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6.4.5.2 Cumulative Effects of Hydroelectric Development 

6.4.5.2.1 Regional Effects 

INDICATOR RESULTS 

Overall, an average of 1.1% of primary waterfowl habitat was lost and an average of 0.5% of secondary 
waterfowl habitat was lost throughout the Taiga Shield Ecozone due to hydroelectric development. 
Habitat loss was classed as low to moderate in the terrestrial regions, and was most apparent in SIL and 
the Churchill River because of the CRD. Secondary waterfowl habitat was also lost in the Churchill River 
because of lowered water levels due to the CRD. On the other hand, some areas of secondary habitat 
were gained in SIL due to the impoundment of water caused by the CRD. Waterfowl habitat loss likely 
affected waterfowl populations in areas impacted by hydroelectric development. Population data suggest 
that waterfowl populations at the ecozone scale have not been substantially affected, but have likely 
resulted in shifts in habitat use. 

EVALUATION OF EFFECTS 

Overall, there was a low to moderate (less than 1% to less than 10%) change in primary waterfowl habitat 
in the Taiga Shield Ecozone according to the regional data. On-system habitat data indicated 
considerable changes to waterfowl habitat within the Churchill River and SIL. The decreased flow in the 
lower Churchill River due to the CRD (Water Regime, Section 4.4.3.3) decreased the amount of 
secondary waterfowl habitat available and somewhat increased the amount of primary waterfowl habitat 
available. The increase in primary waterfowl habitat in the Bradshaw and Upper Churchill Terrestrial 
Regions was likely due to the decreased water levels, allowing marsh vegetation to grow in areas where 
water depth was previously too deep for growth and the isolation of offshore wetland habitat as the 
shoreline of Churchill River receded. While this primary habitat may be suitable for feeding and loafing, it 
may provide questionable nesting habitat due to the periodic release of large volumes of water down the 
Churchill River through the Missi Falls CS, which may result in the flooding of and loss of nests if they 
occur within the river channel. 

The increased water levels in SIL (Water Regime, Section 4.4.3.3) resulted in the inundation of shore 
zone and offshore marsh habitat, as well as the inundation of potential terrestrial nesting habitat along the 
shores of the lake. The increased water levels and lack of natural fluctuations reduce the ability of marsh 
habitat to regenerate in the lake. With continued erosion and wave action, the suitability of SIL to 
waterfowl has been greatly reduced by hydroelectric developments. The loss of primary waterfowl habitat 
may have been somewhat offset by the gain of secondary habitat. However, the creation of additional 
open water areas is not likely to greatly beneficial to waterfowl, due to its already relatively high 
abundance in the ecozone. Furthermore, excess open water would not be as attractive with very little 
primary habitat available nearby for feeding or nesting.  

Due to the considerable on-system changes, and the low to moderate (less than 1% to less than 10%) 
habitat loss within the Taiga Shield Ecozone, it is likely that waterfowl productivity has been reduced in 
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areas impacted by hydroelectric development. The impacts to waterfowl populations and habitat have 
been confirmed by researchers, including Boothroyd (1981, 1985) and Jacques (1982). However, it 
appears that the reductions in productivity did not have a population effect within the ecozone. This is 
supported by the larger waterfowl population trends in the USFWS Stratum 24 population estimates. The 
USFWS population estimates indicate that larger waterfowl populations have remained steady in northern 
Manitoba, or have shown signs of a small increase. These larger-scale findings suggest that loss and 
long-term change of waterfowl habitat in areas such as SIL and the lower Churchill River area may have 
been, in part, compensated for through a shift in habitat use by waterfowl within the ecozone and 
elsewhere. 

REGIONAL CUMULATIVE EFFECTS CONCLUSION 

The Taiga Shield Ecozone contained a greater amount of primary waterfowl habitat pre-hydroelectric 
development relative to what is currently available. Analysis of waterfowl habitat data supports many of 
the predictions made by previous studies, by ATK, and by studies conducted following hydroelectric 
development in the ecozone (cited in Section 6.4.6.1.1). These changes likely affected local waterfowl 
populations by reducing the amount and quality of breeding, brood rearing, and staging habitat available. 
Other changes to food availability (including those to favourable plants, insects, and potentially the fish 
community) were also likely results of hydroelectric development. The majority of these changes and the 
observed waterfowl habitat alterations are a result of the CRD. The presence and development of 
transmission lines throughout the ecozone is limited to a small portion of the Bradshaw Terrestrial Region 
only. Although it may increase the risk of collision mortality for waterfowl in the vicinity of these lines, the 
relatively low amount of mortality would not substantially affect waterfowl populations in the ecozone. The 
cumulative effects of waterfowl habitat loss and alteration and increased risk of collision mortality are 
likely minimal and are not anticipated to substantially affect waterfowl populations in this ecozone. 

6.4.5.2.2 Local Effects 

Relatively large areas within the Taiga Shield Ecozone experienced considerable changes in the amount 
and quality of waterfowl habitat due to hydroelectric development. Notably, changes occurred in SIL and 
the lower Churchill River due to the development of the CRD. These changes were predicted by 
numerous researchers prior to development, and subsequently observed by many researchers and First 
Nation community members following development. The alteration and loss of habitat in these areas likely 
caused individuals in the local waterfowl populations to move to alternative habitat within the ecozone and 
elsewhere. It is apparent from ATK that SIL and the lower Churchill River supported numerous waterfowl 
during their spring and fall migrations that provided ample harvest opportunities to local resource users. 
Currently, waterfowl numbers in SIL and the Lower Churchill River are reduced, which has also reduced 
the availability of waterfowl to local resource users for harvesting.  

Information from community residents has been obtained by Manitoba Hydro through a variety of 
mechanisms over the past decades: documents produced by and for communities, testimony from public 
hearings, statements made to researchers, and video footage. Residents of South Indian Lake have 
stated that changes from the CRD have reduced waterfowl habitat quality on SIL, which has in turn 
reduced local waterfowl numbers. Waterfowl must also nest further inland due to flooding along the 
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shoreline, causing young to be more vulnerable to predation. Waterfowl nests are also likely lost in the 
lower Churchill River when large volumes of water are released suddenly from the Missi Falls CS. 
Residents have also indicated that the loss of waterfowl in back bays and shorelines on SIL has reduced 
safety (with no readily available back-up food supply) in the case of stranding due to wind or mechanical 
failure (Summary of Community Information, Section 3.5.11.4). 

As was the case prior to the CRD, open water below Missi Falls (previously Missi Rapids) continues to 
provide an early spring migration stop for Canada and snow geese (Chen caerulescens), while the ice is 
still on in the majority of the surrounding area (Hrenchuk 1991, map, p. 56).  
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6.4.6 Hudson Plains Ecozone 
The Hudson Plains Ecozone contains a number of hydroelectric and non-hydroelectric developments. 
Some of the major hydroelectric developments in the ecozone include the Kettle, Long Spruce, and 
Limestone GSs, as well as the Henday Converter Station. While the construction and start of operation of 
these projects spans several decades, the year considered the cut-off for the pre-hydroelectric 
development period in this ecozone was 1966, marked by the start of construction on the Kettle GS. 
Non-hydroelectric development in this region is limited, but includes a portion of the Hudson Bay Railway. 

Map 6.4.6-1 outlines the terrestrial regions found within the Hudson Plains Ecozone, overlain with the 
Hydraulic Zones used in the physical and aquatic environment portions of the RCEA Phase II report. 
Detailed maps of each Terrestrial Region can be found in Appendix 6.4C. 

6.4.6.1 Changes in the Indicators over Time 
Due to the absence of long-term waterfowl population data in the Hudson Plains Ecozone, the amount 
and distribution of waterfowl habitat was the indicator used to examine the impacts of hydroelectric 
development. Results and comparisons to habitat availability in the existing environment are presented in 
Section 6.4.6.1.2. Available information on waterfowl populations in the ecozone was included to provide 
additional context to the analysis. 

6.4.6.1.1 Before Hydroelectric Development  

Prior to hydroelectric development, the Limestone Rapids Terrestrial Region contained 3,290 ha of 
primary waterfowl habitat and 25,142 ha of secondary waterfowl habitat (Table 6.4.6-1). The Deer Island 
Terrestrial Region contained 1,860 ha of primary waterfowl habitat and 12,386 ha of secondary waterfowl 
habitat (Table 6.4.6-1) 

Published information and publicly available ATK are lacking regarding waterfowl populations in the 
Hudson Plains Ecozone prior to hydroelectric development.  
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Table 6.4.6-1: Regional Waterfowl Habitat Pre and Post-Hydroelectric Development in the 

Terrestrial Regions of the Hudson Plains Ecozone 

Terrestrial Region 
or Ecozone 

Primary Habitat 1 
% Change 
in Habitat 

Secondary Habitat 
% Change 
in Habitat Pre-Hydro 2 

(ha) 
Post-Hydro 3 

(ha) 
Pre-Hydro 

(ha) 
Post-Hydro 

(ha) 

Limestone Rapids 3,290 3,267 -0.7 25,142 26,796 6.2 

Deer Island 1,860 1,860 0 12,386 12,386 0 

Hudson Plains 
Ecozone 

5,150 5,127 -0.4 37,528 39,182 4.4

1. See Appendix 6.4A for details on how these data were derived.

2. Pre-hydroelectric development.

3. Post-hydroelectric development.

6.4.6.1.2 After Hydroelectric Development  

WATERFOWL HABITAT 

The detailed hydraulic conditions of the major lakes and rivers in the ecozone can be found in Part IV, 

Physical Environment (Water Regime, Sections 4.3.4.3 and 4.3.4.4). In general, the forebays of the Long 

Spruce and Limestone GSs were largely contained within the natural banks of the Nelson River, resulting 

in the flooding of 5.6 sq mi (14.5 km2) and 0.8 sq mi (2.2. km2), respectively (Water Regime, 

Section 4.3.4.3). No hydroelectric developments occur downstream of the Limestone GS, and effects on 

the lower Nelson River are limited to those caused by upstream developments (Water Regime, 

Section 4.3.4.4). 

Primary waterfowl habitat is widely distributed in the Hudson Plains Ecozone (Map 6.4.6-2). According to 

regional habitat data, hydroelectric development (including flooding) and other human footprints in the 

Limestone Rapids Terrestrial Region have reduced the amount of marsh habitat. An estimated 0.7% of 

primary waterfowl habitat was lost in the Limestone Rapids Terrestrial Region, while no primary habitat 

was lost in the Deer Island Terrestrial Region (Table 6.4.6-1).  

In contrast to the loss of primary waterfowl habitat, the amount of secondary habitat has increased in the 

Limestone Rapids Terrestrial Region due to water regulation. Open water increased by 1,654 ha in the 

Limestone Rapids Terrestrial Region and remained unchanged in the Deer Island Terrestrial Region 

(Table 6.4.6-1). 

On-system shore zone and offshore wetland habitat data indicated that no primary waterfowl habitat was 

present either pre- or post-hydroelectric development in the Deer Island Terrestrial Region 

(Map 6.4C-27). On-system shore zone and offshore wetland habitat data were not available for the 

Limestone Rapids Terrestrial Region (Tables 6.4B-17 and 6.4B-18). Secondary habitat also remained 

relatively unchanged in the Limestone Rapids and Deer island terrestrial regions in the shore zone 

pre- and post-hydroelectric development (Tables 6.4B-17 and 6.4B-18). 
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WATERFOWL POPULATION 

General waterfowl distribution and abundance data are available from the Manitoba Breeding Bird Atlas 
(2015). These data indicate that the Canada goose, mallard, American wigeon, and ring-necked duck are 
widespread and abundant throughout the ecozone. Other species confirmed to breed in the area include 
the bufflehead, common goldeneye, hooded merganser, and northern pintail (Manitoba Breeding Bird 
Atlas 2015). This list should not be considered exhaustive however, as the survey used in this program 
are not designed specifically to detect waterfowl. 

The majority of data and information regarding waterfowl populations in this ecozone come from the 
environmental studies conducted as part of the planning for the Conawapa GP. Information from other 
generating stations in the area are absent due to a lack of environmental studies for these projects 
(e.g., Kettle GS, Long Spruce GS), or the exclusion of waterfowl in environmental studies 
(e.g., Limestone GS).  

As part of an environmental assessment for potential hydroelectric development, Didiuk (1975) surveyed 
the lower Nelson River in July and August by boat to assess waterfowl production and staging usage of 
the river. Aerial surveys were also conducted along the lower Nelson River and major lake systems along 
the Angling, Kettle, Limestone, and Weir rivers between late August and early September. During the 
boat surveys of the lower Nelson River, common merganser and unidentified mergansers were the most 
common waterfowl observed. A total of 24 waterfowl broods were observed, consisting of nine Canada 
goose, six mallard, four common merganser, four unidentified merganser, and one lesser scaup broods 
(Didiuk 1975). The relatively low numbers of waterfowl observed on the lower Nelson River was attributed 
to the near absence of usable waterfowl habitat available along the shoreline. This observation supports 
those of I.D. Systems Ltd. (1989, 1990) who stated the lower Nelson River and its tributaries supported a 
low density and abundance of waterfowl.  

