
Consultant Report # 11 – Wildlife

Part B – Wildlife Assessment



 

Wildlife Assessment of the Great 
Divide SAGD Expansion Project 

 

Prepared for: 
 
Connacher Oil and Gas Ltd. 
Millennium EMS Solutions Inc. 
 
 
 
 
 
 
 
 
Prepared by: 
 
Stantec Consulting Ltd. 
 
 
 
 
 
 
 
 
 
April 2010 
1102-10113 

 



WILDLIFE ASSESSMENT 
GREAT DIVIDE SAGD EXPANSION PROJECT 
 

 E.1  

Executive Summary 

Connacher Oil and Gas Ltd. is proposing to expand the production capacity of their existing 
Great Divide and Algar SAGD projects (the Project) for a combined production capacity of 
approximately or 7,000 m3/day of bitumen.  Based on currently identified resources within the 
lease, this production level will be sustainable for 25 years.  The Project is located 
approximately 20 km north of Mariana Lake, Alberta, in the Municipality of Wood Buffalo.  The 
Local Study Area (15,370 ha) is dominated by young stands of black spruce and jack pine, 
regenerating from the 1995 Mariana Lakes fire, and lowland habitats characterized by black 
spruce bog and fen.  Potential effects of the Project were assessed for eight wildlife Valued 
Environmental Components, which were selected based on status, habitat use, and value to 
traditional land-users.  These species included northern goshawk, Cape May warbler, sandhill 
crane, woodland caribou, moose, beaver, fisher and Canada lynx.  Effects of the Project on 
wildlife were assessed quantitatively for the operations period, and qualitatively for the 
construction and decommissioning/reclamation periods.  After application of mitigation 
measures, the Project was not anticipated to have significant effects on habitat availability, 
movement, health and mortality or abundance of any wildlife Valued Environmental Component.  
Cumulative effects assessed at the scale of the RSA or beyond, were significant only for 
woodland caribou, whose rapidly declining populations are at risk of extinction in Alberta. 
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 1.1  

1.0 Introduction  

The objective of the wildlife component of the environmental impact assessment (EIA) was to 
provide Connacher Oil and Gas Ltd. (Connacher) with the necessary wildlife information for its 
application to expand current Great Divide (Pod One) and Algar (Pod Two) SAGD Projects.  In 
accordance with Section 3.8 of Alberta Environment’s Final Terms of Reference (TOR), 
Westworth Associates Environmental Ltd. (now Stantec Consulting Ltd.) reviewed existing 
wildlife information and conducted baseline wildlife surveys (amphibians, songbirds, raptors, 
owls, bats and terrestrial mammals) in representative habitats as part of the wildlife assessment.  
This baseline information was summarized in a previous report, but was also used as the basis 
for the wildlife assessment. 

1.1 PROJECT DESCRIPTION 

Connacher is currently the owner of two Steam Assisted Gravity Drainage (SAGD) 
developments, known as the Great Divide SAGD project (Great Divide Pod One) and Great 
Divide Algar SAGD Project (Algar).  These projects, which are located approximately 20 km 
north of Mariana Lake, Alberta, in the Municipality of Wood Buffalo, are designed to produce 
10,000 barrels, or 1,600 m3, of bitumen per day each.  Connacher is proposing to expand the 
production capacity of existing projects by approximately 3,800 m3 of bitumen per day.  Once 
the expansion is complete and in operation, the combined production capacity for the project will 
be approximately 44,000 barrels per day (bbl/d) or 7,000 m3/day of bitumen.  Based on currently 
identified resources within the lease, this production level will be sustainable for 25 years. 

Connacher proposes to carry out the Great Divide SAGD Expansion Project (henceforth 
referred to as the Project) using the same bitumen extraction and processing components 
presently used at Pod One and Algar.  Bitumen will be extracted from the oil sands reservoir 
using a SAGD process, which involves drilling a pair of horizontal wells.  Multiple wells are 
usually drilled from a single well pad to minimize disturbance.  The three phases of the Project 
will include additional well pads and associated gathering pipelines, access roads, borrow pits 
and topsoil storage sites (Table 1-1). 

Phase 1 development will increase production by 24,000 bbl/d to a full lease production rate of 
44,000 bbl/d, while Phase 2 development will maintain the full lease production of 44,000 bbl/d, 
as the older wells dry up.  Phase 3 development will involve additional drilling to sustain full 
levels of productions.   
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Table 1-1 
Length, area or number of new components in the three Project phases. 

Component Phase 1 Phase 2 Phase 3 

Aboveground pipeline (km) 9 18 17 

Access road (km) 4 18 17 

Road/utility corridor (ha) 47.0 91.4 84.6 

Well pads (number) 9 12 19 

Well pads (ha) 41.9 53.0 69.0 

Borrow pits (ha) 27.4 40.6 28.7 

Remote sumps (ha) 19.3 4.0 4.0 

Laydown (ha) 9.9 0 0 
 

1.2 ANALYTICAL APPROACH 

1.2.1 Study Area Boundaries 

1.2.1.1 Local Study Area 

The local study area (LSA) was defined as the 15,370 ha lease area.  The location of the LSA 
relative to caribou management zones in Alberta is shown in Figure 1-1.  All baseline wildlife 
surveys were conducted at the scale of the LSA, which was used to evaluate the effects of the 
Project on wildlife and their habitats. 

1.2.1.2 Regional Study Area 

A larger regional study area (RSA) that surrounds the LSA was also assessed (Figure 1-1).  The 
RSA was used to provide regional context to results obtained in the LSA, and to evaluate the 
cumulative effects of the Project on the regional landscape.  The RSA was defined as the land 
base within 5 km of the LSA, which represents the approximate diameter of a moose range in 
northeastern Alberta (30 km2, Hauge and Keith 1981).  The RSA includes an area of 57,458 ha 
that overlaps both the Egg-Pony and Algar Caribou Management Zones.  Cumulative effects on 
habitat availability for all VECs were assessed at the RSA scale. 

Cumulative effects for caribou were assessed at the scale of the East Side of the Athabasca 
River caribou range (1,468,384 ha).  This large area was considered most appropriate for 
caribou because management typically occurs at the range level. 

