developed the Project design to respond 

to concerns about environmental effects and included measures to reduce or eliminate adverse environmental 

effects (e.g., creating alternative habitat, relocating nest sites). The Project has also benefited from consultation 

with regulators, stakeholders and Aboriginal groups. Nalcor Energy will implement a range of mitigation 

measures, such as: 

• reservoir preparation will include vegetation clearing of the new riparian zone where feasible and 

implementation of special measures at the confluences of tributaries to encourage development of a new 

riparian zone; 

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

• fuel and other hazardous material spill contingency plans will be in place and implemented in the event of 

an accidental event; 

• emergency preparedness plans will be maintained and implemented in the event of an accidental event; 
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• erosion, sedimentation, turbidity control and slope stabilization will use accepted practices; 

• blasting will comply with all government laws and regulations; 

• material obtained from excavations will be used for construction to the extent possible; 

• fording activities will be reduced or prevented; 

• a minimum number of borrow pits will be established and the resources depleted, where practical, before 

new borrow pits are established; and 

• civil works are currently scheduled to be ready for impoundment between August and October for Gull 

Island (Year 6) and Muskrat Falls (Year 9), a time period of low sensitivity for biophysical species. 

In addition to the Project effects management measures listed above, Nalcor Energy will apply the following 

effects management measures specific to each of the biophysical VECs, and/or their KIs as appropriate 

(Table 7-1). 

Table 7-1 Specific Environmental Effects Management Measures for Valued Environmental Components 

VEC Effects Management Measures 

Atmospheric 
Environment 

• conduct work according to regulations, guidelines, the EPP and codes of good practice 

• maintain emergency preparedness plans and implement in the event of an accident or malfunction 

• prohibit burning of slash or debris 

• rehabilitate work areas and access roads no longer required in accordance with the EPP to encourage 
formation of natural conditions 

• maintain vehicles and other equipment in good working order; comply with federal emissions and efficiency 
standards 

• control emissions of dust, vehicle emissions, and thereby GHG by posted speed limits 

• use dust suppressants where and when needed; dust-control measures implemented during windy conditions 

• implement anti-idling policy regarding vehicle operation 

Aquatic 
Environment 

• no harvesting policy for Project personnel 

• environmental awareness training and regular briefings for all personnel 

• oversee EPP using environmental monitors  

• locate construction and reservoir clearing roads within the reservoirs where possible  

• control siltation, erosion and runoff in accordance with standard practices and guidelines from federal and 
provincial governments 

• apply herbicides by hand from the ground, if used 

• implement blasting activities in compliance with all government laws and regulations 

• reduce or avoid fording activities 

• handle fuel and hazardous material consistent with provincial regulations 

• remove vegetation to moderate nutrient release into the aquatic ecosystem  

• implement measures to facilitate or create development of habitat consistent with the Fisheries Act 

Terrestrial 
Environment 

• no harvesting policy and no harassment of wildlife, and no possession of firearms or pets by Project personnel 

• implement environmental awareness training and regular briefings for all personnel 

• oversee EPP using environmental monitors; use existing roads, quarries and other disturbed areas where 
possible 

• restrict access to temporary roads and work areas; post speed limits 

• locate construction and reservoir clearing roads within the reservoirs where possible  

• maintain vehicles and other equipment in good working order, with mufflers and regularly inspected 

• rehabilitate work areas and access roads no longer required in accordance with the EPP to encourage 
formation of natural conditions 

• undertake blasting in accordance with permits and standard procedures 

• handle liquid waste treatment in accordance with provincial regulations; solid waste stored in bear-proof 
containers and recycling program implemented. Temporary camps will also have approved waste 
management systems 

• handle fuel and hazardous material consistent with Provincial regulations 

• apply herbicides by hand from the ground, if used  

• remove trees during reservoir preparation such that surface will provide unimpeded access for wildlife 
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Table 7-1 Specific Environmental Effects Management Measures for Valued Environmental Components 

(cont.) 

VEC Effects Management Measures 

Terrestrial 
Environment 
(cont.) 

• reduce risk of disturbance to avifauna nests through avifauna environmental management plan 

• continue participation as member of the Labrador Woodland Caribou Recovery Team and support research 
and other management initiatives  

• avoid disturbing and/or clearing sensitive wildlife areas during reservoir preparation 

• relocate active Beaver colonies within reservoirs prior to impounding 

• replace physically disturbed Osprey nests with artificial platforms. Restrict activities within 200 m of active 
nests 

• clear vegetation at FSL to encourage development of a new riparian zone 

• create conditions for establishing the formation of hardwood forest at selected locations in the Muskrat Falls 
Reservoir 

• encourage formation of riparian marsh wetland at selected locations in the watershed 

• leave riparian vegetation in place at selected areas during reservoir preparation 

• use existing right-of-way corridors for construction of transmission line where possible 

• schedule activities related to transmission line construction around sensitive periods (areas) 

 

7.2 Residual Environmental Effects 

The residual environmental effects are summarized for each biophysical KI in Table 7-2. 

Table 7-2 Summary of Biophysical Residual Environmental Effects 

VECs and KIs Construction Operation and Maintenance 

Atmospheric Environment 

Climate NA
A
 NA

A
 

Air Quality Adverse, Not significant Neutral, Not significant 

Aquatic Environment 

Fish and Fish Habitat Neutral, Not significant Neutral, Not significant 

Terrestrial Environment 

George River Caribou Herd Adverse, Not significant Adverse, Not significant 

Red Wine Mountains Caribou Herd Adverse, Not significant Adverse, Not significant 

Moose Adverse, Not significant Adverse, Not significant 

Black Bear Adverse, Not significant Adverse, Not significant 

Marten Adverse, Not significant Adverse, Not significant 

Beaver Adverse, Not significant Adverse, Not significant 

Porcupine Adverse, Not significant Adverse, Not significant 

Canada Goose Adverse, Not significant Adverse, Not significant 

Surf Scoter Adverse, Not significant Adverse, Not significant 

Osprey Positive, Not significant Adverse, Not significant 

Ruffed Grouse Adverse, Not significant Adverse, Not significant 

Wetland Sparrow Adverse, Not significant Adverse, Not significant 

Harlequin Duck Adverse, Not significant Adverse, Not significant 

Other Species of Concern Adverse, Not significant Adverse, Not significant 
A
 Not Applicable = CEA Agency (2003, Internet site) states that the contribution of individual projects to climate change cannot be 

measured 
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7.2.1 Atmospheric Environment 

Environmental effects associated with Climate and Air Quality are short term, occur on a regular basis and are 

reversible. The environmental effects on Climate and Air Quality are manifested by changes in GHG emissions 

and changes in Air Quality relative to the respective baselines. The GHG emissions were analysed in detail and 

found to be low for a hydroelectric facility, as defined by the national guidance for environmental assessments 

(CEA Agency 2003, Internet site). During construction, vehicles and equipment will comply with federal vehicle 

emissions and energy efficiency standards. Also, there will be no burning of slash or debris. Overall, considering 

all environmental and socio-economic effects, the Project will result in a net benefit from a GHG and Air Quality 

perspective, by producing electricity with substantively lower emissions than other forms of electricity 

generation. Air contaminant emissions from the Project will not result in ambient air quality concentrations that 

exceed provincial or federal standards. For Air Quality during construction, dust suppressants (mainly water) will 

be applied where required and feasible, equipment maintenance schedules will be followed, and during windy 

conditions, dust control measures will be implemented. Activities involving fuel combustion will comply with 

regulatory requirements for vehicle emissions and fuel quality. These measures, along with a policy to limit non-

essential idling of vehicles, will be established through appropriate leasing or purchasing agreements and 

maintenance schedules. Environmental effects were rated as not significant for these KIs and for the 

Atmospheric VEC.  

7.2.2 Aquatic Environment 

Fish and Fish Habitat will adjust to the changes within the Aquatic Environment and stabilize as the Gull Island 

and Muskrat Falls reservoirs stabilize. Water management and reservoir operating regimes will stabilize 

shoreline habitat and habitat use by maintaining water level fluctuations within baseline conditions. This will 

result in a net gain of productive fish habitat. 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 

approximately three decades. The predicted mercury body burden levels are not anticipated to have an effect 

on fish health at the population level. The EPP will incorporate all procedures consistent with legislation and 

best practices to reduce environmental effects. Aspects of the Project will be designed and provided as technical 

specifications in contracts including environmental awareness, siltation and erosion control, vegetation 

management, hazardous material handling and blasting. Fish habitat will be created, including the development 

of delta, littoral, shoreline and mid-channel features. The environmental effect of the Project on the Aquatic 

Environment is predicted to be neutral (not significant) during construction, and operation and maintenance. 