Lake systems along major rivers contained comparatively higher densities of waterfowl than the rivers. 
During the aerial surveys of lake systems, a total of 9,226 waterfowl and 11 broods were observed 
(Didiuk 1975). A large portion of the waterfowl (88%) and broods (55%) observed were unidentified scaup 
species, which were abundant on large lakes (Didiuk 1975). The relatively large number of waterfowl on 
lakes close to the Nelson River observed by Didiuk (1975) highlights the importance of these features to 
waterfowl using the area for staging. As observed during environmental studies for the proposed 
Conawapa GP, waterfowl numbers were greatest in the Nelson River area during the spring and fall 
migration periods (TetrES 2005, 2006, 2008a, 2009, 2010; Stantec 2011, 2014a). 

TetrES monitored waterfowl numbers monthly from June until October on the Nelson River from 2004 to 
2009, in 2011 and 2013, and on the Hayes River from 2005 to 2008, in 2011 and 2013. Average 
waterfowl densities on the Nelson River were highest in June, ranging from 4.4 waterfowl/km2 in the 
Limestone GS forebay to 8.6 waterfowl/km2 on the Nelson River downstream of the proposed 
Conawapa GP. Waterfowl densities declined during July and August, ranging from 
0.3 to 2.4 waterfowl/km2. In September, waterfowl densities increased, ranging from 
1.1 to 3.2 waterfowl/km2 and began to decline in most areas in October. Average waterfowl densities on 
the Hayes River were considerably higher during the same period. The highest densities of waterfowl 
were also observed in June and September on the Hayes River, with 8.4 and 24.3 waterfowl/km2, 
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respectively. Following the spring and fall migration periods, waterfowl densities declined in July, August, 
and October (TetrES 2005, 2006, 2008a, 2009, 2010; Stantec 2011, 2014a). 

6.4.6.2 Cumulative Effects of Hydroelectric Development 

6.4.6.2.1 Regional Effects 

INDICATOR RESULTS 

Overall, an average of 0.4% of primary waterfowl habitat was lost and an average of 4.4% of secondary 
waterfowl habitat was gained throughout the Hudson Plains Ecozone. Habitat loss was classed as low. 
According to regional habitat data, primary waterfowl habitat was reduced in only the Limestone Rapids 
Terrestrial Region in the Hudson Plains Ecozone. Effects were predominantly caused by infrastructure 
development in terrestrial areas and a relatively small amount of primary habitat was affected by flooding 
from hydroelectric development. A small amount of marsh habitat was lost, while secondary waterfowl 
habitat increased because of water level regulation. Waterfowl habitat in the Deer Island Terrestrial 
Region was not affected by hydroelectric development. The effects on the waterfowl population in the 
ecozone are unknown, but were likely minimal due to the relatively low amount of disturbance. 

EVALUATION OF EFFECTS 

Overall, there was a low (less than 1%) amount of change to primary waterfowl habitat in the Hudson 
Plains Ecozone based on regional habitat data. The Limestone Rapids Terrestrial Region experienced a 
relatively small amount of waterfowl habitat loss, while similar habitat in the Deer Island Terrestrial Region 
remained unaffected. The conditions in the Nelson River pre-hydroelectric development (i.e., fast moving 
water, steep banks) did not support the requirements needed for marsh habitat to develop, resulting in 
little primary waterfowl habitat available in the Deer Island Terrestrial Region. Conditions in the Limestone 
Rapids Terrestrial Region were likely similar, but data were not available to confirm this result. Following 
hydroelectric development, increased water levels were contained within the banks of the Nelson River 
and had little impact on primary waterfowl habitat. 

The primary waterfowl habitat losses may have been somewhat offset by the increase in secondary 
waterfowl habitat in the ecozone. However, the creation of additional open water areas was not likely of 
large benefit to waterfowl due to its already relatively high abundance in the ecozone. The detailed 
characteristics of the secondary habitat (e.g., water depth, turbidity) influence the value of this habitat to 
waterfowl. These linkages were not further explored in part due to the lack of data available, and because 
by definition, secondary habitat is of considerably lower value to waterfowl, and therefore less likely to 
affect the conclusions of the assessment. 
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From the literature reviewed, it appears that the Nelson River provides some waterfowl habitat, and may 
have slightly higher habitat value for species like merganser that eat fish; but large, inland lakes appear to 
be of more importance for staging and brooding waterfowl. Due to the relatively small amount of primary 
habitat loss (less than 1%), which was limited to the Nelson River in one Terrestrial Region, and the 
continued use of relatively unaffected inland lakes by waterfowl, it is likely that waterfowl populations were 
not noticeably affected by hydroelectric development in the ecozone. However, as long-term data for the 
ecozone are not available, data and conclusions are somewhat general in nature and should be 
interpreted as such. 

REGIONAL CUMULATIVE EFFECTS CONCLUSION 

The loss and alteration of waterfowl habitat has occurred to a small extent in the Hudson Plains Ecozone 
due to hydroelectric development. The cumulative effect of these habitat changes on waterfowl population 
has likely been negligible due to the relatively small amount of primary habitat lost, the availability of 
other, more preferred habitat (large, inland lakes) elsewhere in the ecozone, and the creation of some 
additional secondary habitat. The cumulative effects of these changes on waterfowl populations has likely 
been negligible, while the habitat changes likely resulted in a small number of waterfowl shifting to more 
suitable habitat elsewhere in the ecozone. The presence and development of transmission lines 
throughout the ecozone may increase the risk of collision mortality for waterfowl in the vicinity of these 
lines; however, the relatively low amount of mortality would not substantially affect waterfowl populations 
in the ecozone. The cumulative effects of waterfowl habitat loss or alteration and increased risk of 
collision mortality are likely minimal and are not anticipated to substantially affect waterfowl populations in 
this ecozone. 

6.4.6.2.2 Local Effects 

Although the lower Nelson River is not known to be a primary destination for ducks and geese, waterfowl 
harvest is extremely important to all local communities. Information from the FLCN indicated that the 
shoreline along the Nelson River was less stable following hydroelectric development and caused a 
decline in nesting waterfowl (FLCN 2012). The precise location of these impacts was not specified, but 
likely applies to the Nelson River in the Hudson Plains Ecozone due to the presence of numerous 
hydroelectric developments. The relatively small amount of primary waterfowl habitat lost within the 
ecozone may have resulted in substantial local changes when considered cumulatively with habitat loss 
observed in other areas of the Nelson River (e.g., Stephens Lake), or if the habitat loss occurred in 
traditional waterfowl harvesting areas. 

Because of hydroelectric development, a few small wetlands have formed in old borrow areas and 
quarries along the Conawapa access road and near the Limestone GS. These areas are found to attract 
spring migrants and are currently being used by FLCN members for hunting waterfowl. There is some 
concern that transmission line development (i.e., Bipole III) will reduce the amount of habitat available to 
waterfowl and reducing hunting opportunities (Ross and FLCN 2011). 

In recent years, the spring goose hunt has continued to be an important tradition for Fox Lake Cree and is 
focused on Cache Lake, Kettle River, Dyke 5, Pond 13 (FLCN 2010) and the Limestone Quarry, where 
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open water attracts early spring migrants. According to a FLCN Member, transmission lines in the region 
are thought to make geese fly higher, or migrate past traditional stopover areas, making these birds more 
difficult to hunt in certain areas (Summary of Community Information, Section 3.5.6.4).  
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6.4.7 Coastal Hudson Bay Ecozone 
The Coastal Hudson Bay Ecozone contains little hydroelectric or non-hydroelectric development. The 
major hydroelectric developments located in the ecozone are the Churchill Weir and the Radisson to 
Churchill transmission line. Despite few hydroelectric developments, the lower Churchill River has been 
substantially altered due to upstream developments (i.e., the CRD). The pre-hydroelectric development 
period is defined in the ecozone as occurring before the operation of the CRD in 1976. Major, 
non-hydroelectric developments in the ecozone include the town and port of Churchill and a portion of the 
Hudson Bay Railway. 

Map 6.4.7-1 outlines the terrestrial regions found within the Coastal Hudson Bay Ecozone, overlain with 
the Hydraulic Zones used in the physical and aquatic environment portions of the RCEA Phase II report. 
Detailed maps for each terrestrial region can be found in Appendix 6.4C. 

6.4.7.1 Changes in the Indicators over Time 
Due to the absence of long-term waterfowl population data in the Coastal Hudson Bay Ecozone, the 
amount and distribution of waterfowl habitat was the indicator used to examine the impacts of 
hydroelectric development. Results and comparisons to current habitat availability are presented in 
Section 6.4.7.1.2. Available information on waterfowl populations in the ecozone was included to provide 
additional context to the analysis.  

6.4.7.1.1 Before Hydroelectric Development  

Early European visitors to the Hudson Bay and James Bay coasts reported a great abundance of 
waterfowl in the spring and fall. In 1694, large numbers of snow geese, Canada geese, ducks, and brants 
were reported along the banks of the Nelson River (Lytwyn 2002). Due to the abundance of waterfowl 
during these migrations, waterfowl provided an important food source for First Nations long before the 
introduction of firearms. Following European settlement, the use and importance of waterfowl to the 
Lowland Cree increased due to the increased efficiency of hunting with firearms (Lytwyn 2002). Waterfowl 
also provided an important food source for settlers, and were frequently traded by the locals 
(Lytwyn 2002). 

Aboriginal traditional knowledge from the area indicates that snow geese were not present in the Churchill 
area in 1939, and moved into the area from 1951 to 1956 (Pakulak 1966). The presence of snow geese in 
Manitoba was first recorded in 1962 in the Cape Churchill area. In 1966, relatively large numbers of snow 
geese were recorded in the Churchill region during spring migration (approximately 3,051 geese), with 
approximately 107 nesting in the area (Pakulak 1966). Aboriginal traditional knowledge also documented 
that many Canada geese arrived in the area in the late 1930s, but that few have stopped in the area since 
1956 (Pakulak 1966). It was also noted that nesting snow geese were not present in La Perouse Bay in 
the early 1950s (Pakulak 1966).  
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Large numbers of Canada geese were observed staging and feeding in the Nelson River estuary prior to 
hydroelectric development (Briscoe 1974). In addition to staging during migration, the Hudson Bay coast 
also provided important nesting habitat for waterfowl. Pakulak and Schmidt (1970) noted that nesting 
densities of Canada geese in the Churchill and Churchill Cape area occurred at the highest densities in 
coastal areas and decreased noticeably inland.  

Nicholl (1955) reported the number of waterfowl harvested by trappers in the York Factory-Shamattawa 
area. In 1954–1955, 1,634 geese and 395 ducks were harvested by hunters from York Factory, 172 
geese and 209 ducks were harvested by hunters from Shamattawa, and 216 geese and 75 ducks were 
harvested by sport hunters. A large proportion of the geese harvested were snow geese, followed by 
Canada geese.  

Conservation officer reports from the 1950s noted that Churchill residents hunted intensively in the fall 
around the Morrier Islands; however, Canada, geese, snow geese, and mallards were harvested from 
most areas during spring. At that time, ducks and their eggs were harvested along the lower Churchill 
River (MDMNR 1955c). 

Surveys of the Eastern Prairie Population of Canada geese have been conducted along the Hudson Bay 
coast annually from 1972 to 1975 and operationally thereafter by Manitoba Conservation and Water 
Stewardship and the United States Fish and Wildlife Service (Baldwin et al. 2015). The breeding 
population of the Eastern Prairie Population of Canada geese during the pre-hydroelectric period was 
approximately 100,000 birds annually.  

6.4.7.1.2 After Hydroelectric Development  

WATERFOWL HABITAT 

The detailed hydraulic conditions of the major lakes and rivers in the Coastal Hudson Bay Ecozone can 
be found in Physical Environment, Part IV (Water Regime, Section 4.3.3.3). In general, the CRD has had 
considerable impacts on the ecozone. The flow of the lower Churchill River has been reduced from an 
average of approximately 40,000 cfs to 10,000 cfs due to the CRD (Water Regime, Section 4.3.3.3). 
Median flow is much lower, and minimum licensed flow is 500 cfs. The Churchill Weir was constructed to 
mitigate some of the effects of the CRD. The weir increased water levels by 6.6 ft (2.0 m) in its vicinity, 
with water level effects extending upstream approximately 6.2 mi (10 km) (Water Regime, 
Section 4.4.3.3) 

The Hudson Bay coast is an important migration corridor for many species of waterfowl. Numerous 
species of waterfowl use the Hudson Bay coast, particularly the estuaries of the major inflowing rivers 
(e.g., Churchill, Nelson, and Hayes rivers) for staging, moulting, and nesting (McLaren et al. 1977; 
Abraham and McKinnon 2011). The tidal flats, shallow water, and extensive salt marshes along the coast 
provide optimal foraging and loafing habitat for numerous species of waterfowl.  