1.2.2 Impact Assessment Scenarios 

Two impact assessment scenarios were considered for the Project (Table 1-2).  Quantitative 
assessments were conducted for both existing and predicted scenarios, and included habitat 
modelling, habitat patch metrics, core security and movement analyses, and linear disturbance 
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density analysis.  The existing scenario is based on existing and approved conditions (i.e., 
including Great Divide Pod One and Algar Pod Two projects), while the predicted scenario 
considers all three Phases of the Project concurrently (i.e., assumes maximum disturbance).  
The operations period was assessed quantitatively because it represented a large proportion of 
the life of the Project.  Construction, although potentially disruptive, will occur over a relatively 
short period, and was therefore addressed qualitatively only.  The predicted scenario was 
assumed to occur over a 25 year period, and will be followed by any remaining reclamation 
activities. 

Table 1-2 
Impact assessment scenarios considered during the wildlife assessment. 

Scenario Description Assessment Techniques 

Existing 
Under existing and approved conditions 
(i.e., including Great Divide Pod One and 
Algar Projects) 

• Habitat modelling (all) 
• Patch metrics (birds) 
• Core security and movement (caribou and 

moose) 
• Linear disturbance density (caribou and 

moose) 
Predicted Phases 1, 2 and 3 footprints present and 

operational concurrently. 

 

1.2.3 Issues Scoping 

Project development has the potential to interact with wildlife in different ways.  The Project may 
alter wildlife habitat availability and connectivity, movement, as well as wildlife health and 
mortality rates, all of which may affect the abundance of wildlife in the LSA and beyond.  Table 
1-3 identifies wildlife issues that could potentially arise from Project development.  Effects on 
habitat availability may be either direct (e.g., vegetation clearing) or indirect (e.g., avoidance of 
habitat due to sensory disturbance). 

Table 1-3 
Potential interactions between the Project and wildlife. 

Project Activity or Component 
Issues 

Habitat 
Availability  

Wildlife 
Movement 

Wildlife Health / 
Mortality 

Wildlife 
Abundance 

Vegetation clearing 
• Loss of natural vegetation     

Construction 
• High levels of activity 
• Noise and light 

    

Road and utility corridors 
• Linear rights-of-way 
• Pipeline 
• Traffic 

    

Bitumen extraction 
• Well pad and sump operation 
• Maintenance activities 
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Project Activity or Component 
Issues 

Habitat 
Availability  

Wildlife 
Movement 

Wildlife Health / 
Mortality 

Wildlife 
Abundance 

Pollution and contamination 
• Air and water quality 
• Accidental spills 
• Light pollution 

    

Progressive reclamation 
• Revegetation 
• Early seral habitats 

    

Exploration and core hole programs 
• Seismic line creation 
• Short-term noise 

    

 

1.2.3.1 Habitat Availability 

Habitat availability will be altered by the Project, both directly by clearing vegetation, and 
indirectly as a result of sensory disturbance, resulting in avoidance by wildlife.  Land clearing 
during Project construction constitutes a direct loss of habitat, which for some species may 
represent the greatest single impact of the Project.  Wildlife with small home ranges and highly 
specific habitat requirements may be affected at the local level, depending on population size 
and Project location.  Other species with different seasonal requirements, such as toads which 
require aquatic habitat in the spring and summer, and upland habitat in the winter, may reduce 
their use of the area if one seasonal habitat is lost.  Habitat loss is generally a one-time event, 
but its effects can extend far into the future.  The definition of significant habitat loss is 
anticipated to vary for each species, as different species can tolerate different levels of habitat 
loss. 

Loss of effective habitat can also result from habitat fragmentation.  Industrial development can 
fragment large blocks of habitat into small patches of habitat that are unsuitable for use by 
wildlife because of their small size, isolation or relatively high edge to interior habitat ratio 
(Saunders et al. 1991).  If key habitats become too highly fragmented, they can become 
unsuitable for species that have large territories or home ranges (area-sensitive species).  
Fragmentation of habitat may also lead to several cascading effects on wildlife including 
alterations to predator-prey relationships, changes in community composition and increased 
abundance of invasive or parasitic species (e.g. edge effects on songbirds). 

The Project may also cause indirect habitat loss through sensory disturbance (e.g., noise, light 
and human activity).  Sensory disturbance results in avoidance of otherwise suitable habitat by 
wildlife, particularly those sensitive to human disturbances such as woodland caribou 
(McLoughlin et al. 2003) and sandhill crane (Cooper 1996).  Sensory disturbance can also affect 
reproductive success (Habib et al. 2007), and foraging ability (Bird et al. 2004) of some wildlife 
species.  For sensitive species, indirect habitat loss from sensory disturbance can account for 
greater loss of effective habitat than vegetation clearing. 



WILDLIFE ASSESSMENT 
GREAT DIVIDE SAGD EXPANSION PROJECT 
Introduction 
April 2010 

 1.5  

Artificial lighting, such as lights on radio towers or facilities that are operational during the night, 
can also affect wildlife.  Artificial lighting has been shown to affect foraging behavior and 
breeding activity by birds, bats and amphibians (Molenaar et al. 2006, Buchanan 2006, 
Longcore and Rich 2004, Navara and Nelson 2007).  Artificial light sources can also attract or 
disorient migrating birds and bats, potentially increasing energy expenditure and mortality risk 
(Longcore and Rich 2004, Gauthreaux and Besler 2006, American Bird Conservancy 2007).  
Because collisions are most likely to occur with tall structures, risks of collisions with SAGD 
facilities are considered relatively low. 

1.2.3.2 Wildlife Movement 

For most species, the ability to move among patches of habitat is crucial.  For example, toads 
move between breeding and hibernation habitats in spring and fall (Garcia et al. 2004), while 
caribou move around the landscape to maintain low population densities and avoid predators 
(Schaefer et al. 2001).  Landscape permeability is particularly important for species with large 
home ranges, such as moose, caribou, and black bear.  Development may reduce permeability 
because wildlife tends to avoid roads and other infrastructure, and may experience increased 
mortality risk when these features are encountered.  Inability to access requisite habitats may 
result in use of lower quality habitats with sub-optimal forage and shelter, leading to impaired 
health and reproduction rates.  For caribou, impediments to movement may disrupt the ability of 
caribou to disperse at low densities across the landscape, leading to increased predation risk. 