7.2.3 Terrestrial Environment 

Terrestrial wildlife will be displaced from the area that will be occupied by the reservoirs (approximately 

126 km2) and the associated transmission line. For most species affected, alternative primary habitat exists 

within the lower Churchill River valley and/or the watershed. The clearing of the forest cover up to 3 m above 

the proposed shoreline will allow riparian vegetation to establish. Nalcor Energy will undertake to create 

replacement deciduous hardwood and riparian marsh habitats for Wetland Sparrows, as well as species such as 

Ruffed Grouse.  

Displacement to alternate habitat during construction will result in increased intra-specific competition and will 

increase susceptibility to predation. During operation and maintenance, populations within the Assessment Area 

will adjust (e.g., distribution).  
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Increasing Moose densities have been associated with increased wolf density and predation on local Caribou 

such as the RWM Herd (Schaefer et al. 2001; Schmelzer et al. 2004). It is anticipated that Moose will continue to 

increase and expand into the lower Churchill River watershed (and elsewhere). Nalcor Energy will attempt to 

limit its influence in the area, by limiting the physical footprint of the Project where possible, and not replacing 

wintering habitat in areas adjacent to those lost during impoundment.  

Increased methylmercury in lower trophic levels during operation and maintenance will be transferred to 

species at higher trophic levels in the food chain (i.e., Osprey). Modelling predicts that after a period of 

approximately 15 years, levels of methylmercury in the ecosystem will begin to decline. The initial increase of 

methylmercury is not anticipated to cause significant adverse environmental effects on the terrestrial KIs.  

In some locations, there will be increased mortality on wildlife from vehicle collisions and there will also be 

increased mortality as a result of increased harvesting pressure on certain habitats. Several mitigation measures 

will be implemented to reduce such incidents. As with other aspects of the biophysical environment, Nalcor 

Energy will establish a series of contract specifications, policies and other measures to reduce environmental 

effects on the terrestrial environment. These include mitigation measures related to site personnel and 

environmental awareness, surface disturbance, access roads, noise, rehabilitation, blasting, waste management, 

construction camps, hazardous materials, operation of quarries and borrow pits and transmission line 

maintenance. Overall, these environmental effects will be adverse for the Terrestrial Environment KIs but are 

considered not significant during both phases of the Project.  

7.3 Monitoring and Follow-up 

Follow-up is defined under the CEAA as: 

a program for verifying the accuracy of the environmental assessment of a project, and determining the 

effectiveness of any measures taken to mitigate the adverse environmental effects of the project. 

Nalcor Energy will undertake a comprehensive monitoring and follow-up program to monitor environmental 

effects of the Project and success of the planned effects management measures. Monitoring programs will assist 

with the implementation of the Project, will monitor mitigation and compensation measures, and will comply 

with relevant laws and regulations. The monitoring program will also make it possible to verify proper Project 

operation, and if necessary, possibly make improvements at the time of Project construction. Effects 

management and monitoring and follow-up programs will be refined through adaptive management measures. 

As with any aspect of environmental assessment and planning, it is critical to determine those aspects of the 

environment where the greatest focus is required or justified. There should be clear justification and objectives 

for the program to use resources effectively. For each of the VECs or KIs, the need for follow-up is determined 

based on one or more of the following factors: 

• prediction of adverse environmental effects as a result of the Project. The greatest effects management 

effort is often directed at those aspects of the Project likely to result in adverse effects;  

• compliance with regulatory requirements; 

• determination of the effectiveness of the effects management measures and revise, if required; 

• allow for the refinement and optimization of mitigation and monitoring through adaptive management 

measures during construction and during operation and maintenance; and 
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• data gaps or uncertainty associated with the predicted environmental effects. The Precautionary Principle, 

which has been included within the EIS Guidelines for this Project, requires Nalcor Energy to “identify any 

follow-up and monitoring activities planned, particularly in areas where scientific uncertainty exists in the 

prediction of effects”. 

There is a high level of certainty associated with the majority of environmental effects predictions. The level of 

certainty in the prediction of effects will be considered when follow-up programs are developed. 

The planned monitoring and follow-up for the biophysical KIs during construction and/or operation and 

maintenance is outlined in Table 7-3. 

Table 7-3 Proposed Follow-up and Monitoring Programs 

Justification Objectives 
Measureable Parameters for 

Assessment 
Monitoring Program 

Atmospheric Environment 

Comply with regulatory 
requirements 

Monitor GHG emissions 
from the construction 
activities and reservoirs 
during the Project 
consistent with Federal 
and international 
obligations/concerns 

Emissions of carbon dioxide 
and methane will be 
measured at a number of 
points to verify the 
predictions in the EIS 

The program will monitor points along the 
river, above and below the dams at Gull Island 
and Muskrat Falls, throughout each reservoir, 
and downstream from each tailrace and 
active spillway 

Comply with regulatory 
requirements 

Allow for the refining/ 
optimizing through 
adaptive management 

Examine regional air 
quality 

To be determined Respond to issues if and when they arise 

Aquatic Environment 

Comply with regulatory 
requirements 

Determine effectiveness 
of mitigation measures 

Achieve no net loss of 
productive fish habitat 

Alteration and loss of habitat 
will be measured in HEUs 

The Fisheries Act 35(2) authorization will 
require monitoring as a condition of the 
authorization. The Compensation Plan will 
include a detailed monitoring program with 
criteria and timelines. Establish and prepare 
location(s) during reservoir preparation that 
will enhance freshwater fish habitat 

Monitoring programs will validate model 
predictions for entrainment, mercury levels in 
biota, bank stability and ice, including timing 
of formation/melt out, area covered 

Terrestrial Environment 

Comply with regulatory 
requirements 

Support Recovery Team 
efforts 

 

Measure numbers of 
individuals, calf survival, 
movement/distribution 
patterns 

Continue role on the Labrador Woodland 
Caribou Recovery Team regarding the RWM 
Herd and support telemetry work with the 
wildlife division; interact with other 
stakeholders and management efforts, 
especially for RWM Herd 

Verify environmental 
effect predictions 

Examine change in 
Moose abundance and 
distribution in areas 
adjacent to the Project 
footprint 

Amount of primary, secondary 
and tertiary habitat altered or 
lost 

Browsing evidence, droppings 
and track evidence along 
structured ground transects 

Winter aerial and ground and/or GPS 
telemetry surveys of key Moose wintering 
areas and locations where habitat will be 
removed 

Nalcor Energy will keep a log/database of 
road kills (all species) during the construction 
phase of the Project 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, CHAPTER 7 CONCLUSIONS AND SUSTAINABILITY PAGE 7-7 

 

Table 7-3 Proposed Follow-up and Monitoring Programs (cont.) 

Justification Objectives 
Measureable Parameters for 

Assessment 
Monitoring Program 

Terrestrial Environment (cont.) 

Determine effectiveness 
of mitigation measures 

Examine change in Black 
Bear abundance and 
distribution in areas 
adjacent to the Project 
footprint 

Alteration and loss of habitat 
is measured by amount of 
primary, secondary and 
tertiary habitat 

Sightings and incidents 
reported 

Movements to and from 
accommodations complexes 

Re-deploy GPS/VHF collars on bears in the 
river valley 

Nalcor Energy will keep a log/database of 
road kills (all species) during the construction 
phase of the Project 

Verify environmental 
effect prediction and 
determine effectiveness 
of mitigation measure 

Determine if relocated 
Beaver colonies are 
successful in alternative 
locations 

Alteration and loss of habitat 
measured by the amount of 
primary, secondary, and 
tertiary habitat 

Density of Beaver evidence is 
measured by the amount of 
browsing evidence, droppings, 
and track evidence along 
structured ground transects 

Mortalities resulting from 
vehicle collisions 

Periodic surveys will be conducted in pre-
established block to verify presence/absence 
of Beaver colonies 

Survey for active Beaver colonies near the 
areas to be flooded. Live trap and relocate 
animals to suitable alternative habitat prior to 
impounding 

Nalcor Energy will keep a log/database of 
road kills (all species) during the construction 
phase of the Project 

Verify environmental 
effect prediction and 
determine effectiveness 
of mitigation measure 

Examine change in 
Marten abundance and 
distribution in areas 
adjacent to Project 
footprint 

Marten is a first order 
carnivore, might reflect 
environmental effects at 
lower trophic levels 

Alteration and loss of habitat 
is measured by the amount of 
primary, secondary and 
tertiary habitat 