The Churchill River and associated estuary have undergone considerable changes because of 
hydroelectric development. The CRD, through the Missi Falls CS, greatly reduced the flow of the lower 
Churchill River and has caused wide-ranging and more unpredictable flows. The reduced water flows, 
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which can be as little as 2% of the average flow pre-CRD, have caused large expanses of river bottom to 
become exposed, some of which were gradually colonized by terrestrial plant species (e.g., willows) 
(TetrES 1996). The lower water levels and introduction of terrestrial plant species reduced the amount of 
available waterfowl habitat (TetrES 1996). One Churchill resident reported that after CRD, duck and 
tundra swan numbers along the lower Churchill River declined considerably; another resident indicated 
that waterfowl numbers improved later once vegetation began to grow along the shoreline 
(Edye-Rowntree 2006, 2007). However, the Churchill River estuary still appeared to provide important 
waterfowl habitat following the CRD. Although little nesting habitat occurs along the lower Churchill River, 
Canada geese have been observed nesting on islands close to the estuary (TetrES 1996, 1997, 1998a). 
McLaren et al. (1977) observed Canada geese, northern pintail, scaup, and long-tailed ducks nesting in 
the lowlands adjacent to the Hudson Bay. 

In addition to hydroelectric development, the salt marshes along the coast have experienced substantial 
stress and vegetation changes due to the rapidly expanding mid-continent population of snow geese and 
increased number of breeding and moulting Canada geese (Abraham and McKinnon 2011). Over the last 
four decades, the mid-continent population of snow geese increased by as much as 7% annually, and 
has recently reached a population of approximately 7 million adults (Abraham and McKinnon 2011). The 
resulting foraging activities of dense snow geese concentrations resulted in large areas of salt marsh 
being stripped of vegetation, resulting in the exposure of sediments and a loss of habitat for waterfowl 
and other species (Abraham and McKinnon 2011). Increased numbers of snow geese in the Hudson Bay 
have also been documented through ATK for the Western Hudson Bay (McDonald et al. 1997). 

Waterfowl habitat along the lower Nelson River has been affected by upstream hydroelectric 
developments. Approximately 16 km upstream from Marsh Point, waterfowl habitat has been observed to 
be severely damaged (McDonald et al. 1997). Changes in water quality, deterioration and replacement of 
marsh vegetation by grass and willows, and the buildup of woody debris caused by upstream dams has 
reduced the number of available feeding areas for geese in this area (McDonald et al. 1997). This area 
was reported to be an important spring and fall staging area, but was used by fewer ducks and geese 
following upstream developments (McDonald et al. 1997). Habitat changes have also shortened the 
length of time geese tend to stay in the area; where geese used to stay until the middle or end of October, 
they only stay for approximately two weeks in September after upstream developments occurred 
(McDonald et al. 1997).  

Currently, primary waterfowl habitat is widely distributed in the Coastal Hudson Bay Ecozone 
(Map 6.4.7-2). According to regional habitat data, marsh habitat has been affected by hydroelectric in all 
terrestrial regions of the Coastal Hudson Bay Ecozone. Habitat data regarding the impacts of snow geese 
on potential waterfowl habitat were not available and are not included in the analysis. Primary waterfowl 
habitat losses pre- and post-hydroelectric development ranged from 0.2% of marsh habitat in the Hudson 
Coast and Fletcher terrestrial regions, to 0.4% in the Warkworth Terrestrial Region (Table 6.4.7-1; 
Maps 6.4C-28 to 6.4C-29). Based on the benchmarks established in Section 6.4.1.3, the effect of 
hydroelectric (and other) development on primary waterfowl habitat has been low in all terrestrial regions 
and within the ecozone.  

Secondary waterfowl habitat in the Coastal Hudson Bay Ecozone has also been affected by hydroelectric 
development, principally due to dewatering of the river channel. Secondary habitat losses ranged from 
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0.7% in the Hudson Coast Terrestrial Region, to 6.9% in the Warkworth Terrestrial Region 

(Table 6.4.5-1). Compared to the benchmarks used, these habitat losses are considered low to moderate. 

Overall, there was a 2.8% decrease, or a moderate loss of secondary habitat within the ecozone, when 

compared to the benchmarks (Table 6.4.5-1).  

On-system (shore zone and offshore zone) habitat data were not available for the Coastal Hudson Bay 

Ecozone. 

Table 6.4.7-1: Regional Waterfowl Habitat Pre- and Post-Hydroelectric Development in the 

Coastal Hudson Bay Ecozone 

Terrestrial 
Region/Ecozone 

Primary Habitat 1 
% Change 
in Habitat 

Secondary Habitat 
% Change 
in Habitat Pre-Hydro 2 

(ha) 
Post-Hydro 3 

(ha) 
Pre-Hydro 

(ha) 
Post-Hydro 

(ha) 

Hudson Coast 15,950 15,918 -0.2 42,807 42,516 -0.7 

Warkworth 1,067 1,063 -0.4 38,199 35,720 -6.9 

Fletcher 1,401 1,403 -0.2 60,101 59,057 -1.8 

Coastal Hudson 
Bay Ecozone 

18,423 18,384 -0.2 141,107 137,292 -2.8 

1. See Appendix 6.4A for details on how these data were derived. 

2. Pre-hydroelectric development. 

3. Post-hydroelectric development. 

WATERFOWL POPULATION 

In spring, the Churchill River estuary provides some of the only open water waterfowl habitat available 

and often supports high waterfowl densities (TetrES 1996). However, the timing of ice break-up can affect 

the number of waterfowl staging in the area. In 1996, TetrES (1997) attributed a relatively low number of 

spring-staging waterfowl on the Churchill River to the late break-up of ice, which did not coincide with the 

peak of waterfowl migration.  

In early fall, (late August to early September) a large influx of Canada geese generally occurs near the 

Churchill River, coinciding with the pre-migratory moult of adults and the fledgling period of young 

(TetrES 1996). Other species of waterfowl, including northern pintail, mallard, black and white-winged 

scoter, common eider, green-winged teal, scaup, and merganser, are also abundant and are often 

associated with bays and near mouths of tributaries along the Churchill River (TetrES 1996). 

Data collected from 2005 to 2013 in the Nelson River estuary, Hayes River estuary, and Hudson Bay for 

the potential Conawapa GP indicate that these areas are important for breeding and staging waterfowl. 

Waterfowl concentrations were highest in these areas during the spring and fall migration periods. The fall 

migration period in particular supported the highest densities of waterfowl, averaging 195, 114, and 878 

birds/km2 for the Nelson River estuary, Hayes River Estuary and Hudson Bay, respectively 

(TetrES 2005, 2006, 2008a, 2009, 2010; Stantec 2011, 2014a). The Hudson Bay estuary supported the 
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greatest density of waterfowl, 285 birds/km2 on average, while the Nelson River and Hayes River 
estuaries supported 67 and 49 bird/km2 on average, respectively. 

Due to the abundance of waterfowl in the Churchill River estuary, hunting is common in this area. From 
1995–1996, a total of 717 waterfowl were harvested in the Churchill area. A large portion of this waterfowl 
harvest consisted of Canada geese (327) and snow geese (249) (The Town of Churchill and Manitoba 
Hydro 1997). 

Surveys of the Eastern Prairie Population of Canada geese along the Hudson Bay coast indicate an 
overall increase in the breeding population during the post-hydroelectric period (Baldwin et al. 2015). 
Surveys conducted in 2015 indicate a breeding population of 142,900 birds, compared to approximately 
100,000 birds observed annually during the pre-hydroelectric period from 1972–1975 
(Baldwin et al. 2015). 

In 1995, avian surveys were conducted along a 20.4 km long proposed transmission line route to the 
proposed SpacePort substation, south of Churchill (Jehl Jr. and Carter 1995). Common eider 
(Somateria mollissima) were known to nest in the Churchill area; none were located along the proposed 
transmission line route. No evidence of waterfowl breeding colonies was observed on the route and it was 
suggested that the development of the transmission line would not have significant effects on any avian 
species in the area (Jehl Jr. and Carter 1995). 

A portion of the lower Churchill River was monitored prior to (1995–1997) and after (1998–2003) the 
construction of the Churchill Weir. In June/July from 1995–1997, the overall average density of birds 
observed in the rewatered area (10 km reach upstream of the weir) was comparable to the density 
observed in areas further upstream (beyond 10 km to the Deer River), but nearly two-fold higher than the 
density observed further downriver (between the mouth of the Churchill River and Mosquito Point) 
(TetrES 1996, 1997, 1998a). In 1998, during construction of the weir, waterfowl densities, particularly 
swans and Canada geese, were lower compared to other areas on the Churchill River, within 1 km of the 
construction site (TetrES 1998b). As part of mitigation efforts for weir construction, a nesting island, 
approximately 0.1 ha in size, was constructed in the rewatered area. The island (known as Bird Island) 
was monitored for waterfowl use until 2003. Waterfowl use of the island was relatively low, with a 
maximum of four waterfowl nests occurring on the island in 1999. Following operation of the weir, 
waterfowl densities were often significantly lower in the rewatered area compared to areas farther 
upstream (TetrES 2000, 2001, 2002; Chartier 2002, 2004). 
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6.4.7.2 Cumulative Effects of Hydroelectric Development 

6.4.7.2.1 Regional Effects 

INDICATOR RESULTS 

Overall, an average of 0.2% of primary waterfowl habitat was lost and an average of 2.8% of secondary 
waterfowl habitat was lost due to hydroelectric development throughout the Coastal Hudson Bay 
Ecozone. Habitat loss was classed as low, and was most apparent in the lower Churchill River area, 
because of the CRD and as modified by the Churchill Weir. Secondary habitat was also lost in the lower 
Churchill River area, because of the lower and fluctuating water levels caused by the operation of the 
CRD. The changes to waterfowl habitat were not anticipated to impact waterfowl populations in the 
ecozone. 

EVALUATION OF EFFECTS 

Overall, there was a low (less than 1%) loss or change of primary waterfowl habitat in the Coastal Hudson 
Bay Ecozone. Loss or change of secondary waterfowl habitat was at the low end of the moderate 
magnitude scale (1–10%). On-system habitat data were not available for the ecozone, but would likely 
have shown considerable habitat change along the lower Churchill River, resulting from the operation of 
the CRD and the Churchill Weir. 

As most habitat changes were limited to the lower Churchill River and were considered low to moderate 
in magnitude according to the benchmarks used, it is likely that hydroelectric development effects on 
waterfowl populations in the ecozone have been relatively small. While the lower Churchill River provided 
some waterfowl habitat prior to hydroelectric development, areas along the Hudson Bay Coast, 
particularly the Churchill, Nelson, and Hayes river estuaries, provided the most productive habitat for 
waterfowl in the ecozone. The loss of habitat in and along the lower Churchill River following operation of 
the CRD would likely have caused a shift in local and possibly regional habitat use within the ecozone to 
other available habitats. The operation of the Churchill Weir did not appear to create waterfowl habitat as 
waterfowl densities were typically lower in the rewatered area compared to other areas. The loss of 
loafing habitat in the rewatered area was likely the cause of lower densities of waterfowl.  

REGIONAL CUMULATIVE EFFECTS CONCLUSION 

The Coastal Hudson Bay Ecozone contained a greater amount of primary and secondary waterfowl 
habitat before hydroelectric development relative to what is currently available. These changes likely 
influenced local waterfowl populations by reducing the amount and quality of breeding, brood rearing, and 
staging habitat available. Other changes to food availability (including those to plants, insects, and 
potentially the fish community) likely also resulted from hydroelectric development. The majority of habitat 
loss and alteration was a result of the CRD and the Churchill Weir in the lower Churchill River. The 
portion of the lower Churchill River in this ecozone normally provided less important waterfowl habitat 
compared to other habitat available in the ecozone. However, due to expanding waterfowl populations 
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and their negative impacts on previously high-quality waterfowl habitat along the Hudson Bay coast, any 
loss of habitat within the region may cause increased crowding and further stress the remaining waterfowl 
habitat. The presence and development of transmission lines within the ecozone may increase the risk of 
collision mortality for waterfowl in the vicinity of these lines. However, the limited scale and distance from 
the primary waterfowl habitats near the coast suggest a relatively low amount of mortality that would not 
substantially affect waterfowl populations in the ecozone. The cumulative effects of waterfowl habitat loss 
and alteration and increased risk of collision mortality are likely minimal and are not anticipated to 
substantially affect waterfowl populations in this ecozone. 

6.4.7.2.2 Local Effects 

Localized areas within the ecozone had large changes in waterfowl habitat due to hydroelectric 
development. The considerably lowered water levels in the lower Churchill River and the partial 
restoration of higher water levels provided by the Churchill Weir caused considerable localized effects on 
waterfowl habitat. Localized effects at Marsh Point caused by upstream hydroelectric developments on 
the Nelson River were also reported (McDonald et al. 1997). The alteration and loss of habitat in these 
areas likely caused individuals in the local waterfowl populations to move to alternative habitat within the 
ecozone and elsewhere. Aboriginal traditional knowledge reported that the lower Churchill River and 
lower Nelson River supported numerous waterfowl during their spring and fall migrations and provided 
ample harvest opportunities (McDonald et al. 1997). McDonald et al. (1997) indicated further that some 
localized areas had decreased waterfowl numbers that were attributed to hydroelectric development. 
However, there appears to be an overall increase in waterfowl in the ecozone, particularly snow geese 
along Hudson Bay. Shifts in waterfowl habitat use, combined with expanding numbers of some species 
likely have had both positive and negative impacts for harvesting on localized areas.  
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6.4.8 Effects of Hydroelectric Development in the Region 
of Interest on Waterfowl 

• Waterfowl are important in the RCEA ROI to harvesters as a source of sustenance and sport.  
o Large numbers of waterfowl during migration may be a visual indicator of the health of the land 

for local resource users. 