1.2.3.3 Wildlife Mortality and Health 

Wildlife mortality rates and general wildlife health may be affected by vehicle-wildlife collisions, 
contaminated air and water, sensory disturbance leading to decreased fitness, hunting / 
poaching or predation pressure from improved access, and direct mortality during vegetation 
clearing.  Increased mortality rates are a particular concern for species that occur at very low 
densities and are therefore vulnerable to relatively small increases in mortality rates.  Wildlife 
species associated with wetlands or water are vulnerable to contamination, while air pollution 
may affect forage quality for herbivorous species.  Contamination of water or forage can lead to 
decreased fitness, and in extreme cases, can lead to reduced survival. 

1.2.3.4 Wildlife Abundance 

Changes in habitat availability, movement patterns, and wildlife health and mortality rates can 
affect the abundance of wildlife within the LSA.  Reduced abundance within the LSA could 
indicate increased mortality, reduced reproductive rates or displacement of animals from the 
LSA.  Significant loss of animals within the LSA has the potential to affect regional populations, 
particularly for species with small or declining populations. 
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1.2.4 Valued Environmental Components 

In accordance with current practice, the wildlife assessment focused on a number of species 
selected as Valued Environmental Components (VECs).  Several criteria were used to select 
these VECs including, species ranges that overlap with the LSA and therefore could interact 
with the Project; species listed as “At Risk”, “May Be At Risk”, or “Sensitive” in Alberta or in 
Schedule 1 of the federal Species at Risk Act or listed as “At Risk” by the Committee on the 
Status of Endangered Wildlife in Canada (COSEWIC); species importance to First Nations and 
the traditional way-of-life; and species representative of major habitats within the LSA and RSA.  
Based on these criteria, eight wildlife VECs were selected including three birds and five 
mammals (Table 1-4). 

Table 1-4 
Summary of VECs used to assess Project effects on wildlife. 

Common Name Status Recorded in 
LSA (Y/N) 

Justification for Selection as a VEC / Specific Habitat 
Requirements 

Northern goshawk 

Alberta: Sensitive 
SARA: Not at Risk 
COSEWIC: Not at Risk 
CEMA: Priority 3 

Y 
Requires mature to old-growth forest; representative of 
the old-growth bird community in mixedwood forest; 
management concern 

Cape May warbler 

Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 
CEMA: Priority 1 

N Breeds in older coniferous forests; represents songbirds 

Sandhill crane 

Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 
CEMA: Not listed 

Y Requires marshes and wet meadows surrounded by 
forest;  sensitive species known to nest in LSA 

Woodland caribou 

Alberta: At risk 
SARA: Schedule 1 
COSEWIC: Threatened 
CEMA: Priority 1 

Y Requires old-growth black spruce forest; species at risk 
that is sensitive to industrial disturbance 

Moose 

Alberta: Secure 
SARA: Not listed 
COSEWIC: Not listed 
CEMA: Priority 1 

Y 
Uses a variety of habitats including shrubby, deciduous, 
coniferous and riparian habitats; of value to First Nations 
and traditional way of life 

Beaver 

Alberta: Secure 
SARA: Not listed 
COSEWIC: Not listed 
CEMA: Priority 2 

Y 
Inhabits streams and other waterbodies with deciduous 
shoreline vegetation; keystone species; of value to First 
Nations and traditional way of life 

Canada lynx 

Alberta: Secure 
SARA: Not listed 
COSEWIC: Not at Risk 
CEMA: Priority 1 

Y Coniferous forest with dense shrub understory; carnivore 
species 

Fisher 

Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 
CEMA: Priority 1 

Y Requires riparian and mature coniferous forest; preys 
upon snowshoe hare and red-backed vole 
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An additional 33 special status species whose ranges overlap with the Project, and for which 
there was suitable habitat, were also considered (Table 1-5).  Species which use only 
waterbodies for their nesting and foraging activities, such as grebes, were excluded from the list 
because the Project has no interaction with waterbodies.  A high level assessment, based on 
availability of general wildlife habitat types, was conducted for these 33 species at risk.  

Table 1-5 
Special status species whose ranges overlap with the Project. 

Common Name Status Recorded in 
LSA (Y/N) Habitat Requirements 

Red-sided garter snake 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Margins of marshes 

Canadian toad 
Alberta: May be at Risk 
SARA: Not listed 
COSEWIC: Not at Risk 

N 
Breeds in waterbodies  / creeks; 
hibernates in uplands with sandy 
soil 

Western toad 

Alberta: Sensitive 
SARA: Schedule 1 
COSEWIC: Special Concern Y 

Breeds in waterbodies / creeks; 
hibernates in mostly upland areas 

Northern pintail 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Shallow wetlands, fields and lake 
edges 

Green-winged teal 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Shallow lakes, wetlands, beaver 
ponds, and meandering 
watercourses 

Lesser scaup 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Requires small seasonal and 
semi-permanent wetlands 

Northern harrier 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not at Risk 

Y 
Open areas, including fields, wet 
meadows, cattail marshes, 
cropland 

Broad-winged hawk 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Usually nests in deciduous, often 
near water 

Sharp-tailed grouse 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Openings made by fire, humans 
(e.g. reclaimed well pad), 
muskegs and bogs 

Yellow rail 
Alberta: Undetermined 
SARA: Schedule 1 
COSEWIC: Special Concern 

N 
Sedge meadows with shallow 
water 

Sora 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Vegetated wetlands with shallow 
or intermediate water depths 

Northern hawk owl 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not at Risk 

Y 
Black spruce bogs and muskegs, 
old burns and tree-bordered 
clearings 

Barred owl 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Mature coniferous and 
mixedwood forest, often in 
riparian areas 

Great grey owl 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not at Risk 

Y 
Undisturbed boreal forest, often 
muskeg and black spruce bog, 
near water 
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Common Name Status Recorded in 
LSA (Y/N) Habitat Requirements 

Short-eared owl 
Alberta: Sensitive 
SARA: Schedule 3 
COSEWIC: Special Concern 

N 
Grasslands, marshes and 
meadows 

Common nighthawk 
Alberta: Sensitive 
SARA: No schedule 
COSEWIC: Threatened 

Y 
Semi-open or open habitat; 
marshes and meadows, 
disturbance (well pads, roads) 