Trapping data: to be 
compared to historical data to 
infer the effects of the loss of 
the lower Churchill River 
valley 

Trapping data will be accessed for comparison 
with pre-Project trapping data 

Verify environmental 
effect prediction and 
determine effectiveness 
of mitigation measure 

Examine change in 
Porcupine abundance 
and distribution in areas 
adjacent to Project 
footprint 

Change in habitat quantity 
and quality is measured by the 
amount of primary, secondary 
and tertiary habitat altered or 
lost 

Change in distribution and 
abundance is measured by the 
amount of browsing evidence, 
droppings and track evidence 
along structured ground 
transects 

Mortality as a result of vehicle 
collisions 

Transect surveys for winter tracks will be 
conducted to confirm presence/ absence 

Trapping data will be accessed and assessed 
for comparison with pre-Project trapping data 

Nalcor Energy will keep a log/database of 
road kills (all species) during the construction 
phase of the Project 

Verify environmental 
effect prediction and 
determine effectiveness 
of mitigation measure 

Examine use of ashkui 
(areas of open water) in 
reservoirs for dominant 
waterfowl species (e.g., 
Surf Scoter) 

Changes in spring habitat 
quality and use of these and 
other locations 

Aerial surveys of river and surrounding 
locations 

Temporal use of traditional ashkui locations 
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Table 7-3 Proposed Follow-up and Monitoring Programs (cont.) 

Justification Objectives 
Measureable Parameters for 

Assessment 
Monitoring Program 

Terrestrial Environment (cont.) 

Ruffed Grouse is the 
most sensitive of the 
upland game birds to 
any habitat changes 

Verify significance of 
predicted environmental 
effects associated with 
construction 

Alteration and loss of habitat  

Density of Ruffed Grouse 
evidence - measured by the 
amount of browsing evidence, 
droppings and track evidence 
along structured ground 
transects 

Mortalities as a result of 
vehicle collisions 

Surveys of forest avifauna will be carried out 
at key intervals during construction, and 
operation and maintenance 

Nalcor Energy will keep a log/database of 
road kills (all species) during the construction 
phase of the Project 

Osprey, subject to long 
term monitoring in 
region 

Examine effectiveness of 
relocation and monitor 
response to landscape 
changes 

Number and location of active 
nests 

A survey for active Osprey nests (and other 
raptors) will be completed within 800 m of 
the proposed construction zone (mitigation 
for active raptor nests will be determined in 
consultation with the NLDEC Wildlife Division) 

A representative of the 
wetland songbirds likely 
to be most affected by 
the Project due to their 
limited habitat (riparian 
marsh and meadow) 
and inability to adapt to 
wetland habitat (e.g., 
bogs/fens) 

Verify significance of 
predicted environmental 
effects. 

To determine success of 
compensation measures 
(i.e., creation of wetland 
habitat) consistent with 
the Precautionary 
Principle 

Alteration or loss of habitat: 
measured by the amount of 
primary, secondary and 
tertiary habitat within the 
impoundment area, and area 
outside the impoundment 
zone that will be altered or 
lost 

Density of breeding wetland 
sparrows is measured by the 
number of territorial males 
per hectare 

Mortality as a result of vehicle 
collisions 

Surveys of forest avifauna will be carried out 
at key intervals during construction and 
operation and maintenance 

Nalcor Energy will keep a log/database of 
road kills (all species) during the construction 
phase of the Project 

Other Species of 
Concern 

Examine use of ashkui in 
reservoirs 

Change in spring habitat 
quality and use of these and 
other location 

Aerial surveys of river and surrounding 
locations 

Temporal use of traditional ashkui locations 

Most KIs were selected because they represent key aspects of the environment or the worst-case scenario. For 

example, Wetland Sparrows are the songbirds least able to adapt to changes in forested habitat. So in most 

cases, the need for monitoring is related to one of the above factors in combination with the species’ ability to 

indicate overall ecosystem health. Predicted environmental effects could also result in socio-economic effects. In 

some cases, such as environmental effects to Beaver or Marten, the environmental effects are not biologically 

significant, but could affect trappers or local communities due to the scarcity or relocation of the harvested 

resource. In these cases, monitoring may be warranted to establish the extent of the environmental effect. 

Most of the monitoring programs proposed reflect where mitigation will be directed to prevent significant 

environmental effects. Mitigation effectiveness will be assessed and adjusted/adapted if required. No likely 

significant adverse environmental effects are predicted. The Fisheries Act 35(2) requires monitoring as a 

condition of the authorization, therefore several aspects of the Aquatic Environment will also be included. The 

accepted Compensation Plan will comprise a detailed monitoring program with criteria and timelines. The 

details of the plan as well as the monitoring program will be finalized and presented for public consultation prior 

to any authorized activities being conducted. The justification/rationale used to determine the follow-up and 

monitoring requirements for each KI is provided in Table 7-3. A detailed monitoring and follow-up proposal will 
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be submitted to appropriate government authorities prior to the initiation of the Project, when relevant details 

become available (e.g., conditions of release).  

The detailed proposal will include: 

• objectives of the program, including an assessment of the effectiveness of environmental effects 

management measures; 

• sampling design, methods, selection of subject issues/receptors and rationale; 

• frequency, duration and geographic extent of monitoring; 

• application of adaptive management principles including adjustments to operating procedures and 

refinement of environmental effects management measures if required; 

• reporting and response mechanisms; 

• approach and method for monitoring cumulative environmental effects with respect to the Project’s 

contribution to cumulative effects;  

• a communications plan, including roles and responsibilities of Nalcor Energy, government, communities, 

Aboriginal groups land and resource users; 

• a procedure to assess the effectiveness of the monitoring and follow-up program; 

• integration of monitoring results with other aspects for the Project, including the refinement or 

environmental effects management measures, as required; 

• experience gained from other monitoring programs; 

• roles and responsibilities of Nalcor Energy, government agencies, communities, holders of Aboriginal and 

community knowledge and renewable resource users; and 

• procedures to assess the effectiveness of monitoring and follow-up programs and effects management 

measures. 

Reporting requirements will vary by program. In cases where the program consists of dedicated surveys or field 

programs, the results will be documented and analyzed for Nalcor Energy as well as the required agencies and 

stakeholders. Where monitoring consists of maintaining a log or database (e.g., road kills or employee 

observations), this information will be collated (i.e., semi-annually or annually) and evaluated. 

7.4 Sustainability 

7.4.1 Precautionary Approach 

A precautionary approach has been applied throughout the environmental assessment of the Project, consistent 

with Nalcor Energy’s planning process and in accordance with the EIS Guidelines (Volume IB, Appendix IB-E): 

• conservative assumptions have been made for predicting the environmental effects of the Project and the 

approaches to prevent and reduce these environmental effects; 

• where the degree of interaction between the Project and the VEC or KI was not fully known, a complete 

environmental effects analysis was conducted. Effects management measures have been proposed for 

adverse environmental effects, including those that are not significant; 

• the lack of scientific certainty regarding the probability of environmental effects occurring was not used as a 

reason for postponing effects management measures; 
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• appropriate and cost-effective actions to prevent serious or irreversible damage as a consequence of the 

Project have been proposed; and 

• follow-up and monitoring have been proposed, where appropriate. 

The Precautionary Principle recognizes that the absence of full scientific certainty should not be used as a reason 

to postpone decisions when faced with the threat of serious or irreversible harm. This principle has been applied 

throughout this environmental assessment. Therefore a conservative approach (e.g., assumed less, not more 

primary habitat existed for those species where EOSD information could not detect specific habitat quality 

attributes) was incorporated within the environmental assessment methodology and applied to the analysis of 

various KI species within the Terrestrial Environment. Many assumptions such as those related to the loss of 

habitat or amount of disturbance were deliberately presented from a conservative perspective, when potential 

environmental effects were being assessed. 

7.4.2 The Capacity of Renewable Resources that are Likely to be Significantly Affected 

7.4.2.1 The Lower Churchill River 

In compliance with the EIS Guidelines, the effects of the Project on renewable resources are discussed in this 

section. The Project is not predicted to cause any adverse significant environmental effects because of one or 

more factors related to the resilience of the species assessed. For each KI within the Aquatic and Terrestrial 

Environment VECs, a relatively small proportion of primary habitat for a particular KI will change, and/or the size 

and specific home range needs of individuals can be accommodated in the areas that remain, during the 

implementation of the Project. Therefore, the sustainability of populations will not be compromised. 