• As long-term waterfowl population data were unavailable at a suitable scale for detecting potential 
hydroelectric impacts, waterfowl habitat was modelled for the pre- and post-hydroelectric periods. 
o The amount and distribution of primary (high quality) waterfowl habitat and secondary (lower 

quality) habitat were compared between the pre- and post-hydroelectric periods to determine 
potential hydroelectric impacts on waterfowl. 

o Waterfowl habitat models for the pre- and post-hydroelectric period used both off- and 
on-system habitat data. 

- Regional habitat models identified waterfowl habitat in waterbodies regulated by hydroelectric 
development and in those not regulated, and provided a coarse overview of waterfowl 
habitat. 

- On-system habitat models identified waterfowl habitat only in waterbodies regulated by 
hydroelectric development, and used refined habitat types to provide a more detailed 
assessment for these on-system shorelines.  

• Many of the major river systems and waterbodies that are currently regulated by hydroelectric 
development (e.g., Nelson River, Rat/Burntwood River System, SIL) are described in the literature in 
the pre-hydroelectric period as being important waterfowl staging habitat during migration and not 
important breeding or brood-rearing areas.  

• Overall, the amount of primary waterfowl habitat decreased by 1.9% in the RCEA ROI following 
hydroelectric development (Table 6.4.8-1). 

• Primary waterfowl habitat loss ranged from 0.2% in the Coastal Hudson Bay Ecozone to 2.2% in the 
Eastern Boreal Shield Ecozone (Table 6.4.8-1). 
o Habitat loss was largely a result of increased water levels on some major river systems, 

including the Rat/Burntwood River System and the Nelson River. The dewatering of the 
Churchill River also resulted in waterfowl habitat loss and alteration. 

o As water levels increased in the river systems due to the diversion or retention of water from 
hydroelectric development, existing marsh habitat along the shore zone and in offshore areas 
was inundated and lost due to increased water levels (which prevented the growth of marsh 
plant species) and erosion.  

o Hydroelectric developments have also resulted in more regulated water levels in some areas, 
reducing the amount of water level variation in some major river system and waterbodies.  

o Water level fluctuations, and especially periodic drawdowns, are required by many emergent 
plant species for germination.  

o In some areas, water level regulation limits extreme low-water events and prevents substrate 
from being exposed, limiting the re-establishment of marsh habitat. 

o The re-establishment of marsh habitat is also limited by the current seasonality of water flow in 
regulated systems. Seasonality of water flow has been reversed in several waterbodies, with 
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high water levels now occurring in the winter as opposed to the spring, based on electricity 
demands. The lack of large, spring water flows can prevent riparian wetlands from becoming 
inundated, promoting the establishment of terrestrial plant species and reducing suitability for 
waterfowl. 

• A total of 0.5% of secondary waterfowl habitat was gained in the RCEA ROI (Table 6.4.8-1). 
o Secondary waterfowl habitat was gained in most ecozones, with increases ranging from 4.4% 

in the Hudson Plains Ecozone to 12% in the Western Boreal Shield Ecozone (Table 6.4.8-1). 
o Two ecozones, the Taiga Shield and Coastal Hudson Bay ecozones, experienced a loss of 

secondary waterfowl habitat, 0.5% and 2.8%, respectively, due to the reduction of water levels 
in the lower Churchill River resulting from the operation of the CRD (Table 6.4.8-1). 

o The increase of secondary waterfowl habitat is assumed to be of limited value to waterfowl due 
to its already relatively high abundance in the RCEA ROI. 

• The identified impacts of hydroelectric development are consistent with the local impacts observed.  
o Aboriginal traditional knowledge indicates that waterfowl habitat was lost throughout the major 

river systems in the RCEA ROI due to increased water levels. In some areas, such as SIL 
(Taiga Shield Ecozone) and the Outlet Lakes area (Eastern Boreal Shield Ecozone), impacts 
have severely reduced harvest opportunities and caused harvesters to locate to new areas. 

• The overall impact of hydroelectric development on waterfowl populations appears to be of low to 
moderate magnitude, impacting local waterfowl populations, but having no apparent effect on regional 
waterfowl populations.  
o In some areas such as SIL and the lower Churchill River, hydroelectric developments have had 

a large impact on waterfowl habitat.  
o The effect these habitat changes have had on waterfowl production in many of the ecozones is 

unknown.  
o Data from the United States Fish and Wildlife waterfowl breeding survey that cover the Eastern 

Boreal Shield Ecozone, Western Boreal Shield Ecozone, Boreal Plains Ecozone, and roughly 
half of the Taiga Shield Ecozone, indicate that waterfowl populations have been steady or 
showed a slight increase in northern Manitoba since hydroelectric development began. These 
general trends suggest that despite hydroelectric development, sufficient suitable waterfowl 
habitat exists within the ecozones and the RCEA ROI to sustain waterfowl populations. 

o A few waterfowl species have shown decreasing trends. However, species-specific population 
trends were not examined further in this study due to a relative lack of detailed waterfowl data, 
and the numerous factors (e.g., wintering habitat) beyond the RCEA ROI that affect waterfowl 
populations. 
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Table 6.4.8-1: Regional Waterfowl Habitat Pre- and Post-Hydroelectric Development in the 

Ecozones in the Region of Interest 

Terrestrial 
Region or 
Ecozone 

Primary Habitat 1 
% Change 
in Habitat 

Secondary Habitat 
% Change 
in Habitat Pre-Hydro 2 

(ha) 
Post-Hydro 3 

(ha) 
Pre-Hydro 

(ha) 
Post-Hydro 

(ha) 

Western Boreal 
Shield 

155,459 151,986 -2 473,032 536,781 12 

Eastern Boreal 
Shield 

67,662 66,187 -2.2 838,976 890,064 6 

Boreal Plains 7,622 7,554 -0.9 79,558 79,558 0 

Taiga Shield 17,416.8 17,216.9 -1.1 602,416.5 599,401.5 -0.5 

Hudson Plains 5,150 5,127 -0.4 37,528 39,182 4.4 

Coastal Hudson 
Bay  

18,423.0 18,384.1 -0.2 141,106.5 137,291.9 -2.8 

Total 271,733 266,455 -1.9 2,172,617 2,282,278 -0.5 

1. See Appendix 6.4A for details on how these data were derived. 

2. Pre-hydroelectric development. 

3. Post-hydroelectric development. 
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6.5 Colonial Waterbirds 

6.5.1 Introduction 
Colonial waterbirds were selected as a subcomponent of the Birds Regional Study Component (RSC) 
based on various traditional and ecological perspectives (see Table 6.1.2-1, Land Introduction). 
Hydroelectric development can directly and indirectly affect key elements of the aquatic and terrestrial 
environments that support colonial waterbird populations (e.g., nesting habitat, food). For the regional 
cumulative effects assessment (RCEA), the focus will be on gulls and terns as representatives of this bird 
subcomponent. 

Gulls and terns were selected as representatives of colonial waterbirds as they are distributed over much 
of Manitoba and throughout the RCEA Region of Interest (ROI). Traditionally, the eggs of colonial 
waterbirds were collected and used as a source of food by First Nations resource users. In addition, 
legislation and regulations are in place to protect colonial waterbirds. Several studies have shown colonial 
waterbirds to be useful indicators of conditions encountered in aquatic ecosystems (Kushlan 1993; 
Weseloh 2011), which makes colonial waterbirds a good indicator for examining the effects of 
hydroelectric development. 

In northern Manitoba, data on colonial waterbirds are sparse due to the relative inaccessibility of most 
locations in the north. As a result, local, long-term/historical data on populations are absent and 
determining the effects of localized development is not possible. Despite this challenge, an attempt was 
made to determine the impacts of hydroelectric development on colonial waterbird populations within the 
RCEA ROI, by comparing the amount and distribution of colonial waterbird habitat prior to development 
with that currently available. This provides context in understanding how much colonial waterbird habitat 
has been altered or lost due to hydroelectric development. 

6.5.1.1 Pathways of Effects 
Hydroelectric development may have numerous effects on colonial waterbird populations and their 
habitats. Development has the potential to impact rocky reefs and islands, which are critical for sustaining 
colonial waterbird populations. In addition, hydroelectric development may also influence predator 
communities, mercury in the environment, and the risk of accidental mortality. An overview of the potential 
impacts and pathways of effects of hydroelectric development on colonial waterbirds is shown in 
Figure 6.5.1-1. 
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Figure 6.5.1-1: Potential Pathways of Effects of Hydroelectric Developments on Colonial Waterbirds
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6.5.1.1.1 Habitat 

Habitat is often described as a major driver for wildlife populations, including colonial waterbirds. Loss of 
suitable habitat is considered the primary threat to colonial waterbird conservation in North America 
(Parnell et al. 1988; Ivey and Herziger 2006). By definition, colonial waterbirds are an aquatic 
habitat-dependent group of birds, requiring aquatic habitats for the majority of their life cycle 
(Kushlan et al. 2002). Colonial waterbird nesting habitats (e.g., rocky reefs and islands) vary by species, 
but normally provide relative protection and isolation from predators and are near aquatic foraging sites. 
For example, many species of gulls, terns, pelicans, and cormorants commonly nest on islands with 
minimal to no vegetation, whereas grebes and rails nest in emergent aquatic vegetation, and great blue 
herons (Ardea herodia) and Bonaparte's gulls (Chroicocephalus philidelphia) nest at the tops of live trees 
near shorelines. For many colonial waterbird species, aquatic habitats are also used for staging during 
their migrations, as they provide security from predators and sustenance. Colonial waterbird broods are 
typically raised in aquatic areas as they offer young a variety of food in the form of invertebrates, 
vertebrates (primarily forage fish), and vegetation. Aquatic vegetation also provides colonial waterbirds 
and their broods shelter from the elements and concealment from predators. For ground-nesting gulls and 
terns, land clearing may increase the amount of suitable nesting habitat and provide alternate nesting 
habitat where existing colonies have been disturbed. 

6.5.1.1.2 Water Regime 

Changes to the water regime as a result of hydroelectric development can have numerous effects on 
colonial waterbird habitats. The presence of hydroelectric dams on major waterways typically results in a 
rise of water levels on the upstream side of the dam (reservoir) and a decrease in water levels on the 
downstream side. Increased water levels in reservoirs can result in the loss, addition, or alteration of 
colonial waterbird habitat on islands and shorelines. Higher water levels within reservoirs may flood out 
islands, and increase effects of wave action at nest sites. The loss or degradation of islands may reduce 
the amount of nesting habitat available for colonial waterbirds and result in the displacement of island 
nesters. Conversely, new islands may be formed upstream due to separation from the mainland and 
lower downstream water levels may expose new islands for nesting colonial waterbirds. 

Water regime alteration may reduce the quality of aquatic habitats. In naturally functioning systems, the 
high-water peak within a river system occurs during the spring due to snowmelt and run-off. In areas 
upstream of hydroelectric development, this high-water peak is often reduced, as water is stored for 
winter use when energy demand increases (Environment Canada 2004). Steady water levels may lead to 
reduced plant and invertebrate biodiversity and biomass if water levels are maintained high (Bunn and 
Arthington 2002), resulting in less available food for some colonial waterbirds (Kushlan et al. 2002). 
Downstream of hydroelectric development, erratic flow patterns typically contribute to reduced plant, 
invertebrate and vertebrate species richness (Bunn and Arthington 2002) resulting in less available food 
for some colonial waterbirds. If aquatic habitat quality is degraded, fewer colonial waterbirds may be 
supported, birds may be displaced, and productivity of local populations may be reduced 
(Kushlan et al. 2002). 
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6.5.1.1.3  Mercury 

The impoundment of water and inundation of land as a result of hydroelectric development can cause 
increased concentrations of mercury and other heavy metals in the aquatic ecosystem (Jackson 1988). 
Microorganisms transform mercury into methylmercury, which is biomagnified, with organisms higher in 
the food chain having a greater chance of accumulating higher levels of mercury 
(Environment Canada 2010). Colonial waterbirds may accumulate methylmercury by consuming 
invertebrates or fish that have been exposed to methylmercury. The amount of methylmercury 
accumulation is dependent upon the diet of the species (Environment Canada 2010). Because they 
occupy high trophic levels in aquatic ecosystems, colonial waterbirds are susceptible to biomagnification 
and can accumulate relatively high levels of pollutants, including methylmercury. As waterbirds are highly 
sensitive to toxic effects (Heinz et al. 2009), higher levels of methylmercury can alter their foraging 
efficiency and behaviour, as well as reduce hatching success and hatchling survival, leading to impaired 
productivity (Burgess and Meyer 2008). 

6.5.1.1.4 Linear Features 

Nesting habitat may be lost or altered from the creation of linear features on the landscape, such as 
transmission lines and roads. Roads and transmission lines can have numerous effects on colonial 
waterbirds and their habitats. 