Black-backed woodpecker 

Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed N 

Burned, regenerating forest and 
old-growth mixedwood and 
conifer forest 

Pileated woodpecker 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Mature coniferous or mixedwood 
forest 

Olive-sided flycatcher 
Alberta: Secure 
SARA: Not listed 
COSEWIC: Threatened 

Y 
Mature spruce-fir and riparian 
forest, burned woodland; edge 
habitat 

Least flycatcher 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Relatively open deciduous or 
mixedwood forest, often near 
edges 

Eastern phoebe 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Forest edges and clearings, 
riparian areas; nests under 
buildings or bridges 

Brown creeper 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Mature to old-growth coniferous 
or mixedwood; avoids 
fragmentation 

Black-throated green 
warbler 

Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Mature deciduous-dominated 
mixedwood with white spruce 

Blackburnian warbler 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Mature and old-growth coniferous 
and coniferous-dominated 
mixedwood forest 

Bay-breasted warbler 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

N 
Dense mature coniferous forest 
(usually spruce) 

Common yellowthroat 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Cattail marshes, riparian willow 
and alder, sedge wetlands and 
beaver ponds 

Canada warbler 
Alberta: Sensitive 
SARA: No Schedule 
COSEWIC: Threatened 

N 
Deciduous forest with shrubby 
understory; usually riparian 

Western tanager 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Coniferous or mixedwood on 
edges; second growth following 
burns 

Rusty blackbird 
Alberta: Sensitive 
SARA: Schedule 1 
COSEWIC: Special Concern 

N 
Beaver ponds, roadsides, wet 
meadows and shrubby shorelines 

Northern long-eared bat 

Alberta: May be at Risk 
SARA: Not listed 
COSEWIC: Not listed N 

Roosts in old-growth deciduous 
or mixedwood forest 

Silver-haired bat 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

?1 
Old-growth deciduous forest 

Hoary bat 
Alberta: Sensitive 
SARA: Not listed 
COSEWIC: Not listed 

Y 
Coniferous forests adjacent to 
clearings 
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Common Name Status Recorded in 
LSA (Y/N) Habitat Requirements 

Wolverine 
Alberta: May be at Risk 
SARA: No status 
COSEWIC: Special Concern 

N 
Habitat generalist; prefers 
undisturbed forested areas 

1  Bat detected during surveys was either a silver-haired bat or big brown bat, but could not be distinguished because of similarities 
in echolocation calls. 

1.2.5 Assessment Techniques 

1.2.5.1 Habitat Availability 

Habitat availability was determined using habitat suitability modeling.  A detailed description of 
the modelling process is presented in Appendix 1 of this wildlife assessment but a brief 
summary of the process is provided below.  Habitat suitability modelling, as defined by RIC 
(1999), is an expert opinion-based process where knowledgeable biologists and species experts 
assign ratings to mapped ecological or habitat units for species of interest (e.g., VECs).  
Suitability ratings reflect the relative importance or value of habitat units to wildlife populations 
under current and predicted future conditions (RIC 1999).  An acknowledged limitation of the 
habitat modelling approach is that a number of factors other than habitat quality, including 
predation, disease and social interactions, can also affect wildlife abundance of an area. 

The modelling process involves developing species accounts and species-specific ratings 
tables.  The species account summarizes known information on the status, ecology, habitat 
requirements and life requisites (defined as the life history elements necessary for reproduction 
and survival, such as nesting, feeding, and hibernating) of each modelled species in a given 
area (RIC 1999).  The information on species ecology and habitat requirements is used to rate 
the anticipated use (i.e., relative importance) of habitat units in a particular study area.  Ratings 
are applied to habitat units using 2, 4 or 6-class rating schemes, depending on the level of 
information available for a species (RIC 1999).  For example, for a species with a moderate 
level of information, a 4-class scheme is used, where habitat units are rated as having nil (4), 
low (3), moderate (2) or high habitat suitability (1).  Ratings adjustments are incorporated into 
the model using a Geographic Information System (GIS) to account for disturbance factors 
(Zones of Influence; ZOI) that more accurately reflect habitat availability at a given time and 
project phase.  Disturbance ZOIs were based on the Operations phase of the Project, under the 
assumption that the Construction phase will be short-term, while the Operations phase will 
dominate the life of the Project.  Once adjustments are incorporated, the area (e.g., ha) of 
suitable habitat for a given life requisite and season of use for a specific wildlife species can be 
calculated and summarized, providing information on habitat availability under existing or 
predicted scenarios. 

A core security analysis was conducted for caribou and moose to determine the availability of 
habitat that provides security from human disturbance and predation, while providing adequate 
forage resources.  Core security habitat was defined as effective habitat (high to moderate 
quality) that was outside of the disturbance ZOIs.  It was assumed that any such patch would be 
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valuable to ungulates (e.g., Johnson et al. 2004), and therefore all patches ≥0.063 ha were 
considered.  Patches <0.063 ha were considered to be predominantly “slivers” resulting from 
GIS processing and unlikely to be valid habitat patches. 

The effect of patch size on birds was addressed in several ways.  First, the number of patches 
of effective habitat (moderate and high quality) over a species-dependent minimum area was 
calculated which provided an indication of the number birds the study areas were capable of 
supporting.  Patch size calculations were repeated for both assessment scenarios.  Edge 
effects, including predation and brown-headed cowbird brood parasitism were assumed to be 
minimal in the boreal forest (Schmeigelow and Hannon 1999), and were not assessed 
quantitatively. 

1.2.5.2 Wildlife Movement 

Wildlife movement was assessed for woodland caribou and moose, the two species whose 
movement is most likely to be affected by the Project.  Disturbances, such as roads, well pads 
and camps, were assigned a permeability rating (e.g., 3=impermeable, 2=low permeability, 
1=moderate permeability, 0=high permeability) based on the degree to which each disturbance 
feature was anticipated to act as a barrier to animal movements.  Patches of core security 
habitat were then examined to determine their accessibility to moose and caribou. 