In understanding the implications of the Project on the capacity of renewable resources and whether they will 

meet the needs of present and future generations, it may be useful to examine the concept of Ushak used by 

the Innu of Labrador. While the ITKC Report indicates that the intention of this term is to denote abundance 

rather than habitat, there is an aspect similar to the primary habitat identified in this assessment. Also important 

from the Innu perspective is accessibility, juxtaposition with terrain features and time of year, among other 

factors, that would influence areas where fish and wildlife would be abundant.  

The Innu use a number of other terms to refer to species abundance, all based on the initial ushak-, and 
several of these terms were used to identify locations along Mishta-shipu where various species were 
plentiful. It is important to note that these terms only refer to abundance; they imply nothing about the 
habitat or ecological relationships at each place. 

 (pp. 44-45) 

ITKC members were asked to describe the characteristics of each ushak- (place of species abundance) 
with the view to identifying particular habitat features associated with each place.  The descriptions 
that resulted are of a general nature and provide no definitive guide to habitat types that could be 
linked to a given lexeme. At best, we can say that the terms operate as conceptual filters that restrict 
the places where hunting, trapping, fishing and gathering efforts should be focused. For example, if one 
knows that ushakashku (‘where there is always black bear’) is generally a burned area with lots of 
berries, one will not bother to hunt bear in dense black spruce forests or other places that have few 
berry plants. 

 (p. 45) 
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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” (P6.26.1.07). 

 (p. 45) 

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) 

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) 

The new reservoirs will eventually have well developed riparian vegetation with a narrow band of water-tolerant 

species and a narrow beach area. The approach to the river will be cleared in most areas, allowing easy access 

for wildlife such as Moose and other terrestrial mammals. Stable ice cover in winter will also facilitate travel 

along or across the water bodies. Spring floods will be modest, and most ice will melt in place. The process of 

beach development will be almost imperceptible in the Gull Island Reservoir. In the Muskrat Falls Reservoir, 

shoreline erosion will continue, although less so on the south side where wave action will result in continued 

slumps. Overall, the rate of slides and slumps will be reduced from the rates currently occurring, especially after 

beaches develop (expected within 10 to 15 years of the impoundment). 

During ice-covered conditions, areas of open water on the lower Churchill River will continue at the interface 

between the main river and tributaries. Because of the topography, these interfaces will move up the tributary 

and occur at locations of water velocity comparable to or greater than the existing situation. Other ashkui that 

form in rapids on the main stem will likely be frozen during winter and the operation and maintenance phase. 

Several factors will influence the formation and size of ashkui, but it is anticipated that there will be less open 

water and that break-up could be delayed by one to two weeks. 

7.4.2.2 Biological Diversity 

The number and variety of species found within a specified geographic region is used as a measure of biological 

diversity, within the context of this Project and the lower Churchill River watershed. For most of the KIs within 
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the Terrestrial Environment, the area that was assessed for environmental effects on the individuals of each KI 

species was the watershed. Caribou was an exception and was evaluated in terms of the RWM Herd range as 

this approximated the management unit of the population recognized by provincial and federal authorities. 

Although the range is much larger in area, the Project environmental effects to the GR Caribou Herd considered 

the same Assessment Area.  

Perhaps the issues of greatest importance for Innu and other persons who are concerned about the natural 

resources of the lower Churchill River watershed are whether these species will persist and whether such areas 

of abundance will continue. In terms of fish, there will be a tremendous overall increase in fish habitat (over 

11,000 ha) that will result in subsequent increases in fish stocks. For wildlife, the operation of the reservoirs will 

be such that shoreline vegetation will develop and provide habitat similar to the previous situation. Areas of 

primary habitat will be available or will be developed (in the case of Ruffed Grouse, Osprey, Wetland Sparrows 

and other species with similar habitat preferences) to offset losses caused by the creation of the reservoirs. 

Thus, areas of abundance and concentration will occur in different locations, but remain in the watershed. Given 

that the lower Churchill River valley will continue to extend several hundred kilometres inland, and provide 

elevational relief attractive for many biological species, this area will continue to offer a regionally high 

biological diversity and similar species richness as currently exists. 

As outlined in Table 7-2, the environmental effects of the Project on all KIs were predicted to be not significant 

during either of the phases. This infers that the sustainability of each population will not be compromised as a 

result of the Project. Although adverse environmental effects are noted, they will be managed and monitored 

accordingly; the species present in the Assessment Area will continue to persist. Therefore, biological diversity is 

not affected by the Project. 
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9.0 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; in 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. 

reconnaissance 

survey 

An initial examination or survey of a region or study area on which additional studies are 

based. 
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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. 

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. 
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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. 

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. 

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. 
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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. 

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. 
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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 

NHC ........................................................................................................................................... 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 



APPENDIX IIB-A 
BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES 

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, APPENDIX IIB-A BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES PAGE 1 

 

Table IIB-A-1 Summary of Environmental Effects of the Project on George River Caribou Herd 

Project Phase - Construction 

Environmental Effects Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Site Preparation and Construction of 
Site Buildings.  

Environmental Monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage formation 
of natural conditions. Follow EPP and Best Practices, stay 
within Footprint. Implement a no harvesting policy and 
no other harassment by Project personnel; Work 
schedules will minimize travel in designated areas during 
calving and post-calving period, where possible 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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 Excavation for and Installation 
of Generation Components 

Environmental Monitors will oversee activities. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions. Follow EPP and Best Practices, stay within 
Footprint. Implement a no harvesting policy and no other 
harassment by Project personnel. Work schedules will minimize 
travel in designated areas during calving and post-calving 
period, where possible 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-1 Summary of Environmental Effects of the Project on George River Caribou Herd (cont.) 

Project Phase – Construction (cont.) 

Environmental Effects Contributing Project Activity 
or Physical Works 

Proposed Effects Management 

 

Change in Habitat  Transmission Line construction Maintain right-of-way adjacent to existing right-of-way 
wherever possible. Implement a no harvesting policy and no 
other harassment by Project personnel; Work schedules will 
minimize travel in designated areas during calving and post-
calving period, where possible. 

Nature Adverse  

Magnitude Moderate: measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent  / Occurs once 

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 Habitat  Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near as 
possible to construction areas. Work schedules will minimize 
travel in designated areas during calving and post-calving 
period, where possible 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

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 IIB-A-1 Summary of Environmental Effects of the Project on George River Caribou Herd (cont.) 

Project Phase – Construction (cont.) 

Environmental Effects Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Reservoir Preparation Best Practices for clearing. Reservoir preparation will 
remove trees where safe and practical to do so such that 
surface and littoral zone will provide unimpeded access 
for wildlife.  

Nature Adverse  

Magnitude Moderate: measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

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 Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-1 Summary of Environmental Effects of the Project on George River Caribou Herd (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Transportation and Road 
Maintenance 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur within the reservoirs where possible. 

Nature Adverse  

Magnitude Moderate: measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short-term: Less than one generation / Continuous  

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effects Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits, 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
area to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-1 Summary of Environmental Effects of the Project on George River Caribou Herd (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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  Inspection, Maintenance, Repairs 
along Transmission Line 

Implement a no harvesting policy and no other 
harassment by Project personnel. If used, herbicides will 
be applied from the ground, by hand 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent  / Continuous  

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-1 Summary of Environmental Effects of the Project on George River Caribou Herd (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effects Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Transportation / Presence and 
Maintenance of Access Roads 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur with the reservoirs where possible.  

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human  

development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 

Environmental Effects Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits, 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
area to be restricted to Project personnel  

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-2 Assessment of Cumulative Environmental Effects for George River Caribou Herd in the 

Terrestrial Environment Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  Additional  Transmission  Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-2 Assessment of Cumulative Environmental Effects for George River Caribou Herd in the 

Terrestrial Environment Assessment Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low:  No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-2 Assessment of Cumulative Environmental Effects for George River Caribou Herd in the 

Terrestrial Environment Assessment Area (cont.) 