Roads can affect wetland quality by altering water flow patterns on the landscape, raising the water table 
on the upslope side and lowering the water table on the downslope side, resulting in changes to wetland 
vegetation (Forman and Alexander 1998). Roads may also alter water quality of nearby wetlands through 
increased sedimentation from road dust, salt, heavy metals, or other pollutants, affecting both the flora 
and fauna (Forman and Alexander 1998). 

Colonial waterbirds are vulnerable to collisions with transmission lines. Large birds such as great blue 
heron and gulls with high wing-load and slow manoeuvrability are especially vulnerable 
(Rioux et al. 2013). Conversely, smaller-bodied and agile fliers such as terns are better able to avoid 
transmission lines (Henderson et al. 1996). Collisions with transmission lines may be more prevalent 
during the fall when numerous immature and relatively inexperienced birds are migrating south (Bevanger 
1998; Crowder and Rhodes 2002), with nocturnal migrants being particularly vulnerable 
(Avian Power Line Interaction Committee 2012). Daily migrants are at increased risk of collisions where 
transmission lines are situated between colonies and foraging areas. Collision risks can be reduced 
substantially where transmission lines are routed to avoid colonies and movement pathways to foraging 
areas (e.g., Bevanger 1994), and with the use of bird diverters that are mounted to ground wires 
(e.g., Barrientos et al. 2011). 

6.5.1.1.5  Sensory Disturbance 

Sensory disturbance from roads, and to a lesser degree transmission lines, can cause loss or alteration of 
foraging and breeding habitat by deterring colonial waterbirds from staging and nesting. Increased 
accessibility to nesting colonies for egg harvesters may result in increased sensory disturbance in 
localized areas. Some colonial waterbirds, however, may continue nesting despite ongoing sensory 
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disturbances due to strong fidelity to historic nesting sites. When sensory disturbances occur during the 
breeding period, sensitive birds may be disturbed, leading to reduced reproductive success and 
population declines. Disturbance can result in the relocation of colonial waterbird nesting areas 
(Morris and Hunter 1976). 

6.5.1.1.6  Harvest 

Currently, colonial waterbird species present in Manitoba are rarely hunted, though several species were 
hunted up to the early 20th century, for both the plume trade and for food. Traditionally, First Nations 
communities have harvested gull eggs in northern Manitoba (Fox Lake Cree Nation 2012). Egg collecting 
is not currently an active practice in the entire RCEA ROI (Cree Nation Partners 2012) though some 
Nisichawayasihk Cree Nation (NCN) resource users do harvest gulls and their eggs 
(Manitoba Hydro and NCN 2003a). Increased access to waterbird colonies from new roads and trails 
could provide egg harvesters with better access to areas with large numbers of waterbird nests that were 
previously not as easily accessible. The increased accessibility may result in increased harvesting 
pressure in localized areas. However, ground-nesting gulls have evolved to replace eggs lost to factors 
such as water inundation and predators (Brown and Morris 1996), thus the effect of increased egg 
harvest pressure on populations is small unless harvest is done in an unsustainable manner 
(i.e., repeated intrusion into colonies or over harvesting of eggs). 

6.5.1.1.7 Predation 

Avian predators, such as hawks and eagles, may be attracted to transmission lines as they offer elevated 
perch sites (Strahlecker 1978). The creation of raptor perch sites, particularly near waterbird colonies, 
could increase waterbird predation in localized areas. Terrestrial predators may use roads and 
transmission lines as travel corridors, which can alter the predator community within a region 
(Forman and Alexander 1998). Predators may also be attracted to roadsides in response to available 
road kill and human garbage (Jacobson 2005), which could lead to increased predation of waterbird 
colonies near roads. 

6.5.1.1.8  Climate Change 

An increase in frequency and intensity of extreme weather events may lead to increased nest losses and 
reduced productivity. Rain and wind can also interfere with foraging. When the water surface is disturbed 
by wind, tern diving success is reduced (Dunn 1975) and decreases in feeding success can delay 
egg-laying, reduce clutch size, increase length of incubation or incubation bouts, and may decrease chick 
growth and survival (Burger and Gochfeld 1991). 

Although forest fires are natural drivers within the boreal forest ecosystem that impact colonial waterbird 
populations, climate change may increase the frequency of hotter, drier breeding seasons thus increasing 
the number and scale of forest fires, making nesting habitat unsuitable for a period of time following a 
burn. If burns occur too frequently, habitat may be unsuitable for colonial waterbirds and production within 
localized areas may be reduced. 
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6.5.1.2 Indicators and Metrics 

6.5.1.2.1 Driver Indicator — Habitat 

Colonial waterbirds can be monitored using a variety of metrics to provide different sources of information 
to assess population health. Due to the lack of colonial waterbird information available for northern 
Manitoba, including published Aboriginal traditional knowledge (ATK) reports, habitat was the driver 
indicator principally used for the RCEA. 

Habitat is often recognized as one of the main driving factors behind the health and sustainability of 
wildlife populations. For colonial waterbirds, there are different habitat requirements specific to different 
species of colonial waterbird; nesting gulls and terns require bare-ground or sparsely vegetated islands 
(Photo 6.5.1-1). Very little information is available in the literature regarding the general size (ha) of 
colonial waterbird nesting islands. One study reported ring-billed gulls (Larus delawarensis) nesting on a 
5.1 ha island in Presqu'ile Provincial Park near Brighton, Ontario (Kirkham and Morris 1979). However, 
recent environmental assessment studies near the Keeyask Generation Project have documented known 
gull and tern nesting and loafing islands within the Nelson River, located at Gull Rapids and Birthday 
Rapids, to be less than 3.6 ha in size. 

 
Source: Wildlife Resource Consulting Services MB Inc., June 2015 

Photo 6.5.1-1: Example of Bare-Rock Island used by Nesting Colonial Waterbirds 

 



REGIONAL CUMULATIVE EFFECTS ASSESSMENT – PHASE II 
LAND – COLONIAL WATERBIRDS 

DECEMBER 2015 6.5-7 

For the RCEA, rocky reef and small island (greater than 0.01 ha and less than 3.6 ha) habitat will be used 
as a response indicator in an attempt to determine the impact of hydroelectric development on colonial 
waterbirds. A comparison of the amount and distribution of rocky reef and island habitat before and after 
hydroelectric development will be the metric used to measure the impact on colonial waterbirds. The 
potential pathways of hydroelectric developments on colonial waterbird rocky reefs and island habitat are 
described below. 

METRIC 1 – AMOUNT OF PRIMARY HABITAT 

Based on the completed habitat modes, it is possible to assess the amount of potential primary 
(high quality) habitat on the landscape that could be used by colonial waterbird populations before and 
after hydroelectric development. As such, the area (ha) of primary habitat and the number of nesting 
islands provide metrics of colonial waterbird habitat availability. 

METRIC 2 – DISTRIBUTION OF PRIMARY HABITAT 

The distribution of colonial waterbird habitat pre- and post-hydroelectric development is used as a second 
metric. Colonial waterbird habitat distribution is discussed qualitatively to allow for a review of whether 
there are suitable primary habitats distributed in the RCEA ROI to meet the various biological and 
environmental factors that influence colonial waterbird populations. 

6.5.1.3 Benchmarks 
As indicated in Intactness, Section 6.2.1.3, an effects benchmark is a precautionary value or range of 
values that are below the point where a sudden, dramatic change in the RSC would be expected to occur. 
Information on benchmarks and thresholds for effects on colonial waterbirds at this scale is not available 
from published literature. For the RCEA, benchmarks of habitat disturbance were defined as low (less 
than 1% of colonial waterbird nesting island area removed as a result of hydroelectric development), 
moderate (1–10% removed), and high (greater than 10% removed). These benchmarks are more 
conservative than those applied to other bird species in the Keeyask Environmental Impact Statement 
(EIS) (Keeyask Hydropower Limited Partnership 2012). 

6.5.1.4 Approach and Methods 
A literature review was conducted to identify quantitative and qualitative data on colonial waterbird 
populations within the RCEA ROI and the effects of hydroelectric development on colonial waterbirds. 

The amount and distribution of gull and tern nesting habitat is the metric being used to measure the 
impact of hydroelectric development on colonial waterbirds. The detailed methods used to provide 
information for this metric are presented in Appendix 6.5A. In brief, a regional colonial waterbird habitat 
model was developed for each terrestrial region within the RCEA ROI. The regional habitat model used 
both on- and off-system habitat data to determine the potential impacts of hydroelectric development 
throughout the terrestrial region. On-system habitat data were also examined to determine changes along 
waterbodies regulated by hydroelectric development. The amount and distribution of available primary 
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colonial waterbird habitat prior to hydroelectric development was compared to that available 
post-hydroelectric development. 

The following sections outline the assessments undertaken for colonial waterbirds, by ecozone. These 
sections are followed by a summary assessment of the cumulative effects within the RCEA ROI as a 
whole. 

6.5.1.5 Data Limitations 
The principal data limitations for the colonial waterbird assessment included: 
• very few published ATK or local knowledge reports for some areas; 
• little quantitative or qualitative information on colonial waterbirds before hydroelectric development; 

• monitoring information from the operation phase of the Wuskwatim GP is not yet available; 
• monitoring information concerning bird-wire collisions at diverter and non-diverter sites of the 

Bipole III Transmission Project is not yet available; and 
• lack of soil and vegetation cover data on existing potential nesting islands. 

As is the case in all long-term assessments (in this case covering more than forty-five years), limitations 
in available information inevitably place constraints on the analysis possible. Despite these limitations, as 
outlined above in the Approach and Methods (Section 6.5.1.4), sufficient information exists to provide 
data for the selected indicators and a reasonably robust assessment of the impacts of hydroelectric 
development on colonial waterbirds within the RCEA Region of Interest. The assessments provided 
below discuss these limitations for those terrestrial regions where there was potential for them to 
substantively alter any conclusions regarding regional cumulative effects. 
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6.5.2 Western Boreal Shield Ecozone 
The Western Boreal Shield Ecozone contains numerous hydroelectric developments, as well as 

non-hydroelectric developments. Some of the major hydroelectric developments include the Notigi 

Control Structure, Wuskwatim Generation Project, as well as the Wuskwatim and Bipole III transmission 

projects. While the construction and start of operation of these projects spans several decades, 1958 was 

the year considered to be the cut off for the pre-hydroelectric development period in this ecozone, marked 

by the construction of a transmission line from the Kelsey Generating Station (GS) to Thompson. 

Non-hydroelectric developments included several mines, the City of Thompson, and portions of Highways 

6 and 391. 

Map 6.5.2-1 outlines the terrestrial regions found within the Western Boreal Shield Ecozone, overlain with 

the Hydraulic Zones used in the physical and aquatic environment portions of the RCEA Phase II report. 

6.5.2.1 Changes in Indicators over Time 

Due to the absence of long-term colonial waterbird population data in the ecozone, the amount and 

distribution of colonial waterbird habitat was the indicator used to examine the impacts of hydroelectric 

development. Results and comparisons to current habitat availability are presented in Section 6.5.2.1.2. 

Available information on colonial waterbird populations in the ecozone was included to provide additional 

context to the analysis.  

6.5.2.1.1 Before Hydroelectric Development  

Little information exists regarding colonial waterbird populations or their habitat in the Western Boreal 

Shield Ecozone prior to hydroelectric development, which began in 1958 (Section 6.5.2). 

Prior to hydroelectric development in the Western Boreal Shield Ecozone, 4,720 islands, covering 

2,338 ha were available as potential habitat to nesting colonial waterbirds (Table 6.5.2-1). A large 

proportion of on-system islands (47%) were located in the Baldock Terrestrial Region (Table 6.5B-11). 

 

                                                      

1 Tables, figures, and maps with a letter in their number (e.g., A) can be found in the appendices for this chapter. 
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6.5.2.1.2 After Hydroelectric Development 

COLONIAL WATERBIRD HABITAT 

The detailed hydraulic conditions of the major lakes and rivers in the Western Boreal Shield Ecozone can 
be found in Part IV, Physical Environment (Water Regime, Sections 4.3.3.4–4.3.3.7). In general, the 
Churchill River Diversion (CRD) increased water levels considerably, up to 50 ft (15.2 m) just upstream of 
the Notigi Control Structure and caused 175 square miles (453 km2) of overland flooding (Water Regime, 
Section 4.3.3.2). Considerably increased flows and water levels also developed in the Rat/Burntwood 
River System as a result of the CRD. Water levels increased up to 14.3 ft (4.4 m) in waterbodies along 
the Rat/Burntwood river system, and flooded 31.6 square miles (81.9 km2) of land. Natural water level 
fluctuations were also affected, with higher water levels occurring in the winter rather than spring and 
relatively little variation between seasons (Water Regime, Section 4.3.3.5). Other hydraulic impacts were 
also noted for the reservoir of the Wuskwatim Generation Project and downstream areas, including 
increased water levels, increased flow, and additional overland flooding (Water Regime, Sections 4.3.3.6 
and 4.3.3.7). 