The influence of linear features on ungulates was assessed at the LSA and RSA scales.  Data 
on existing development within the RSA were obtained from several sources.  Geo-referenced 
data on roads, railways, cutlines and trails (1944 – 2002) were obtained from the National 
Topographic Data Base (NTDB) available from www.geogratis.ca.  Up-to-date spatial data on 
pipelines, wells and facilities associated with the oil and gas industry were provided by IHS 
Petrosurveys.  Additional disturbance features were digitized from a geo-referenced satellite 
image (www.geobase.ca) taken between 1999 and 2003.  The degree of development is likely 
underestimated from these data sources because of the rapid rate of development in 
northeastern Alberta.  Low Impact Seismic (LIS) data were available only for the Connacher 
leases, but given the absence of other SAGD projects in the RSA under existing conditions, this 
was not considered to be a concern.  The density of linear disturbance features was calculated 
as the no of km/km2 within the study areas.  The density was calculated under existing and 
predicted conditions. 

1.2.5.3 Wildlife Health and Mortality 

Changes in wildlife health and mortality rates could result from increased hunting and poaching 
related to improved access, mortality related to vegetation clearing, vehicular collisions, 
attraction of predators to camps or other facilities, and changes in air and / or water quality.  
Wildlife health and mortality were assessed qualitatively because many of these variables were 
difficult to quantify.  Under existing conditions, hunting was not considered to be a significant 
factor, but results of the monitoring program indicate that predation may be an issue. 

www.geogratis.ca
www.geobase.ca
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1.2.5.4 Wildlife Abundance 

As with wildlife health and mortality, changes in wildlife abundance related to Project 
development are difficult to quantify.  Wildlife abundance is most likely to be affected by loss of 
suitable habitat, but may also be related to changes in movement (i.e., wildlife may be unable to 
access suitable habitat due to Project infrastructure), health and mortality, and habitat 
fragmentation (e.g., habitat patches may be too small to provide suitable habitat for wildlife).  
Whenever possible, published species densities were used to determine potential loss of 
individuals from changes in habitat availability associated with the Project.  Changes in wildlife 
abundance related to other factors were evaluated qualitatively only. 

1.2.6 Effects Assessment Criteria 

The determination of whether an environmental impact is significant was considered only after 
taking into account any mitigation measures.  Therefore significance was only determined after 
protection or mitigation measures were proposed.  Once the protection or mitigation measures 
for the specific project activities were defined; the type of effect was assessed with mitigation in 
place.  For example, Project effects were considered to be those effects which occurred after 
mitigation and only during the life of the project.  Residual effects were defined as those impacts 
that remain after mitigating measures have been applied and project abandonment activities 
have been completed.  Cumulative effects were deemed to be those effects on the environment 
which result from the effects of the project (after mitigation) when combined with those of other 
past, existing and imminent projects and activities. 

Once the type of effect was determined, the environmental component's sensitivity to, and 
ability to recover from, the impact was considered.  This was considered by evaluating the 
geographic extent, duration, magnitude and reversibility of the impact resulting from the project 
activities.  Potential effects of the Project on selected wildlife VECs were assessed based on a 
number of evaluation criteria (Table 1-6).  Finally, the severity of the impact was rated as being 
either significant, or insignificant.  Significant impacts were determined to be those impacts 
which were not insignificant.  Insignificant impacts were determined to be those residual effects: 

• where the residual Project effect in combination with the existing baseline conditions was 
not predicted to result in the exceedance of established provincial or federal guidelines, 
thresholds or criteria; 

• where the residual Project effect in combination with existing baseline conditions as well 
as future (disclosed) project effects was not predicted to result in the exceedance of 
established provincial or federal guidelines, thresholds or criteria; or 

• where residual Project effect occurs to a population or species in a localized manner, 
over a short period of time, and/or similar to natural variation, and/or which are reversible 
and have no measurable effects on the integrity of the population as a whole. 

Where established standards, guidelines, or thresholds against which to evaluate significance 
were not available, a transparent, step-wise process was employed that utilized the outcome of 
individual effects descriptors to arrive at an overall conclusion for significance. 
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Table 1-6 
Evaluation criteria for assessing the environmental significance of Project effects. 

Criteria Criteria Definition

Geographic 
Extent of 
Impact 

Local Effects occurring mainly within the LSA 
Regional Effects extending to the RSA  
Provincial Effects extending outside the RSA, but within provincial boundary 
National Effects extending outside of provincial boundary, but within national boundary 
Global Effects extending outside the national boundary 

Duration of 
Impact 

Short Effects occurring within construction phase 
Long Effects occurring after construction and during operation of facilities 
Extended Effects occurring after Project closure but diminishing with time (< 40 years). 
Residual Effects persisting after Project closure for a long period of time (>40 years). 

Frequency 

Continuous Effects occurring continually. 
Isolated Effects confined to a specified period (e.g. construction) 

Periodic Effects occurring intermittently but repeatedly over assessment period (e.g. 
routine maintenance activities). 

Occasional Effects occurring intermittently and sporadically over assessment period 
Accidental Effects occurring rarely over assessment period. 
Seasonal Effects occurring seasonally. 

Reversibility 

Reversible in short-term Effects which are reversible and diminish upon cessation of activities. 

Reversible in long-term Effects which remain after cessation of activities but diminish with time (< 40 
years after closure). 

Irreversible - Rare Effects which are not reversible and do not diminish upon cessation of 
activities and do not diminish with time. 

Magnitude 

Nil No change in habitat availability/configuration or wildlife abundance relative to 
Existing conditions. 

Low Little change in habitat availability/configuration or wildlife abundance relative 
to existing; causes no detectable change in ecological parameters. 

Moderate Measureable change in habitat availability/configuration or wildlife abundance 
relative to existing that does not cause management concern. 

High Measureable change in habitat availability/configuration or wildlife abundance 
relative to existing that causes management concern. 

Project 
Contribution 

Neutral No net benefit or loss to wildlife. 
Positive Net benefit to wildlife. 
Negative Net loss to wildlife. 

Confidence 
Rating 

Low Based on incomplete understanding of cause-effect relationships and 
incomplete data pertinent to study area. 

Moderate 
Based on good understanding of cause-effect relationships using data from 
elsewhere or incompletely understood cause-effect relationship using data 
pertinent to study area. 

High Based on good understanding of cause-effect relationships and data pertinent 
to study. 

Probability of 
Occurrence 

Low Unlikely. 
Moderate Possible or probable. 
High Certain. 

Significance 
Yes Residual effects of the project on wildlife are expected to make a significant 

contribution to regional cumulative effects. 