Project Phase – Operation and Maintenance 

 Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Military training regulated and monitored, no measurable 
contribution of contaminants 

Nature Adverse and Positive 

Magnitude Low:  No measurable change in habitat availability or population size relative to baseline 

conditions 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-2 Assessment of Cumulative Environmental Effects for George River Caribou Herd in the 

Terrestrial Environment Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Hunting regulations 

Nature Adverse  

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Hunting regulations 

Nature Adverse  

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality TLH upgrades Hunting regulations 

Nature Adverse  

Magnitude Moderate:  Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-3 Summary of Environmental Effects of the Project on Red Wine Mountains Caribou Herd 

Project Phase - Construction 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Site Preparation and Construction 
of Site Buildings 

Environmental monitors will oversee activities. Work 
areas and access roads no longer required will be 
rehabilitated in accordance with Plans and EPP to 
encourage formation of natural conditions. Follow EPP 
and Best Practices, stay within Footprint. Implement a no 
harvesting policy and no other harassment by Project 
personnel. Work schedules will minimize travel in 
designated areas during calving and post-calving period, 
where possible 

Nature Adverse  

Magnitude Moderate: Measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Excavation for and Installation of 
Generation Components 

Environmental monitors will oversee activities. Work 
areas and access roads no longer required will be 
rehabilitated in accordance with Plans and EPP to 
encourage formation of natural conditions. Follow EPP 
and Best Practices, stay within Footprint. Implement a no 
harvesting policy and no other harassment by Project 
personnel. Work schedules will minimize travel in 
designated areas during calving and post-calving period, 
where possible 

Nature Adverse  

Magnitude Moderate: measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-3 Summary of Environmental Effects of the Project on Red Wine Mountains Caribou Herd 

(cont.) 

Project Phase – Construction (cont.) 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Transmission Line construction Maintain right-of-way adjacent to existing right-of-way 
where possible. Implement a no harvesting policy and no 
other harassment by Project personnel. Work schedules 
will minimize travel in designated areas during calving 
and post-calving period, where possible 

Nature Adverse  

Magnitude High: Measurable change in habitat availability or population size relative to baseline conditions 
that does cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent  / Occurs once 

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 Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas. Work schedules will 
minimize travel in designated areas during calving and 
post-calving period, where possible 

Nature Adverse  

Magnitude Moderate: measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 IIB-A-3 Summary of Environmental Effects of the Project on Red Wine Mountains Caribou Herd 

(cont.) 

Project Phase – Construction (cont.) 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Reservoir Preparation Best Practices for clearing. Reservoir preparation will 
remove trees where safe and practical to do so such that 
surface and littoral zone will provide unimpeded access 
for wildlife 

Nature Adverse  

Magnitude High: Measurable change in habitat availability or population size relative to baseline conditions 
that does cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of Knowledge 

High 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Moderate: measurable change in habitat availability or population size relative to baseline 
conditions that does not cause management concern 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs once 

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 IIB-A-3 Summary of Environmental Effects of the Project on Red Wine Mountains Caribou Herd 

(cont.) 

Project Phase – Construction (cont.) 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Transportation and Road 
Maintenance 

Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude High: Measurable change in habitat availability or population size relative to baseline conditions 
that does cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short-term: Less than one generation / Continuous  

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Mortality Transportation and Road 
Maintenance 

Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude High: Measurable change in habitat availability or population size relative to baseline conditions 
that does cause management concern 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-3 Summary of Environmental Effects of the Project on Red Wine Mountains Caribou Herd 

(cont.) 

Project Phase – Operation and Maintenance 

Environmental Effects Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to project personnel  

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Long-term: Occurring over several generations / Occurs sporadically at irregular intervals  

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-4 Assessment of Cumulative Environmental Effects for Red Wine Caribou Herd in the 

Terrestrial Environment Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-4 Assessment of Cumulative Environmental Effects for Red Wine Caribou Herd in the 

Terrestrial Environment Assessment Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in 19A Management 
Plan. Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-4 Assessment of Cumulative Environmental Effects for Red Wine Caribou Herd in the 

Terrestrial Environment Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Military training regulated and monitored, no measurable 
contribution of contaminants 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-4 Assessment of Cumulative Environmental Effects for Red Wine Caribou Herd in the 

Terrestrial Environment Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Mortality TLH upgrades Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-5 Summary of Environmental Effects of the Project on Moose 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other distributed areas will be 
used where possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

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 Habitat  Site Preparation and Construction 
of Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

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 IIB-A-5 Summary of Environmental Effects of the Project on Moose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat Transmission Line construction Maintain right-of-way adjacent to existing right-of-way 

wherever possible 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-5 Summary of Environmental Effects of the Project on Moose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near as 
possible to construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 Habitat  Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas  

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-5 Summary of Environmental Effects of the Project on Moose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Impounding Follow EPP and Best Practices  

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Permanent / Occurs once 

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 Habitat  Transportation and Road 
Maintenance 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur with the reservoirs where possible. 

Nature Adverse  

Magnitude Low: < 5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously distributed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIB-A-5 Summary of Environmental Effects of the Project on Moose (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions  

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Developed: 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  Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-5 Summary of Environmental Effects of the Project on Moose (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Transportation / Presence and 
Maintenance of Access Roads 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur with the reservoirs where possible. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Fluctuations will be similar or less than existing conditions 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 IIB-A-5 Summary of Environmental Effects of the Project on Moose (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: < 5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously distributed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 

High 
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Table IIB-A-6 Assessment of Cumulative Environmental Effects for Moose in the Terrestrial Environment 

Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-6 Assessment of Cumulative Environmental Effects for Moose in the Terrestrial Environment 

Assessment Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-6 Assessment of Cumulative Environmental Effects for Moose in the Terrestrial Environment 

Assessment Area (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-6 Assessment of Cumulative Environmental Effects for Moose in the Terrestrial Environment 

Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality TLH upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other disturbed areas will 
be used where possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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  Site Preparation and Construction of 
Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be 
rehabilitated in accordance with Plans and EPP to 
encourage formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint, 
environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be 
rehabilitated in accordance with Plans and EPP to 
encourage formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat  Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
whenever possible 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 
 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Site Waste Management Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will 
also have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short Term: Less than one generation / Continuous 

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 Habitat  Camp Operations Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will 
also have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near as 
possible to Construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 Habitat  Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas  

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Permanent / Occurs once 

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 Habitat  Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Transportation and Road 
Maintenance 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur with the reservoirs where possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Site Waste Management Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will 
also have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs on a regular basis and at regular intervals  

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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Health Camp Operations Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will 
also have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

 

Mortality Camp Operations 

 

Bears will first be relocated if they are attracted to camps 
and they become a hazard to employees. Bears will only 
be killed as a last resort 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Medium term: Approximately one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Reservoir Preparation Follow best practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing  and/or clearing sensitive wildlife areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs once 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits, 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be redirected to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Developed: 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  Site Waste Management Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will 
also have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Inspection, Maintenance, Repairs 
along Transmission Lines 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Short term: Less than one generation  / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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  Transportation, Presence and 
Maintenance of Access Roads 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur with the reservoirs where possible. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation  / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Health Waste Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Site Water Management Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will 
also have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-7 Summary of Environmental Effects of the Project on Black Bear (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Site Waste Management Liquid waste treatment in accordance with provincial 
regulations. Solid waste stored in bear-proof containers, 
recycling program implemented. Temporary camps will also 
have approved waste management systems 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

 

Mortality Transportation, Presence and 
Maintenance of Access Roads 

Employees will follow with posted speed limits and will not 
be permitted to harass animals. Project personnel maintain 
posted speed limits. Implement a no harvesting policy and 
no other harassment by Project personnel. Access roads 
and work areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-8 Assessment of Cumulative Environmental Effects for Black Bear in the Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality 

 

Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term:  Occurring over several generations / Continuous 

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 IIB-A-8 Assessment of Cumulative Environmental Effects for Black Bear in the Assessment Area 

(cont) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term:  Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of 
Knowledge 
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Table IIB-A-8 Assessment of Cumulative Environmental Effects for Black Bear in the Assessment Area 

(cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-8 Assessment of Cumulative Environmental Effects for Black Bear in the Assessment Area 

(cont.) 

Project Phase – Operation and Maintenance (cont.) 

 Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse and Positive 

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-9 Summary of Environmental Effects of the Project on Beaver 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other distributed areas will 
be used where possible 

Nature Adverse and Positive 

Magnitude Low: < 5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

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 Habitat Site Preparation and Construction of 
Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage formation 
of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

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 IIB-A-9 Summary of Environmental Effects of the Project on Beaver (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage formation 
of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat Transmission Line construction Maintain right-of-way adjacent to existing, right-of-way 
whenever possible 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-9 Summary of Environmental Effects of the Project on Beaver (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 Habitat Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife, reservoir preparation will avoid 
disturbing and/or clearing sensitive  wildlife areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-9 Summary of Environmental Effects of the Project on Beaver (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Impounding Follow EPP and Best Practices   

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 

 

Mortality Impounding Relocate active Beaver colonies within reservoirs prior to 
impounding  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs once 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular intervals 

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 IIB-A-9 Summary of Environmental Effects of the Project on Beaver (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site Specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Fluctuations will be kept similar or less than existing 
conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-9 Summary of Environmental Effects of the Project on Beaver (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Mortality Transportation, Presence and 
Maintenance of Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-10 Assessment of Cumulative Environmental Effects Assessment for Beaver 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 IIB-A-10 Assessment of Cumulative Environmental Effects Assessment for Beaver (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality 

 

Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality 

 

TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 IIB-A-10 Assessment of Cumulative Environmental Effects Assessment for Beaver (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 IIB-A-10 Assessment of Cumulative Environmental Effects Assessment for Beaver (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 IIB-A-11 Summary of Environmental Effects of the Project on Marten 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other disturbed areas will be 
used where possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long term: Occurring over several generations / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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  Site Preparation and Construction of 
Site Buildings 

Follow EPP and Best Practices, stay within footprint, 
environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 
 

Duration / Frequency Long term: Occurring over several generations / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-11 Summary of Environmental Effects of the Project on Marten (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long term: Occurring over several generations / Occurs once 

Reversibility Irreversible 

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 Habitat  Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
wherever possible. 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 
 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-11 Summary of Environmental Effects of the Project on Marten (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis at regular intervals 

Reversibility Irreversible 

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 Habitat  Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 
 

Duration / Frequency Long term: Occurring over several generations / Occurs once 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of Knowledge 

High 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, APPENDIX IIB-A BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES PAGE 59 

 

Table IIB-A-11 Summary of Environmental Effects of the Project on Marten (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the  Assessment Area 
 

Duration / Frequency Permanent / Occurs once 

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 

 

Mortality Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Permanent / Occurs once 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

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 IIB-A-11 Summary of Environmental Effects of the Project on Marten (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat  Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Developed: 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  Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent/ Continuous 

Reversibility Irreversible 

Ecological Context Developed: 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 IIB-A-11 Summary of Environmental Effects of the Project on Marten (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-12 Assessment of Cumulative Environmental Effects Assessment for Marten in the 

Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades  Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-12 Assessment of Cumulative Environmental Effects Assessment for Marten in the 

Assessment Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Effects on Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

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 Projects Proposed Effects Management 

 

Mortality 

 

Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 Projects Proposed Effects Management 

 

Mortality 

 

Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

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 IIB-A-12 Assessment of Cumulative Environmental Effects Assessment for Marten in the 

Assessment Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of 
Knowledge 

High 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-12 Assessment of Cumulative Environmental Effects Assessment for Marten in the 

Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Plan Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other disturbed areas will be 
used where possible 

Nature Adverse and Positive  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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  Site Preparation and Construction 
of Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context 

 

Developed: 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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat  Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
wherever possible 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 Habitat  Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs once 

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 Habitat  Transportation and Road 
Maintenance 

Access roads and work areas to be  restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur within the reservoirs where possible 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs once 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar to or less than existing 
conditions  

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-13 Summary of Environmental Effects of the Project on Porcupine (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Transportation / Presence and 
Maintenance of Access Roads 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads 
will occur with the reservoirs where possible. Work 
areas and access roads no longer required will be 
rehabilitated in accordance with Plans and EPP to 
encourage formation of natural conditions 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations /Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and 
work areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-14 Assessment of Cumulative Environmental Effects Assessment for Porcupine 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-14 Assessment of Cumulative Environmental Effects Assessment for Porcupine (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Effects on Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality 

 

Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality 

 

Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-14 Assessment of Cumulative Environmental Effects Assessment for Porcupine (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality 

 

TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 s Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-14 Assessment of Cumulative Environmental Effects Assessment for Porcupine (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Effects on Health NATO Special Forces Training Federal regulations 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-14 Assessment of Cumulative Environmental Effects Assessment for Porcupine (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-15 Summary of Environmental Effects of the Project on Canada Goose 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Site Preparation and Construction 
of Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: 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  Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-15 Summary of Environmental Effects of the Project on Canada Goose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Transmission Line construction Maintain right-of-way adjacent to existing right-of-way 
wherever possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 IIB-A-15 Summary of Environmental Effects of the Project on Canada Goose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Reservoir Preparation Follow Best Practices for clearing. Management Plan will 
reduce risk of disturbance to avifauna nests. Reservoir 
preparation will avoid disturbing and/or clearing 
sensitive wildlife areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 Habitat  Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-15 Summary of Environmental Effects of the Project on Canada Goose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Transportation and Road 

Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude 

 

Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility 

 

Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

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 Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-15 Summary of Environmental Effects of the Project on Canada Goose (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Inspection, Maintenance, Repairs 
along Transmission Lines 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations /Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-15 Summary of Environmental Effects of the Project on Canada Goose (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Mortality Inspection, Maintenance, Repairs 
along Transmission Lines 

If used, herbicides will be applied from the ground, by 
hand. Management Plan will reduce risk of disturbance 
to avifauna nests.  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development ot human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-16 Assessment of Cumulative Environmental Effects Assessment for Canada Goose 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Developed: 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 IIB-A-16 Assessment of Cumulative Environmental Effects Assessment for Canada Goose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-16 Assessment of Cumulative Environmental Effects Assessment for Canada Goose (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial and Federal regulations  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-16 Assessment of Cumulative Environmental Effects Assessment for Canada Goose (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-16 Assessment of Cumulative Environmental Effects Assessment for Canada Goose (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-17 Summary of Environmental Effects of the Project on Surf Scoter 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Site Preparation and Construction of 
Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Developed: 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  Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-17 Summary of Environmental Effects of the Project on Surf Scoter (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Transmission Line construction Maintain right-of-way adjacent to existing right-of-way 
wherever possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 Habitat  Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 IIB-A-17 Summary of Environmental Effects of the Project on Surf Scoter (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat  Reservoir Preparation Follow Best Practices for clearing. Management Plan will 
reduce risk of disturbance to avifauna nests. Reservoir 
preparation will remove trees where safe and practical to 
do so such that surface and littoral zone will provide 
unimpeded access for wildlife 

Nature Adverse  

Magnitude Moderate: 5 to 25percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 Habitat  Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-17 Summary of Environmental Effects of the Project on Surf Scoter (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Transportation and Road 
Maintenance 

Project personnel will maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and a t regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Developed: 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 IIB-A-17 Summary of Environmental Effects of the Project on Surf Scoter (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Inspection, Maintenance, Repairs 
along Transmission Lines 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations /Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-17 Summary of Environmental Effects of the Project on Surf Scoter (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

 

Mortality Transportation / Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects contained to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development ot human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-18 Assessment of Cumulative Environmental Effects for Surf Scoter in the Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-18 Assessment of Cumulative Environmental Effects for Surf Scoter in the Assessment Area 

(cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations  

Nature Adverse  

Magnitude Low: < 5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: < 5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-18 Assessment of Cumulative Environmental Effects for Surf Scoter in the Assessment Area 

(cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat  Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat  Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-18 Assessment of Cumulative Environmental Effects for Surf Scoter in the Assessment Area 

(cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Environmental Effect Contributing Projects 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Environmental Effect Contributing Projects 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Environmental Effect Contributing Projects 

Mortality Cultural and Recreational Land Use Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Upgrading and Constructing Site 
Access Roads 

Existing road, quarries and other disturbed areas will be 
used where possible 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional : Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: 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 Site Preparation and Construction of 
Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: 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 IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas 
and access roads no longer required will be rehabilitated 
in accordance with Plans and EPP to encourage 
formation of natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
whenever possible  

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to Construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis at regular intervals 

Reversibility Irreversible 

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 Habitat Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will avoid disturbing and/or clearing sensitive wildlife 
areas. Encourage formation of hardwood forest 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Short term: Less than one generation / Occurs once 

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 IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat Transportation and Road 
Maintenance 

Access to roads and work areas to be restricted to 
Project personnel. Construction and reservoir clearing 
roads will occur with the reservoirs where possible 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long  term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously distributed by human development or human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will avoid disturbing and/or clearing sensitive wildlife 
areas. Encourage formation of hardwood forest 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

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 IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously distributed 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 Inspection, Maintenance, Repairs 
along Transmission Lines 

If used, herbicides will be applied from the ground, by 
hand 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-19 Summary of Environmental Effects of the Project on Ruffed Grouse (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Transportation/Presence and 
Maintenance of Access Roads 

Access roads and work areas to be restricted to Project 
personnel. Construction and reservoir clearing roads will 
occur with the reservoirs where possible. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation 
of natural conditions 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Mortality Transportation / Presence and 
Maintenance of Access Roads  