According to the regional habitat model, the number of potential nesting islands increased in all terrestrial 
regions in the Western Boreal Shield Ecozone following hydroelectric development. The number of 
islands greater than 0.01 ha and less than 3.6 ha in the Wuskwatim, Rat, and Baldock terrestrial regions 
increased due to increased water levels resulting from the operation of the CRD (Table 6.5.2-1). The 
largest increase in the number of islands occurred in the Rat Terrestrial Region, where islands formed as 
a result of flooding terrestrial habitats. Distribution of colonial waterbird habitat is mainly associated with 
large lakes and waterways, but is scattered throughout most of the ecozone (Map 6.5.2-2). Detailed maps 
of colonial waterbird habitat in each terrestrial region are found in Appendix 6.5B. 

Table 6.5.2-1: Regional Colonial Waterbird Habitat Pre- and Post-hydroelectric Development 
in the Terrestrial Regions of the Western Boreal Shield Ecozone 

Terrestrial 
Region or 
Ecozone 

Number of 
Islands Pre-

Hydro 1 

Total Area 
(ha) of 
Islands  

Pre-Hydro 

Number of 
Islands Post-

Hydro 2 

Total Area (ha) 
of Islands 

Post-Hydro 
% Change in 
Island Area 

Paint 1,689 762 1,730 788 3.4 

Wuskwatim 727 328 901 420 27.9 

Rat 1,535 770 1,839 1,060 37.5 

Baldock 769 477 849 586 22.8 

Western Boreal 
Shield Ecozone 4,720 2,338 5,319 2,853 22.0 

1. Pre-hydroelectric development. 
2. Post-hydroelectric development. 
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An increase of potential nesting islands in all terrestrial regions was observed in the on-system habitat 
data (Table 6.5B-1). The increase in island area ranged from 58% in the Baldock Terrestrial Region to 
260% in the Rat Terrestrial Region. 

COLONIAL WATERBIRD POPULATION 

The majority of the information about colonial waterbirds in the Western Boreal Shield Ecozone is from 
the Wuskwatim Generation Project Environmental Impact Statement (Wuskwatim EIS) and the monitoring 
reports produced during construction of the project. Baseline conditions were established during field 
studies in 2000, 2001, and 2004 (TetrES 2003a, b, 2004), after the CRD. Surveys for the EIS were 
conducted along waterbodies of the Rat-Burntwood River system, including Wuskwatim Lake and at 
nearby waterbodies for comparison, with a focus on Wuskwatim and Opegano lakes (TetrES 2003c). 
Construction of the Wuskwatim Generation Project began in 2006, and was completed in late 2012. 
Construction monitoring bird surveys at the access road and generating station site were conducted in 
2007, 2009, and 2011 (TetrES 2008b, 2009b; Stantec 2011b). Surveys focused on terrestrial habitat and 
were not specific to colonial waterbirds. 

Other hydroelectric developments in the ecozone include a portion of the Wuskwatim Transmission 
Project. Manitoba Hydro and NCN (2003b) described pre-project environmental conditions based on 
breeding bird surveys conducted in terrestrial habitat in 2002. Post-project monitoring for birds was 
conducted from 2010 to 2012, and focused on bird-wire collisions at bird diverter sites, terrestrial bird 
communities, and stick nests (Wildlife Resource Consulting Services MB Inc. [WRCS] 2012). 

TetrES (2003c) described pre-project conditions for colonial waterbirds in the Wuskwatim EIS. Gull and 
tern density was relatively high in the Sesep Lake area in spring 2001. Herring gulls (Larus argentatus), 
ring-billed gulls, Bonaparte's gulls, and black terns (Chlidonis niger) were relatively common, and 
common terns were not often observed. A herring gull colony was observed on a small island in 
Wuskwatim Lake in 2000 and 2001. Marsh habitat in the Sesep Lake and Wuskwatim Brook areas was 
identified as important foraging habitat for some species, mainly black terns. Gulls were observed on the 
stretch of the Burntwood River between Taskinigup Falls and Opegano Lake, where foraging habitat and 
limited nesting habitat could be found. No terns were found at Opegano Lake, and most gulls observed 
were foraging at the nearby rapids or flying overhead. 

Effects of the Wuskwatim Generation Project on colonial waterbirds were mainly anticipated to be 
associated with habitat loss at project footprints (access roads, borrow areas, and the GS site, flooding in 
the reservoir area between Wuskwatim Falls and Taskinigup Falls), and sensory disturbances from 
people and construction activities such as blasting (TetrES 2003c). Construction began in 2006, and no 
unexpected effects on birds were observed during construction monitoring in 2007, 2009, and 2010 
(TetrES 2008b; 2009b; Stantec 2011b). Terrestrial habitats in and near project footprints were surveyed, 
though no studies specific to colonial waterbirds were conducted. 

Effects of the Wuskwatim Transmission Project on all waterbirds were expected to include minimal habitat 
alteration and some mortality due to collisions with the transmission line (Manitoba Hydro and NCN 
2003b). The transmission line was routed to avoid most wetlands and not pass within 1 km of known 
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waterbird concentration areas (Manitoba Hydro and NCN 2003b). Bird diverters were installed on ground 
wires to protect great blue herons and other waterbirds from collisions with the transmission line (WRCS 
2012). Up to 17 sites were monitored from 2010 to 2012, including near known colonies at Frog Creek 
and near the Birchtree Station. Of the 15 bird fatalities recorded over the three-year period, none were 
identified as colonial waterbirds (WRCS 2012). 

An additional hydroelectric project in the ecozone is a portion of the Bipole III Transmission Project. 
WRCS (2011) described pre-project environmental conditions based on an aerial survey of the Preferred 
Final Route in 2009. Effects of the Bipole III Transmission Project on colonial waterbirds were mainly 
anticipated to be associated with increased mortality from bird/wire collisions and increased predation by 
raptors perching on transmission towers (WRCS 2011). Project monitoring in 2014 did not indicate any 
waterbird colonies in the portion that extends into the Western Boreal Shield Ecozone 
(AMEC Environment and Infrastructure 2015). 

Based on data collected for the Manitoba Breeding Bird Atlas between 2010 and 2014 in the Western 
Boreal Shield Ecozone, ring-billed gull and common tern were widespread and common. Ring-billed gull 
had possible breeding evidence in the Paint and Wuskwatim terrestrial regions, and had confirmed or 
possible breeding evidence in a large number of survey areas in the Rat Terrestrial Region (Manitoba 
Breeding Bird Atlas 2015). The Baldock Terrestrial Region gull distribution appears sparse, though this 
could be due to either limited sampling effort or limited habitat. Breeding colonies located in suitable 
habitat were also confirmed. Similarly, confirmed breeding records of common tern were identified in all 
terrestrial regions. 

6.5.2.2 Cumulative Effects of Hydroelectric Development 

6.5.2.2.1 Regional Effects 

INDICATOR RESULTS 

Following hydroelectric development in the Western Boreal Shield Ecozone, the distribution of islands 
and total island area changed considerably. A total of 599 potential nesting islands were created and the 
total area of potential nesting islands increased by 22%. The number of islands in the Paint Terrestrial 
Region remained relatively constant pre- to post-hydroelectric development due to the relatively low 
number of islands present on-system. The number of islands increased in the other terrestrial regions, 
with a corresponding increase in area from between 22.8 to 37.5%. Based on the benchmarks used for 
the RCEA, the changes to colonial waterbird habitat were high (greater than 10% increase) in all but the 
Paint Terrestrial Region. 

EVALUATION OF EFFECTS 

The increased water levels caused by the CRD in the Rat, Notigi, and Burntwood rivers likely inundated 
the existing low-lying nesting islands located in these rivers. However, the increased water levels also 
caused small, elevated areas of land to lose connection with mainland areas, creating numerous small 
islands. Based on the benchmarks used for the RCEA, the changes to colonial waterbird habitat were 
high (greater than 10% increase) in all but the Paint Terrestrial Region, and appeared to benefit colonial 
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waterbirds as potential nesting habitat increased. As original nesting islands were inundated by increased 
water levels, colonial waterbirds were likely forced to use other suitable, newly created islands for nesting 
where available within the ecozone, or travel elsewhere to find suitable nesting habitat. However, the 
location and number of the islands currently used by nesting colonial waterbirds is unknown. 

The quantity of islands identified as potential nesting habitat is likely lower than the habitat model 
predicted, as the vegetation and soil type on the islands created following hydroelectric development is 
unknown, and these factors will affect nesting habitat suitability. For example, some of the potential 
nesting islands in the Isset, Rat and Sesep lakes areas are composed of stationary peatlands. These 
islands tend to disintegrate from wave action over time. Other peat islands float, move and may 
eventually submerge. Peat islands (see Terrestrial Habitat, Section 6.3) are highly likely to continue 
disintegrating, and over time, disappear completely. In addition to being vegetated, which reduces their 
suitability for gulls and terns, these conditions result in poor quality potential nesting habitat for colonial 
waterbirds. The disappearance of peat islands over time would result in a decrease in the number of 
islands previously identified as colonial waterbird nesting habitat. The lower quality of peat island habitat 
for colonial nesting birds was not captured in the existing model. However, it is estimated that about 20% 
(or a similarly low proportion) of the islands in Isset, Rat and Sesep lakes are peat islands. Therefore, 
while this circumstance in these particular lakes does reduce island availability by a small amount in this 
terrestrial region, it stems from the high level of flooding in this Hydraulic Zone, a condition that is not 
representative of other terrestrial regions in this ecozone. In other cases, it is possible that over time, 
rocky substrates on newly formed islands were exposed as a result of erosion processes, providing 
suitable nesting habitat for colonial waterbirds. 

The CRD increased water levels and flow rates, and changed seasonal water flow patterns in the Rat, 
Notigi, and Burntwood rivers. The seasonal flow patterns changed so that higher water levels now 
typically occur in the winter as opposed to the summer (Water Regime, Section 4.3.3.5). Greater flow 
rates increased on-system bank and island erosion. Combined with the reduced water level variation, 
from 1.2 ft (0.4m) to 0.9 ft (0.3 m), measured at Footprint Lake (Water Regime, Section 4.3.3.5), currently 
existing colonial waterbird habitat may be less prone to temporary disturbance during the nesting period 
due to water level fluctuations resulting from hydroelectric development. However, the absence of natural 
water level fluctuations during years of low water reduces the chances that other small reefs and islands 
may be exposed and potentially used by colonial waterbirds for loafing or nesting. Some islands may 
have also eroded more quickly and possibly disappeared due to the increased water flow. 

REGIONAL CUMULATIVE EFFECTS CONCLUSION 

Operation of the CRD resulted in the replacement of small islands in the Western Boreal Shield Ecozone, 
which likely caused a distributional shift in habitat use by colonial nesting waterbirds. As original nesting 
islands were inundated by increased water levels, colonial waterbirds were likely forced to use other 
suitable, newly created islands for nesting within the ecozone, or to travel elsewhere to find suitable 
nesting habitat. While considerable new potential nesting habitat was created, the value of the newly 
created islands to colonial waterbirds for nesting is unknown. It is possible that over time as erosion and 
high water levels occurred, the suitability of some islands for nesting colonial waterbirds increased. This 
process may be ongoing in some areas. Though there are no extensive survey data, given the large 
number of new islands, it is likely that some replacement of lost habitat has occurred. In the existing 
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environment, peat islands are unlikely to support nesting colonies; however, these islands constitute a 
small portion of available islands in the ecozone. 

Other hydroelectric developments, such as the Wuskwatim Generation Project, contributed incrementally 
to the changes in colonial waterbird habitat. The presence and development of transmission lines 
throughout the ecozone may increase the risk of collision mortality for colonial waterbirds in the vicinity of 
these lines. The relatively low amount of potential mortality from bird-wire collisions, however, would not 
substantially affect colonial waterbird populations in the ecozone, especially as few transmission lines 
intersect areas of colonial waterbird nesting habitat. Other, non-hydroelectric projects are unlikely to 
physically alter or remove potential colonial waterbird reefs and islands, with the exception of forestry 
operations that can inadvertently alter colonial waterbird habitat (e.g., great blue heron rookeries) or 
construction of provincial roads that span large rivers. 

Taken together, these changes likely affected local colonial waterbird populations, causing a shift in 
habitat use to other locations within the ecozone or elsewhere. The degree to which regional populations 
have been affected is not clear. The local effects were likely considerable, although based on recent 
environmental studies, it appears colonial waterbird populations are still numerous and widespread 
throughout the ecozone. 

6.5.2.2.2 Local Effects 

Local effects on colonial waterbird habitat appear to be considerable compared to regional effects. 
Increased water levels as a result of the CRD increased the number of islands, but traditional nesting 
islands were likely inundated and the suitability of the newly flooded islands is unknown. Webb (1974) 
indicated that all of the nesting islands would be flooded at the water level proposed following the 
construction of the CRD, but did not suggest that new islands would be created. Goulden et al. (1968) 
also indicated that the plant and animal community would be considerably affected, and that many 
habitats would be "completely obliterated". The alteration of nesting habitat likely resulted in local 
breeding populations shifting their habitat use to suitable habitat found elsewhere in the ecozone or 
further away. 
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6.5.3 Eastern Boreal Shield Ecozone 
The Eastern Boreal Ecozone contains a number of hydroelectric and non-hydroelectric developments. 
Some of the major hydroelectric developments in the ecozone include the Kiskitto Control Structure, and 
the Jenpeg, Kelsey, and Kettle GSs, and Keeyask Generation Project. While the construction and start of 
operation of these projects spans several decades, 1957 was considered to be the cut off for the 
pre-hydroelectric development period in this ecozone, marked by the construction of a rail spur from 
Thompson to the Kelsey GS. Non-hydroelectric developments include roads and a portion of the Hudson 
Bay Railway. 