No Residual effects of the project on wildlife are not expected to make a 
significant contribution to regional cumulative effects. 
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2.0 Existing Conditions 

2.1 WILDLIFE HABITAT 

Vegetation data (AVI and ecosite phases) were provided by Geographic Dynamics Corp. 
(2010).  Ecosite phases were grouped into broader wildlife habitat classes based on their 
vegetation species composition, moisture regime, topographic position, and general value to 
wildlife.  Because of the varying importance of young and mature/old forests for wildlife, stand 
age was also incorporated into the habitat classes.  Young forests were defined as <80 years 
old which had developed largely as a result of the 1995 Mariana Lakes fire.  Burned polygons 
were confirmed using the ecological land classification (ELC) database, satellite imagery, 
provincial fire history data, and ground surveys.  Polygons were considered burned if over one-
half of the polygons were modified by fire (i.e., rating of ≥3/5).  If there was no date of origin for 
a forested polygon and it was not burned, the polygon was considered old growth.  The 
following habitat types were stratified by age: treed bog/fen, shrubby bog/fen, mixedwood, 
deciduous, and mixed coniferous. 

Young mixed coniferous and young shrubby bog/fen habitats were the most abundant, 
representing 30.9% and 25.1% of the LSA, respectively (Table 2-1, Figure 2-2).  Deciduous 
forest, marsh and waterbody habitat types were relatively uncommon in the LSA.  Disturbance 
accounted for 3.8% of the LSA under existing conditions, and included the Great Divide Pod 
One and Algar Projects, as well as other disturbance features such as well pads, roads and 
gravel pits.  It should be noted however, that seismic lines were excluded from the disturbance 
type because of limitations associated with mapping relatively narrow features.  

Table 2-1 
Wildlife habitat types identified in the LSA under existing conditions. 

Habitat Types Ecosite Phases Age Area (ha) Cover (%) 

Treed bog/fen i1, j1, k1 
Young 716 4.7 
Old 1,016 6.6 

Shrubby bog/fen i2, j2, k2 
Young 3,855 25.1 
Old 1,421 9.2 

Mixed coniferous b4, c1, d3, e3, f3, g1, h1 
Young 4,744 30.9 
Old 1,467 9.5 

Mixedwood b1, b3, d2, e2, f2 
Young 830 5.4 
Old 325 2.1 

Deciduous b2, d1, e1, f1 
Young 66 0.4 
Old 62 0.4 

Sedge meadow k3 N/A 1 208 1.3 
Marsh l1 N/A 3 <0.1 
Waterbody NWL, NWF N/A 76 0.5 
Disturbance CIP, CIU, CIW, AIG, AIH, AII N/A 581 3.8 
Totals 15,370 100.0 

                1  N/A – Not applicable. 
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The same wildlife habitat types were identified in the RSA as in the LSA.  As in the LSA, young 
shrubby bog/fen and young mixed coniferous were the dominant habitat types, collectively 
accounting for 54% of the RSA (Table 2-2).  Old treed bog/fen habitat, which is important habitat 
for woodland caribou, was twice as abundant as young treed bog/fen.  The disturbance type 
accounted for just 1.8% of the RSA under existing conditions. 

Table 2-2 
Wildlife habitat types identified in the RSA under existing conditions. 

Habitat Types Ecosite Phases Age Area (ha) Cover (%) 

Treed bog/fen i1, j1, k1 

Young 2,870 5.0 

Old 5,938 10.3 

Shrubby bog/fen i2, j2, k2 

Young 15,796 27.5 

Old 6,727 11.7 

Mixed coniferous b4, c1,d3, e3, f3, g1, h1 

Young 15,353 26.7 

Old 3,515 6.1 

Mixedwood b1,d2, e2, f2 

Young 1,706 3.0 

Old 776 1.4 

Deciduous b2, d1, e1, f1 

Young 1,670 2.9 

Old 273 0.5 

Sedge meadow k3 n/a 1,563 2.7 

Marsh l1 n/a 13 <0.1 

Waterbody NWL, NWF n/a 236 0.4 

Disturbance CIP, CIU, CIW, AIG, AIH, AII n/a 1,023 1.8 

Totals 57,458 100.0 
 

2.2 BIODIVERSITY 

Biodiversity of the existing LSA landscape was assessed (see Wildlife Baseline report for 
methodology).  Habitat types with high biodiversity, based on the total number of potential 
species that could occur within each ecosite phase and stand age, were relatively uncommon in 
the LSA under existing conditions (Table 2-3, Figure 2-2).  This likely reflects the early seral 
stage of most of the LSA.  Mature to old forests typically have higher avian species richness and 
diversity than young forests (Hobson and Bayne 2000), and therefore biodiversity is anticipated 
to increase in the LSA following the 1995 Mariana Lakes fire.  Waterbodies had the highest 
biodiversity ranking, with 112 species potentially occurring in or near them (i.e., riparian 
habitats).  Other habitats with high biodiversity included old mixedwood forests with spruce, 
aspen and balsam poplar which support a range of listed species, such as black-throated green 
warbler and Canada warbler.  Anthropogenic features were anticipated to have low biodiversity, 
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although some of these disturbances, such as inactive well pads and the transmission line may 
have value to some species such as sharp-tailed grouse or short-eared owl. 

Table 2-3 
Biodiversity in the LSA under existing conditions. 

Biodiversity Ranking Area (ha) % of LSA 

High 73 0.5 
Moderate-high 746 4.9 
Moderate 2,847 18.5 
Moderate-low 11,122 72.4 
Low 583 3.8 
Totals 15,370 100.0 

 

2.3 VALUED ENVIRONMENTAL COMPONENTS 

2.3.1 Northern Goshawk 

The northern goshawk, considered “Sensitive” in Alberta because of its dependence on mature 
trees for nesting, is distributed throughout northern and central Alberta, and south through the 
foothills (FAN 2007).  Nest sites are typically found in structurally diverse (McClaren 2004) 
mature or old forests (structural stages 6 and 7, Keystone Wildlife Research 1997, Larsen and 
Harrower 2005).  Optimal nesting and cover habitats have been described as mature to old 
deciduous-dominated mixedwood stands, characterized by well-developed, complex canopies 
and open understories (Reynolds et al. 1982, Hargis et al. 1994, Schaffer 1998).  Dense canopy 
closure creates a mild and stable microclimate (Reynolds et al. 1982, Crocker-Bedford and 
Chaney 1988).  Cooper and Stevens (2000) summarized the characteristics common to 
northern goshawk nest sites in western North America to include mature to old-growth forests; 
canopy closure of at least 60%, preferably 80% (Schaffer 1998 found an average 77% canopy 
cover in Alberta); an open understory; gentle to moderate slopes (<40%, nests were generally 
found on benches, slope toes or level ground); northerly (northeast to northwest) exposures 
(Mahon and Doyle 2003 found no aspect effects); and proximity to a perennial water source and 
abundant prey base. 