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-20 Assessment of Cumulative Environmental Effects for Ruffed Grouse 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 
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Table IIB-A-20 Assessment of Cumulative Environmental Effects for Ruffed Grouse (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 
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Table IIB-A-20 Assessment of Cumulative Environmental Effects for Ruffed Grouse (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Change in Habitat TLH Upgrades Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial regulations. Project EA 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 
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Table IIB-A-20 Assessment of Cumulative Environmental Effects for Ruffed Grouse (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Mortality Cultural and Recreational Land Use Provincial regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effect s occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of  

Knowledge 

High 
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Table IIB-A-21 Summary of Environmental Effects of the Project on Osprey 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Site Preparation and Construction of 
Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Replace 
physically disturbed Osprey nests with artificial 
platforms. Restrict activities within 200 m of active nests 

Nature Adverse 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Replace 
physically disturbed Osprey nests with artificial 
platforms. Restrict activities within 200 m of active nests 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-21 Summary of Environmental Effects of the Project on Osprey (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Transmission Line Construction Replace physically disturbed Osprey nests with artificial 
platforms. Restrict activities within 200 m of active nests 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Quarrying and Borrowing Follow EPP and Best Practices. Replace physically 
disturbed Osprey nests with artificial platforms. Restrict 
activities within 200 m of active nests 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-21 Summary of Environmental Effects of the Project on Osprey (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Reservoir Preparation Follow Best Practices for clearing. Management Plan will 
reduce risk of disturbance to avifauna nests. Replace 
physically disturbed Osprey nests with artificial 
platforms. Restrict activities within 200 m of active nests 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Impounding Follow EPP and Best Practices. Replace physically 
disturbed Osprey nests with artificial platforms. Restrict 
activities within 200 m of active nests 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-21 Summary of Environmental Effects of the Project on Osprey (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level of Degree of 
Certainty of Knowledge 

High 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand. Management Plan will reduce the risk of 
disturbance to avifauna nests. Current timing of 
impoundment avoids nesting season 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long term: Occurring over several generations / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level of Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-21 Summary of Environmental Effects of the Project on Osprey (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Health Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human  

development is still present 

Level of Degree of 
Certainty of Knowledge 

High 
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Table IIB-A-22 Assessment of Cumulative Environmental Effects for Osprey 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context  Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-22 Assessment of Cumulative Environmental Effects for Osprey (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-22 Assessment of Cumulative Environmental Effects for Osprey (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 118 VOLUME IIB, APPENDIX IIB-A BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES 

 

Table IIB-A-22 Assessment of Cumulative Environmental Effects for Osprey (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 Projects Proposed Effects Management 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

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 Projects Proposed Effects Management 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

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 IIB-A-23 Summary of Environmental Effects of the Project on Wetland Sparrows 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other disturbed areas will be 
used where possible. 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint  

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: 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 Site Preparation and Construction 
of Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Encourage 
formation of riparian marsh wetland. 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: 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 Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Encourage 
formation of riparian marsh wetland. 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-23 Summary of Environmental Effects of the Project on Wetland Sparrows (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
whenever possible 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to possible construction areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 Habitat Reservoir Preparation Follow Best Practices for clearing. Management Plan will 
reduce risk of disturbance to avifauna nests. Encourage 
formation of riparian marsh wetland 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-23 Summary of Environmental Effects of the Project on Wetland Sparrows (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 

 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-23 Summary of Environmental Effects of the Project on Wetland Sparrows (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand. Management Plan will reduce risk of disturbance 
to avifauna nests. Current timing of impoundment avoids 
nesting season 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short-term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-23 Summary of Environmental Effects of the Project on Wetland Sparrows (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Change in Health Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing 
conditions 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Mortality Transportation/Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis and at regular 
intervals 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 
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Table IIB-A-24 Assessment of Cumulative Environmental Effects for Wetland Sparrows 

Project Phase – Construction 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan Provincial and Federal regulations 

Nature Adverse  

Magnitude High:  >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude High:  >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude High:  >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, APPENDIX IIB-A BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES PAGE 125 

 

Table IIB-A-24 Assessment of Cumulative Environmental Effects for Wetland Sparrows (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality TLH upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Habitat TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-24 Assessment of Cumulative Environmental Effects for Wetland Sparrows (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Projects Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Projects Proposed Effects Management 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-25 Summary of Environmental Effects of the Project on Harlequin Duck 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Site Preparation and Construction 
of Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: 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 Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
whenever possible 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-25 Summary of Environmental Effects of the Project on Harlequin Duck (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to Construction areas 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Site-specific: Environmental effects confined to the Project Footprint
 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis at regular intervals 

Reversibility Irreversible 

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 Habitat Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond
 

Duration / Frequency Short term: Less than one generation / Occurs once 

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 Habitat Impounding Follow EPP and Best Practices 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 
 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 IIB-A-25 Summary of Environmental Effects of the Project on Harlequin Duck (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions  

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Permanent  / Occurs on a regular basis and at regular intervals 

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 Habitat Inspection, Maintenance, Repairs 
Along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand. Management Plan will reduce risk of disturbance to 
avifauna nests 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short-term: Less than one generation  / Occurs sporadically at irregular intervals 

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 Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Long term: Occurring over several generations / Continuous  

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-26 Assessment of Cumulative Environmental Effects for Harlequin Duck in the Assessment 

Area 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-26 Assessment of Cumulative Environmental Effects for Harlequin Duck in the Assessment 

Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-26 Assessment of Cumulative Environmental Effects for Harlequin Duck in the Assessment 

Area (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial regulations, Federal 
regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-26 Assessment of Cumulative Environmental Effects for Harlequin Duck in the Assessment 

Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Cultural and Recreational Land 
Use 

Proposed Effects Management 

 

Mortality Enhanced access from forest 
clearing, road construction, and 
snowmobiling will result in 
increased hunting 

Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-27 Summary of Environmental Effects of the Project on Other Species of Concern 

Project Phase - Construction 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Upgrading and Constructing Site 
Access Roads 

Existing roads, quarries and other disturbed areas will be 
used where possible 

Nature Adverse 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context Developed: 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 Site Preparation and Construction 
of Site Buildings 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Reversible 

Ecological Context 

 

Developed: 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 IIB-A-27 Summary of Environmental Effects of the Project on Other Species of Concern (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Excavation for and Installation of 
Generation Components 

Follow EPP and Best Practices, stay within footprint. 
Environmental monitors will oversee EPP. Work areas and 
access roads no longer required will be rehabilitated in 
accordance with Plans and EPP to encourage formation of 
natural conditions 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Permanent / Occurs once 

Reversibility Irreversible 

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 Habitat Transmission Line Construction Maintain right-of-way adjacent to existing right-of-way 
whenever possible 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-27 Summary of Environmental Effects of the Project on Other Species of Concern (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Quarrying and Borrowing Follow EPP and Best Practices. Identify locations as near 
as possible to construction areas 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Site specific: Environmental effects confined to the Project Footprint 

Duration / Frequency Short Term: Less than one generation / Occurs on a regular basis and at regular intervals 

Reversibility Irreversible 

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 Habitat Reservoir Preparation Follow Best Practices for clearing. Reservoir preparation 
will remove trees where safe and practical to do so such 
that surface and littoral zone will provide unimpeded 
access for wildlife. Reservoir preparation will avoid 
disturbing and/or clearing sensitive wildlife areas. 
Encourage formations of riparian marsh wetland, riparian 
vegetation left in place at selected areas during reservoir 
preparation 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-27 Summary of Environmental Effects of the Project on Other Species of Concern (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Mortality Reservoir Preparation Follow Best Practices for clearing. Management Plan will 
reduce risk of disturbance to avifauna nests. Encourage 
formation of riparian marsh wetland. Riparian vegetation 
left in place at selected areas during reservoir 
preparation. Use existing right-of-way corridors for 
construction of transmission line where possible 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

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 

Mortality Transportation and Road 
Maintenance 

Project personnel to maintain posted speed limits.  
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to Project personnel 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

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 IIB-A-27 Summary of Environmental Effects of the Project on Other Species of Concern (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Water Management and Operating 
Regime 

Fluctuations will be similar or less than existing conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 Inspection, Maintenance, Repairs 
along Transmission Line 

If used, herbicides will be applied from the ground, by 
hand. Management Plan will reduce risk of disturbance to 
avifauna nests. Current timing of impoundment avoids 
nesting season 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Fluctuations will be similar to or less than existing 
conditions  

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Permanent / Occurs on a regular basis and at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-27 Summary of Environmental Effects of the Project on Other Species of Concern (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Mortality Inspection, Maintenance, repairs 
along Transmission Line 

Follow Best Practices for clearing. Avoid disturbing and/or 
clearing sensitive wildlife areas. 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 

Mortality Transportation/Presence and 
Maintenance of Access Roads 

Project personnel to maintain posted speed limits. 
Implement a no harvesting policy and no other 
harassment by Project personnel. Access roads and work 
areas to be restricted to project personnel 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area
 

Duration / Frequency Short term: Less than one generation / Occurs sporadically at irregular intervals 

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 IIB-A-28 Assessment of Cumulative Environmental Effects for Other Species of Concern in the 

Assessment Area 

Project Phase – Construction 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations  

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-28 Assessment of Cumulative Environmental Effects for Other Species of Concern in the 

Assessment Area (cont.) 