Map 6.5.3-1 outlines the terrestrial regions found within the Eastern Boreal Shield Ecozone, overlain with 
the Hydraulic Zones used in the physical and aquatic environment portions of the RCEA Phase II report. 

6.5.3.1 Changes in Indicators over Time 
Due to the absence of long-term colonial waterbird population data in the ecozone, the amount and 
distribution of colonial waterbird habitat was the indicator used to examine the impacts of hydroelectric 
development. Results and comparisons to current habitat availability are presented in Section 6.5.3.1.2. 
Available information on colonial waterbird populations in the ecozone was included to provide additional 
context to the analysis. 

6.5.3.1.1 Before Hydroelectric Development  

Little data or information exists regarding the status of colonial waterbird populations or habitat in the 
Eastern Boreal Ecozone prior to hydroelectric development. At a scale larger than the Eastern Boreal 
Shield Ecozone, Godfrey (1966) indicated that island-nesting species such as common tern 
(Sterna hirundo) were locally common summer residents and transients in their breeding distribution 
throughout Canada. Herring gull was broadly distributed and tended to be common to abundant during 
migration. Ring-billed gull breeding range in Manitoba was limited to the upper portion of the Nelson 
River, but this species has greatly expanded its range and numbers in recent years (Godfrey 1986). 

One report by Webb (1973) indicated that the Outlet Lakes Area contained good habitat 
(i.e., marshy shorelines) for red-necked (Podiceps grisegena), horned (Podiceps auritus), and pied-billed 
grebes (Podilymbus podiceps). However, the area did not appear to support any large breeding colonies. 
Several white pelicans (Pelecanus erythrorhynchos) were also observed in the area, but no breeding 
colonies were observed. 

Prior to hydroelectric development in the Eastern Boreal Shield Ecozone, 14,209 islands, covering 
7,606 ha were available to colonial nesting waterbirds (Table 6.5.3-1). The majority of on-system islands 
(89%) were located in the Upper Nelson Terrestrial Region (Table 6.5.3-1). 
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6.5.3.1.2 After Hydroelectric Development  

COLONIAL WATERBIRD HABITAT 

The detailed hydraulic conditions of the major lakes and rivers in the Eastern Boreal Shield Ecozone can 
be found in the Part IV, Physical Environment (Water Regime, Sections 4.3.2.2–4.3.2.4, 4.3.4.2, and 
4.3.4.3). In general, the numerous generating stations and control structures on the Nelson River 
increased water levels on the river system. The regulation of Lake Winnipeg through a series of control 
structures in the Outlet Lakes area increases the outflow of Lake Winnipeg by about 50%, which is 
regulated downstream by the Jenpeg GS. As a result of this increased flow and regulation, the Jenpeg 
GS increased water levels in the forebay and increased the range of water levels from 7 ft (2.1 m) to 12 ft 
(3.7 m) and flooded 25 square miles (65 km2) of land (Water Regime, Section 4.3.2.2). The Kelsey GS 
increased water levels in the forebay (Nelson River) by 30 ft (9.1 m) and flooded 63.5 square miles (164.5 
km2) of land (Water Regime, Section 4.3.2.4). The Kettle GS increased water levels in Stephens Lake by 
103.3 ft (31.5 m) and flooded 85.3 square miles (221 km2) (Water Regime, Section 4.3.4.3).  

The regional habitat data indicated that the number of islands increased in three of the four terrestrial 
regions in the Eastern Boreal Shield Ecozone following hydroelectric development (Table 6.5.3-1). The 
number of potential nesting islands increased considerably in the Keeyask and Upper Nelson terrestrial 
regions, while the Dafoe Terrestrial Region experienced a relatively small increase and the Molson 
Terrestrial Region remain unchanged (Table 6.5.3-1). Distribution of colonial waterbird habitat is mainly 
associated with large lakes and waterways, but is scattered throughout most of the ecozone 
(Map 6.5.3-2). Detailed maps of the colonial waterbird habitat in each terrestrial region are found in 
Appendix 6.5B. 

Table 6.5.3-1: Regional Colonial Waterbird Habitat Pre- and Post-hydroelectric Development 
in the Terrestrial Regions of the Eastern Boreal Shield Ecozone 

Terrestrial 
Region or 
Ecozone 

Number of 
Islands  

Pre-Hydro 1 

Area (ha) 
of Islands  
Pre-Hydro 

Number of 
Islands  

Post-Hydro 2 

Area (ha) of 
Islands  

Post-Hydro 

% Change 
in Island 

Area 

Keeyask 844 551 1,065 740 34.2 

Dafoe 2,597 1,678 2,621 1,712 2.0 

Upper Nelson 6,781 3,222 8,627 3,716 15.3 

Molson 3,987 2,154 3,987 2,154 0.0 

Eastern Boreal 
Shield Ecozone 14,209 7,606 16,300 8,322 9.4 

1. Pre-hydroelectric development. 
2. Post-hydroelectric development. 

A relatively large increase in the number of potential nesting islands in the Keeyask, Upper Nelson, and 
Dafoe terrestrial regions was indicated by the on-system habitat data. The Dafoe Terrestrial Region 
contained a relatively high number of potential nesting islands on-system, which resulted in a greater 
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proportional increase in island area compared to the regional habitat data. Island area remained 
unchanged in the Molson Terrestrial Region (Table 6.5B-2). 

Additional island data were also available for Stephens Lake in the Keeyask Terrestrial Region. In 1962, 
prior to the filling of the Stephens Lake reservoir for the Kettle GS, the lake contained 384 islands, of 
which 333 (total of 117 ha) were islands greater than 0.01 ha and less than 3.6 ha in size (Map 6.5.3-3). 
Following the creation of the reservoir, 331 islands remained, of which 275 (total of 185 ha) were less 
than 3.6 ha in size. Despite the loss in the total number of islands due to reservoir impoundment, the total 
area of islands less than 3.6 ha in size (primary colonial waterbird habitat) increased. This was due to the 
loss of very small islands (less than 0.1 ha) and the creation of larger islands (greater than 1 ha) as a 
result of the inundation of points and peninsulas, which separated them from the mainland. In 1962 
(prior to reservoir filling), 186 islands were less than 0.1 ha in size in 1999 (after reservoir filling), only 38 
were less than 0.1 ha in size. However, in 1962, 42 islands were greater than 1 ha in size in 1999, 58 
were greater than 1 ha in size. It is likely that these larger islands created by reservoir inundation were 
vegetated by forest cover and are less likely to provide higher quality habitat if compared to the islands 
found within the Nelson River and Moose Nose Lake previously.  

COLONIAL WATERBIRD POPULATION 

The majority of information on colonial waterbirds in the Eastern Boreal Ecozone comes from 
environmental studies conducted for the Keeyask Generation Project. The construction and operation of 
the Keeyask GS was anticipated to inundate the bare-rock islands in Gull Lake as well as others located 
upstream that were used by thousands of gulls and terns (Fox Lake Cree Nation 2012).  

In 2006 and 2007, aerial surveys were conducted along Gull Lake and a portion of the Churchill River in 
an attempt to locate significant gull nesting colonies. In 2006, bird densities were low and no gull or tern 
colonies were observed (TetrES 2007). In 2007, three gull colonies were located, one in the north arm of 
Stephens Lake that supported five nesting pairs, another on Bissett Lake (20 nesting pairs), and the third 
at the confluence of the Churchill and Little Churchill rivers (40 nesting pairs) (TetrES 2008c). 

As part of the environmental studies for the Keeyask Generation Project, colonial waterbird surveys were 
conducted by helicopter in the spring, summer, and fall between 2001–2003, and in 2011 in the Keeyask 
area. Helicopter surveys were conducted along the Nelson River from Clark Lake to Gull Lake, along the 
north and south shores of Stephens Lake, 20 km upstream of the Limestone GS, and along waterbodies 
adjacent to and outside the Nelson River system. Helicopter surveys were also conducted in the spring 
and summer of 2013 along the north and south shores of Gull Lake and the portion of the river to the east 
to Clark Lake, as well as portions of Split Lake (Stantec 2014b).  
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From 2001–2013, average, densities of colonial waterbirds were highest at Kettle GS (86 birds/km2), 
followed by Gull Rapids (81 birds/km2). Densities were lowest in the Assean River (6 birds/km2) and along 
the south shore of Stephens Lake (7 birds/km2). Several areas along the Nelson River supported 
relatively high densities of nesting gulls and terns. Notably, the ice-scoured reefs within Gull Rapids 
supported on average 800–1,500 pairs of ring-billed and herring gulls. Upstream islands supported an 
additional 1,500 pairs of nesting gulls. Gull Rapids also supported 50–100 pairs of common terns and 
upstream islands supported 30–100 pairs of terns; with numbers dependant on fluctuating water levels 
that periodically inundate or expose rocky reefs that are used for nesting (Keeyask Hydropower Limited 
Partnership 2012). In 2014, colonial waterbirds were surveyed in the Gull Rapids area by helicopter in 
June, July, and August. The survey estimated 6,233 +1,000 gulls and terns using the islands and reefs in 
the area in June (Figure 6.5.3-1). In July, gull and tern abundance was 743 individuals remaining, and 
632 individuals in August.  

As part of Bipole III Transmission Project environmental studies, aerial surveys were conducted along 
3,311 km of the proposed right-of-way in 2010. During these aerial surveys, 114 colonial waterbirds, 
consisting of 13 species, were observed in the portion of the Bipole III study area that roughly 
corresponds, in part, with the Eastern Boreal Shield Ecozone in this study. The most common species 
observed were the Bonaparte’s’ gull (n=65), ring-billed gull (n=32), white pelican (n=13), and 
double-crested cormorant (Phalacrocorax auritus) (n=10) (WRCS 2011). Effects of the Bipole III 
Transmission Project on colonial waterbirds were mainly anticipated to be associated with increased 
mortality from bird/wire collisions and increased predation by raptors perching on transmission towers 
(WRCS 2011). Project monitoring in 2014 did not indicate any waterbird colonies in the portion that 
extends into the Eastern Boreal Shield Ecozone (AMEC Environment and Infrastructure 2015). 

Data from the Manitoba Breeding Atlas indicated that the ring-billed gull and common tern were 
widespread in the Eastern Boreal Shield Ecozone (Manitoba Breeding Bird Atlas 2015). The Upper 
Nelson and Molson Terrestrial Regions contained “confirmed” evidence of breeding and the other 
terrestrial ecozones contained “possible’ or “probable” breeding evidence. The absence of confirmed 
breeding evidence in some terrestrial regions may be due to a lack of sampling effort. 
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Figure 6.5.3-1: Islands and Reefs Supporting Colonial Waterbirds in the Gull Rapids Area of the Keeyask Terrestrial Region (Stantec 2015)
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6.5.3.2 Cumulative Effects of Hydroelectric Development  

6.5.3.2.1 Regional Effects 

INDICATOR RESULTS 

Following hydroelectric development, the distribution of islands and total island area changed 
considerably in some of the terrestrial regions, while in other terrestrial regions, the distribution and total 
area of the islands did not change. A total of 2,091 potential nesting islands were created and the total 
area of nesting islands increased by 9.4% in the Eastern Boreal Shield Ecozone following hydroelectric 
development. The number of islands in the Dafoe and Molson terrestrial regions remained relatively 
constant from the pre- to post-hydroelectric development periods due to the relatively low number of 
islands on-system. In some areas, such as the Kettle GS reservoir (Keeyask Terrestrial Region), potential 
nesting islands were lost and replaced with larger islands, increasing total island area by 34.2%. The 
Upper Nelson Terrestrial Region also experienced a relatively large amount of habitat change, with total 
island area increasing by 15.3%. Based on the benchmarks used for the RCEA, the increase in colonial 
waterbird habitat was high (>10%) in the Keeyask and Upper Nelson terrestrial regions, moderate 
(1-10%) in the Dafoe Terrestrial Region, and low (<1%) in the Molson Terrestrial Region. 

EVALUATION OF EFFECTS 

Overall, hydroelectric development resulted in the gain and replacement of small islands in the Eastern 
Boreal Shield Ecozone. Due to water level increases and regulation on the Nelson River, existing, 
low-lying nesting islands were likely lost, while elevated areas of land lost connection with the mainland, 
creating numerous small islands. According to the regional data and the benchmarks used for the RCEA, 
the increases in available colonial waterbird habitat were high (>10%) in the Keeyask and Upper Nelson 
terrestrial regions, moderate (1–10%) in the Dafoe Terrestrial Region, and low (<1%) in the Molson 
Terrestrial Region. As original nesting islands were inundated by higher water levels, colonial waterbirds 
were likely forced to use other suitable, newly created islands for nesting within the ecozone, or travel 
elsewhere to find suitable nesting habitat. However, the location and number of the islands currently used 
by nesting colonial waterbirds is unknown. 