2.3.1.1 Habitat Suitability Model 

Based on the habitat suitability model, there is very little effective habitat (135 ha) for northern 
goshawks in the LSA under existing conditions (Table 2-4, Figure 2-3).  Most of the high and 
moderate quality habitats (which defines effective habitat) are located west of Highway 63.  
Effective habitat is similarly rare in the RSA (610 ha), occurring mostly in the northern and 
western areas of the RSA. 
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Table 2-4 
Northern goshawk habitat quality under existing conditions in the LSA and RSA. 

Habitat Quality 

LSA RSA 

Area (ha) % of Total Area (ha) % of Total 
High 22 0.1 85 0.1 

Moderate 113 0.7 525 0.9 

Low 2,658 17.3 8,756 15.2 

Nil 12,577 81.8 48,092 83.7 

Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 135 0.8 610 1.1 

 

2.3.1.2 Patch Size Analysis 

To be conservative, it was assumed that the entire northern goshawk nesting area (≥24 ha) was 
effective habitat.  This assumption was based on the uncertainty regarding the proportion of the 
nest area that can be removed and still be used by northern goshawks.  Although nest sites can 
be 1 ha in size, it was assumed that unless the site was surrounded by effective habitat, it was 
unsuitable for nesting.  Based on this approach, there is only one patch of effective habitat in 
the LSA large enough to support a nesting site (Table 2-5, Figure 2-4).  In comparison, the RSA 
provides six potential nest site patches under existing conditions.  These results confirm the 
results of field surveys suggesting that northern goshawks are relatively rare in the LSA. 

Table 2-5 
Patch size metrics for effective northern goshawk habitat, under existing conditions. 

Metrics 
Effective Habitat Patch Size 
<2 ha ≥2 ha >24 ha 

LSA 
Number of patches 18 17 1 

Total Area (ha) 11 125 26 
RSA 
Number of patches 65 48 6 

Total Area (ha) 49 558 273 

2.3.2 Cape May Warbler 

Although the Cape May warbler has been recorded in low numbers across northern and central 
Alberta (FAN 2007), this species was not detected in the LSA.  Cape May warblers prefer to 
nest in mature and old-growth, white spruce-dominated forests (Norton 2001, FAN 2007), 
although black spruce forests may also be used (WAEL 2002, Norton 2001).  Near Calling Lake 
in north central Alberta, 64% of the Cape May warbler sightings occurred in stands composed of 



WILDLIFE ASSESSMENT 
GREAT DIVIDE SAGD EXPANSION PROJECT 
Existing Conditions 
April 2010 

 2.5  

>60% white spruce, with most stands having >80% white spruce (Norton 2001).  Stands used 
by Cape May warblers ranged from 60 to >130 years of age (Norton 2001).  In addition, Cape 
May warblers have been observed in spruce-dominated mixedwood forests, riparian forests, 
and black spruce bogs and fens (Baltz and Latta 1998, Norton 2001, WAEL 2002). 

Cape May warblers tend to select spruce forests over 10 m in height (Semenchuk 1992), with a 
number of very tall conifers rising above the canopy (Cooper et al. 1997).  These tall conifers 
are likely used as singing posts to attract mates and defend territories.  Tree density does not 
appear to be an important factor in habitat selection by the Cape May warbler (FAN 2007). 

2.3.2.1 Habitat Suitability Model 

Under existing conditions, the LSA contains 993 ha (6.4%) of effective habitat for Cape May 
warblers (Table 2-6).  Most of this habitat is located between the transmission line and Highway 
63, and in the southern portion of the LSA (Figure 2-5).  In comparison, 9% of the RSA is 
considered effective habitat for Cape May warblers under existing conditions (Table 2-6).  Most 
of this high and moderate quality habitat is located in the southwest corner of the RSA. 

Table 2-6 
Cape May warbler habitat quality under existing conditions in the LSA and RSA. 

Habitat Quality 
LSA RSA 

Area (ha) % of Total Area (ha) % of Total 
High 80 0.5 270 0.5 

Moderate 913 5.9 4,858 8.5 

Low 4,673 30.4 13,806 24.0 

Nil 9,704 63.1 38,524 67.0 

Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 993 6.5 5,578 9.7 

 

2.3.2.2 Patch Size Analysis 

Although Cape May warbler breeding territories typically encompass up to 1 ha of effective 
habitat (Norton 2001, New Brunswick Natural Resources 2005), there is evidence that songbird 
territories need to be surrounded by a contiguous habitat patch of at least 10 ha in size 
(Schmiegelow and Hannon 1999, Butcher et al. 2010).  Therefore, habitat patches need to be 
≥10 ha in size to be considered effective for Cape May warblers.  Each effective patch was 
assumed to be capable of accommodating a number of territories.  Edge effects, particularly 
predation and brown-headed cowbird parasitism, were assumed to be minimal in the boreal 
forest (Schmiegelow and Hannon 1999, Villard et al. 2007). 

The habitat model predicted that the LSA contains 19 patches of effective habitat (578 ha) large 
enough to support breeding Cape May warblers (Table 2-7).  The RSA contains 100 habitat 
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patches for a total area of 3,765 ha (Figure 2-6).  The average density of Cape May warbler in 
optimal habitat in western Canada is 0.07 pairs/ha (Kirk et al. 1996, 1997).  Therefore, the LSA 
can support an estimated 40 pairs of Cape May warblers under existing conditions, while the 
RSA can support approximately 264 pairs. 

Table 2-7 
Patch size metrics for effective Cape May warbler habitat, under existing conditions. 