Project Phase – Construction (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Health NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

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 

 

Mortality Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan. Provincial and Federal regulations  

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 

 

Mortality TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-28 Assessment of Cumulative Environmental Effects for Other Species of Concern in the 

Assessment Area (cont.) 

Project Phase – Operation and Maintenance 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Commercial Forestry Strict adherence to the mitigation in FMD 19A 
Management Plan, Provincial and Federal regulations  

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 TLH Upgrades Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-28 Assessment of Cumulative Environmental Effects for Other Species of Concern in the 

Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Habitat Additional Transmission Provincial and Federal regulations. Project EA 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 NATO Special Forces Training Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Occurs on a regular basis at regular intervals 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-28 Assessment of Cumulative Environmental Effects for Other Species of Concern in the 

Assessment Area (cont.) 

Project Phase – Operation and Maintenance (cont.) 

Environmental Effect Contributing Project Activity or 
Physical Works 

Proposed Effects Management 

 

Mortality  Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout the Assessment Area and beyond
 

 

Duration / Frequency Long Term: Occurring over several generations / Continuous 

Reversibility Reversible 

Ecological Context Developed: 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 IIB-A-29 Summary of Environmental Effects on Air Quality from Accidents and Malfunctions 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

 

Change in Air Quality Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively exceed 
the 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 zero to six 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 IIB-A-30 Summary of Environmental Effects of the Project on Fish and Fish Habitat from Accidents 

and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project 
Activity or Physical works 

Proposed Effects Management 

Change in Habitat Quantity, and 
Quality 

Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively 
exceed the regulatory limits and objectives 

Geographic Extent Regional: Environmental effects occur through the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

Reversibility Reversible 

Ecological Context Developed: 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 

Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively 
exceed the regulatory limits and objectives 

Geographic Extent Regional: Environmental effects occur through the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

Reversibility Reversible 

Ecological Context Developed: 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 

Mortality Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively 
exceed the regulatory limits and objectives 

Geographic Extent Regional: Environmental effects occur through the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of Certainty of 
Knowledge 

High 

 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

VOLUME IIB, APPENDIX IIB-A BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES PAGE 147 

 

Table IIB-A-30 Summary of Environmental Effects of the Project on Fish and Fish Habitat from Accidents and 

Malfunctions (cont.) 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Quantity, and 
Quality 

Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection Planning, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively 
exceed the regulatory limits and objectives 

Geographic Extent Regional: Environmental effects occur through the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

Reversibility Reversible 

Ecological Context Developed: 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 

Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection Planning, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively 
exceed the regulatory limits and objectives 

Geographic Extent Regional: Environmental effects occur through the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

Reversibility Reversible 

Ecological Context Developed: 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 

Mortality Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection Planning, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: Increase such that the quality of the air is degraded to values that substantively 
exceed the regulatory limits and objectives 

Geographic Extent Regional: Environmental effects occur through the Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

Reversibility Reversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of Certainty of 
Knowledge 

High 



ENVIRONMENTAL IMPACT STATEMENT І LOWER CHURCHILL HYDROELECTRIC GENERATION PROJECT 

PAGE 148 VOLUME IIB, APPENDIX IIB-A BIOPHYSICAL ENVIRONMENTAL ASSESSMENT SUMMARY TABLES 

 

Table IIB-A-31 Summary of Environmental Effects on George River Caribou Herd from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Dam Failure Follow EPP and Best Practices , Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Medium Term: Approximately one generation / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

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 IIB-A-32 Summary of Environmental Effects of the Project on Red Wine Mountains Caribou Herd 

from Accidents and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: No measurable change in habitat availability or population size relative to baseline 
conditions 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

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 IIB-A-33 Summary of Environmental Effects of the Project on Moose from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Medium Term: One or two generations / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present  

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local : Environmental effects confined to the Assessment Area 

Duration / Frequency Long term: Occurring over several generations / Occurs sporadically at irregular intervals 

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 IIB-A-34 Summary of Environmental Effects of the Project on Black Bear from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area 

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present  

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local : Environmental effects confined to the Assessment Area  

Duration / Frequency Long term: Occurring over several generations / Occurs once 

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 IIB-A-35 Summary of Environmental Effects of the Project on Beaver from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the lower Churchill River valley 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

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 IIB-A-36 Summary of Environmental Effects of the Project on Marten from Accidental Events 

Accidental Event – Dam Failure 

Environmental 
Effect 

Contributing Project Activity or Physical 
works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25% of Assessment Area population or habitat will be exposed to the effect 

Geographic 
Extent 

Local: Environmental effects confined to the Assessment Area  

Duration / 
Frequency 

Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological 
Context 

Disturbed: Area has been substantially previously disturbed by human development or human 
development is still present 

Level and Degree 
of Uncertainty of 
Knowledge 

Low level of uncertainty 

Likelihood Low: Significant adverse environmental effect not expected 

Accidental Event – Forest Fire 

Environmental 
Effect 

Contributing Project Activity or Physical 
works 

Proposed Effects Management 

Change in Habitat  Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude High: >25% of Assessment Area population or habitat will be exposed to the effect 

Geographic 
Extent 

Local: Environmental effects confined to the Assessment Area  

Duration / 
Frequency 

Long Term: Occurring over several generations / Occurs once not likely) 

Reversibility Reversible 

Ecological 
Context 

Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree 
of Uncertainty of 
Knowledge 

Low level of uncertainty 

Likelihood Low: Significant adverse environmental effect not expected 
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Table IIB-A-37 Summary of Environmental Effects of the Project on Porcupine from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

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 IIB-A-38 Summary of Environmental Effects of the Project on Canada Goose from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse and Positive 

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once (not likely) 

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 IIB-A-39 Summary of Environmental Effects of the Project on Surf Scoter from Accidents and 

Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Low: <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely)  

Reversibility Reversible 

Ecological Context Undisturbed: Area relatively or not adversely affected by human activity 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  

 

Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Local: Environmental effects confined to the Assessment Area  

Duration / Frequency Short Term: Less than one generation / Occurs once (not likely) 

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 IIB-A-40 Summary of Environmental Effects on Osprey from Accidents and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term:  One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Presence of operating 
equipment, and personnel 

Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

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 IIB-A-41 Summary of Environmental Effects on Ruffed Grouse from Accidents and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse and Positive 

Magnitude Moderate:  5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term: One or two generations / Occurs once (not likely) 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse and Positive 

Magnitude High: >25 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Long Term: Occurring over several generations / Occurs once (not likely) 

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 IIB-A-42 Summary of Environmental Effects on Wetland Sparrows from Accidents and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term: One or two generations / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional : Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-43 Summary of Environmental Effects on Harlequin Duck from Accidents and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Low:  <5 percent of Assessment Area population or habitat will be exposed to the effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term: One or two generations / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Not Applicable Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional : Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once 

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 IIB-A-44 Summary of Environmental Effects of the Project on Other Species of Concern from 

Accidents and Malfunctions 

Accidents and Malfunctions – Dam Failure 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Dam Failure Follow EPP and Best Practices, Provincial and Federal 
regulations 

Nature Adverse  

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional: Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Medium Term: One or two generations / Occurs once 

Reversibility Irreversible 

Ecological Context Developed: Area has been substantially previously disturbed by human development or 
human development is still present 

Level and Degree of 
Certainty of Knowledge 

High 

Accidents and Malfunctions – Forest Fire 

Environmental Effect Contributing Project Activity or 
Physical works 

Proposed Effects Management 

Change in Habitat  Forest Fire Follow EPP and Best Practices, Fire Prevention and 
Protection, Planning, Provincial and Federal regulations 

Nature Adverse and Positive 

Magnitude Moderate: 5 to 25 percent of Assessment Area population or habitat will be exposed to the 
effect 

Geographic Extent Regional : Environmental effects occur throughout Assessment Area and beyond 

Duration / Frequency Short Term: Less than one generation / Occurs once to Long term: Occurring over several 
generations / Occurs once 

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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