The quantity of islands identified as potential nesting habitat is likely lower than the habitat model 
predicted. Vegetation and soil type on the islands created following hydroelectric development is 
unknown, but both are conditions relating to nesting habitat suitability. It is likely that many of the islands 
created consisted of peatland soil. Peat islands may provide suitable loafing habitat, but these substrates 
would not provide suitable nesting habitat, as rock, gravel or sand substrate is preferred. Potential nesting 
islands composed of peatland tend to disintegrate over time as a result of erosion, or may float, move, 
and eventually become submerged. The disappearance of peat islands over time would result in a 
decrease in the number of islands previously identified as colonial waterbird nesting habitat. It was 
estimated that approximately 20% (or a similarly low proportion) of potential nesting islands in the 
ecozone consist of peatland. This estimate would reduce the overall amount of potential nesting habitat 
by a relatively small amount in the Keeyask and Upper Nelson terrestrial regions, where the greatest 
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amount of overland flooding occurred. Additionally, it is possible that in some cases, over time, rocky 
substrates on newly formed islands were exposed as a result of erosion processes. Exposed rock 
substrates would provide suitable nesting habitat for colonial waterbirds. 

Prior to the regulation of Lake Winnipeg by the Jenpeg GS and other control structures in the Outlet 
Lakes area, water levels on the upper Nelson River were more variable. Prior to Lake Winnipeg 
Regulation (LWR), the water level range measured at Playgreen Lake was between 708.8 ft (216.0 m) 
and 716.5 ft (218.4 m); post-regulation, the water level range was reduced to between 710.4 ft (216.5 m) 
and 715.4 ft (218.1 m) (Water Regime, Section 4.3.2.2). The reduced variability in water levels 
post-hydroelectric development in the upper Nelson River reduces the chances of existing colonial 
waterbird habitat being temporarily flooded due to water level variability. However, the absence of natural 
water level fluctuations during years of low water also reduces the chances that other small reefs and 
islands may be exposed and potentially used by colonial waterbirds for loafing or nesting.  

Downstream of the Jenpeg GS to the Kelsey GS, water level range also remained relatively stable, 
following the construction of the Cross Lake Weir. The construction of the weir reduced monthly water 
level variation from 1.0 ft (0.3 m) post-LWR to 0.7 ft (0.2 m), which was close to the pre-LWR range of 
0.6 ft (0.2 m) (Water Regime, Section 4.3.2.3). Downstream of the Kelsey GS, water levels may vary daily 
by as much as 2.5 ft (0.8 m) due to water cycling. These changes in water levels likely prevent the use of 
any potential nesting islands located immediately downstream of the GS by colonial waterbirds, other 
than for loafing activities. 

REGIONAL CUMULATIVE EFFECTS CONCLUSION 

Hydroelectric development on the Nelson River resulted in the replacement of small islands in the 
Eastern Boreal Shield Ecozone, which likely caused a distributional shift in habitat use by colonial nesting 
waterbirds. As original nesting islands were inundated by increased water levels, colonial waterbirds were 
likely forced to use other suitable, newly created islands for nesting within the ecozone, or travel 
elsewhere to find suitable nesting habitat. However, the value of the newly created islands to colonial 
waterbirds is unknown. It is likely that over time as erosion and high water levels occurred, island 
suitability for nesting colonial waterbirds increased wherever bedrock or gravel areas were exposed. Low 
quality islands formed of peat are not likely to be used by colonial waterbirds for nesting.  

The presence and development of transmission lines throughout the ecozone may increase the risk of 
collision mortality for colonial waterbirds in the vicinity of these lines. However, the relatively low amount 
of mortality from bird-wire collisions would not result in a substantial effect on colonial waterbird 
populations in the ecozone, especially as few transmission lines intersect colonial waterbird nesting 
habitat. 

The degree to which regional colonial waterbird populations have been affected is not discernible. The 
local effects were likely considerable, although it appears colonial waterbird populations still tend be 
numerous and widespread throughout the ecozone, as demonstrated in recent environmental surveys of 
the Keeyask Terrestrial Region. In some cases, species such as ring-billed gulls continue to expand their 
range and habitat use along the Nelson River. 
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6.5.3.2.2 Local Effects 

Local effects on colonial waterbird habitat are considerable compared to regional effects. Increased water 
levels as a result of hydroelectric development increased the number of islands, but traditional nesting 
islands were likely inundated and the suitability of the newly flooded islands is unknown. These impacts 
are also anticipated at Gull Rapids in the Keeyask Terrestrial Region with the future development of the 
Keeyask GS. To mitigate impacts at Keeyask, colonial waterbird habitat will be constructed to provide 
gulls and terns with alternative nesting and brood-rearing habitat. 
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6.5.4 Boreal Plains Ecozone 
The Boreal Plains Ecozone contains very little hydroelectric or non-hydroelectric developments. Major 
hydroelectric developments in the ecozone include the Bipole III Transmission Project and the 
Wuskwatim Transmission Project. Rail and road corridors also cross the portion of the ecozone within the 
RCEA ROI. The year considered as the cut off for the pre-hydroelectric development period in this 
ecozone was 1965, marked by the construction of a transmission line from Grand Rapids to Ponton, with 
the northern section of this line being in the RCEA ROI.  

Map 6.5.4-1 outlines the terrestrial regions found within the Boreal Plains Ecozone, overlain with the 
Hydraulic Zones used in the physical and aquatic environment portions of the RCEA Phase II report. 

6.5.4.1 Changes in Indicators over Time 
Due to the absence of long-term colonial waterbird population data in the Boreal Plains Ecozone, the 
amount and distribution of colonial waterbird habitat was the indicator used to examine the impacts of 
hydroelectric development. Results and comparisons to current habitat availability are presented in 
Section 6.5.4.1.2. Available information on colonial waterbird populations in the ecozone was included to 
provide additional context to the analysis.  

6.5.4.1.1 Before Hydroelectric Development  

Little information exists regarding colonial waterbird populations or their habitat in the Boreal Plains 
Ecozone pre-hydroelectric development.  

The William Terrestrial Region is the only region within the Boreal Plains Ecozone. This is the only 
ecozone that does not overlap a river system affected by hydroelectric development (i.e., RCEA does not 
evaluate effects on Lake Winnipeg, as it is not within the RCEA ROI) (see Intactness, Section 6.2.4). As a 
result, on-system habitat data were not developed for this ecozone. 

The regional colonial waterbird habitat model identified 58 potential nesting islands, covering 30 ha in the 
Boreal Plains Ecozone for the pre-hydroelectric development period. 
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6.5.4.1.2 After Hydroelectric Development  

COLONIAL WATERBIRD HABITAT 

As water-level regulation does not occur in the portion of the Boreal Plains Ecozone that falls within the 
RCEA ROI (i.e., Grand Rapids GS is not within the spatial scope of the RCEA), is it assumed that colonial 
nesting waterfowl habitat remained unchanged from the pre- to post-hydroelectric development period in 
this area. All 58 potential nesting islands remain following hydroelectric development and no change to 
island area has occurred. Distribution of colonial waterbird habitat is mainly associated with large lakes 
and waterways, but is scattered throughout most of the ecozone (Map 6.5.4-2).  

The William Terrestrial Region does not overlap a river system affected by hydroelectric development. As 
such, there was no identifiable change in surface water area or shoreline length due to hydroelectric 
development in the Boreal Plains Ecozone (Terrestrial Habitat, Section 6.3.4). As such, changes to 
colonial waterbird habitat were expected to be negligible as a result of hydroelectric development. 

COLONIAL WATERBIRD POPULATION 

Due to limited research in the Boreal Plains Ecozone, information on colonial waterbird populations and 
habitat is lacking. Available information stems from environmental studies and monitoring conducted for 
two major transmission lines that cross through the ecozone. 

Data from the Manitoba Breeding Bird Atlas indicate that the ring-billed gull, Bonaparte’s gull, herring gull, 
and common tern are widespread in the Boreal Plains Ecozone, while other species such as the black 
tern (Chlidonias niger) and Caspian tern (Hydroprogne caspia) are sparse (Manitoba Breeding Bird Atlas 
2015). 

Environmental studies for the Bipole III Transmission Project, conducted in 2012, indicated that the 
ring-billed gull, Bonaparte’s gull, and great blue heron were the most common colonial waterbird species 
in a study area that encompassed the Boreal Plains Ecozone (WRCS 2011). No rookeries or nesting 
colonies were noted to occur in the ecozone near the transmission line corridor (WRCS 2011). 

From 2010 to 2012, sites near the Wuskwatim Transmission Project were monitored to determine the 
effectiveness of installed bird diverters. Ground searches for signs of bird strikes were conducted at 
locations where bird diverters were installed in an attempt to estimate collision mortality. In total, 15 bird 
carcasses were located, but none were colonial waterbird species (WRCS 2012). During this monitoring, 
a great blue heron rookery was located to the south of the ecozone, between Cormorant Lake and North 
Moose Lake (WRCS 2012). 
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6.5.4.2 Cumulative Effects of Hydroelectric Development 

6.5.4.2.1 Regional Effects 

INDICATOR RESULTS 

Following hydroelectric development, island distribution and total island area in the Boreal Plains 
Ecozone did not change. All 58 potential colonial waterbird nesting islands remained and no change in 
island areas occurred in the ecozone, largely due to the absence of water-level regulation. 

EVALUATION OF EFFECTS 

Due to colonial waterbird habitat remaining unaffected by hydroelectric development, it is likely that 
colonial waterbird populations have largely been unaffected in the Boreal Plains Ecozone. Natural 
processes such as erosion, and seasonal water-level fluctuations would affect the total number of islands 
present in the ecozone over time. However, the location and number of the islands currently used by 
nesting colonial waterbirds is unknown. 

REGIONAL CUMULATIVE EFFECTS CONCLUSION 

The loss and alteration of colonial waterbird habitat was negligible due to the absence of water-level 
regulation by hydroelectric development within the Boreal Plains Ecozone. Based on the benchmarks 
used for the RCEA, habitat disturbance would be considered low (<1%) in the ecozone. The development 
of transmission lines throughout the ecozone may have increased the risk of collision mortality for colonial 
waterbirds, though the limited monitoring data to date have not demonstrated that effect. The amount of 
mortality potentially caused by transmission lines would not be anticipated to affect colonial waterbird 
populations in the ecozone. The cumulative effects of habitat loss and alteration and increased risk of 
collision mortality are likely minimal and are not anticipated to cause a shift in habitat use or substantially 
affect colonial waterbird populations in this ecozone. 

6.5.4.2.2 Local Effects 

Local effects on colonial waterbirds are likely relatively minor due to the small amount of hydroelectric 
development in the ecozone and the absence of any water-level regulation. An increase of collision 
mortality may be possible at specific local sites, particularly in areas where transmission lines cross a 
waterbody. However, published information on the local effects of these sites is limited. 
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6.5.5 Taiga Shield Ecozone 
The Taiga Shield Ecozone contains only the Missi Falls Control Structure, a key feature of the Churchill 
River Diversion (CRD), as the main form of hydroelectric development. This control structure raised the 
level of Southern Indian Lake to allow the diversion of the Churchill River. The operation of the CRD, 
which began in 1974, was considered the cut-off date for the pre-hydroelectric development period in the 
ecozone. A very small amount of non-hydroelectric development occurs in the ecozone from road and rail 
corridors. 

Map 6.5.5-1 outlines the terrestrial regions found within the Taiga Shield Ecozone, overlain with the 
Hydraulic Zones used in the physical and aquatic environment portions of the RCEA Phase II report. 

6.5.5.1 Changes in Indicators over Time 
Due to the absence of long-term colonial waterbird population data in the Taiga Shield Ecozone, the 
amount and distribution of colonial waterbird habitat was the indicator used to examine the impacts of 
hydroelectric development. Results and comparisons to current habitat availability are presented in 
Section 6.5.5.1.2. Available information on colonial waterbird populations in the ecozone was included to 
provide additional context to the analysis.  

6.5.5.1.1 Before Hydroelectric Development  

Prior to hydroelectric development in the Taiga Shield Ecozone, 4,638 islands of a size suitable for 
nesting, covering 2,199 ha, were available to nesting colonial waterbirds (Table 6.5.5-1). The majority of 
on-system islands (72%) were located in the Southern Indian Terrestrial Region (Table 6.5.5-1). 

Webb (1974) identified 10 nesting islands on Southern Indian Lake that supported from eight to 350 
nests. Ring-billed gulls were the most common species observed nesting on the islands, followed by 
herring gulls, Caspian terns, and common terns (Webb 1974). It was suggested that alternative nesting 
sites be cleared as all existing colonies would be inundated as a result of the CRD. No information was 
found on whether these recommendations were implemented at Southern Indian Lake.  

Additional published information and publicly available ATK are lacking regarding colonial waterbird 
habitat in the ecozone prior to hydroelectric development. 
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