Metric 
Effective Habitat Patch Size 

<10 ha ≥10 ha 
LSA 

Number of patches 138 19 

Total Area (ha) 14,792 578 
RSA 

Number of patches 552 100 

Total Area (ha) 53,693 3,765 
 

2.3.3 Sandhill Crane 

Sandhill cranes nest in isolated bogs, marshes, swamps, meadows and other secluded 
freshwater wetlands (Campbell et al. 1990, Cooper 1996, Gebaeur 2004).  An important 
component of these sites is the presence of emergent vegetation such as sedges, cattail, 
bulrush, willows and Labrador tea (Gebauer 2004).  Nesting wetlands are usually surrounded by 
forest, which is used as escape cover by young birds and provides a buffer against disturbance 
(Gebauer 2004).  Clearcuts are occasionally used for nesting (Campbell et al. 1990), but are not 
considered suitable habitat (Gebauer 2004).  Cooper (1996) suggested that cranes avoid 
nesting in wetlands adjacent to clearcuts.  Wetland size is not considered an important factor for 
nesting; rather, isolation and the presence of water may be more important (Cooper 1996). 

2.3.3.1 Habitat Suitability Model 

High and moderate quality sandhill crane habitat is widely distributed throughout the study 
areas, except for the area west of Highway 63 in the LSA (Figure 2-7).  Over one-half of the 
RSA and LSA provide effective habitat for sandhill cranes under existing conditions (Table 2-8). 
Thus, sandhill crane breeding habitat is unlikely to be limiting in either the LSA or RSA prior to 
Project development. 
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Table 2-8 
Sandhill crane habitat quality in the LSA and RSA under existing conditions. 

Habitat Quality 
LSA RSA 

Area (ha) % of Total Area (ha) % of Total 
High 5,533 36.0 25,429 44.3 

Moderate 2,188 14.2 9,694 16.9 

Low 6,361 41.4 20,176 35.1 

Nil 1,288 8.4 2,159 3.8 

Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 7,721 50.2 35,123 61.1 

 

2.3.4 Woodland Caribou 

The LSA overlaps with the Egg-Pony Caribou Management Zone within the East Side of the 
Athabasca Range (ESAR) caribou range.  The caribou population in this range is approximately 
250 animals in size and is currently declining at a rate of about 6%/year (Athabasca Landscape 
Team 2009).  Caribou are a “Threatened” species federally under the Species at Risk Act and 
provincially under the Wildlife Act.  Caribou and their sign (i.e., tracks, scat) were recorded 
during many of the wildlife surveys throughout the LSA, as well as by Connacher employees 
through the Caribou Monitoring Program (Lorrnel Consultants 2008).  Recent data collected 
during the Algar and expansion monitoring programs has confirmed caribou use in the LSA. 

Caribou require large, contiguous tracts of forested peatland so that they can maintain low 
population densities (i.e., hyper-dispersion) across their range (Schaefer et al. 2001, Alberta 
Woodland Caribou Recovery Team 2005).  This behaviour is an important anti-predator 
strategy, as predators usually hunt in areas with high prey density or predictability.  The large 
home ranges may also reflect relatively low and patchy availability of forage (Tufto et al. 1996).  
Woodland caribou forage primarily on lichen during the winter (Thomas et al. 1996, Dzus 2001) 
while in summer, caribou will consume leafy plants such as sedges, grasses, forbs, and the 
leaves of shrubs, particularly willow (Manseau et al. 1996, Thomas and Gray 2002).  Woodland 
caribou in the ESAR avoided young and upland habitats, and preferred mature or old-growth 
bogs or fens (Bradshaw et al. 1995, Dunford 2003).  This avoidance has been attributed to the 
presence of moose in upland habitats, which attracts wolves to these areas (James et al. 2004).  
Stuart-Smith et al. (1997) found reduced calf survival and smaller home ranges in a landscape 
with smaller patches of fen and a higher proportion of upland than in adjacent landscape. 

2.3.4.1 Habitat Suitability Model 

Almost 29% of the LSA is considered effective habitat for caribou, although 66% of this is only 
rated as moderate quality (Table 2-9).  Most of the high quality habitat is located in the north 
and southeast portions of the LSA (Figure 2-8).  Similarly, over 35% of the RSA is considered 
effective for caribou, with only 16% of this rated high quality.  Much of the high and moderate-
high quality habitat is located at the south end of the RSA. 
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Table 2-9 
Woodland caribou habitat quality in the LSA and RSA under existing conditions. 

Habitat Quality 

LSA RSA 

Area (ha) % of Total Area (ha) % of Total 
High 776 5.0 3,359 5.9 

Moderate-high 740 4.8 4,150 7.2 

Moderate 2,889 18.8 13,458 23.4 

Low 3,495 22.7 13,324 23.8 

Very low 4,348 29.5 16,933 29.0 

Nil 2,932 19.1 6,234 10.6 

Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 4,405 28.7 20,967 36.5 

 

2.3.4.2 Core Security and Movement Analyses 

Core security habitat was defined as effective habitat (i.e., high, moderate-high or moderate 
quality habitat) located outside of the disturbance ZOIs.  Patches of all sizes ≥0.005 ha were 
considered to be potential core habitat.  It was assumed that although large habitat patches are 
best because animals can save energy by foraging in one location for an extended period, 
caribou can use even very small patches of effective habitat (0.063 ha, Johnson et al. 2004), 
provided they are secure from predation and human disturbance. 

Results of the analysis indicate that there are 301 core habitat patches in the LSA and 861 
patches in the RSA (Table 2-10).  Most patches are less than 20 ha in size, with only 45 core 
habitat patches >100 ha in area within the RSA.  Core winter habitat is highly fragmented under 
existing conditions (Figure 2-9), emphasizing the need for caribou to move safely about the 
landscape among core patches.  Within the LSA, larger patches of core habitat tend to be 
concentrated in the north lease extension, south of the Algar Project, and in the extreme south 
end of the LSA.  Permeability of the landscape is anticipated to be affected by disturbance 
features within the RSA (Table 2-11).  Highway 63 represents the most significant barrier to 
caribou movement under existing conditions, with plants, gravel pits and active well pads also 
considered impermeable.  Winter access routes and larger seismic lines within the RSA were 
rated as moderately permeable during the winter because of human and predator presence. 

In the LSA, caribou movement from east to west is impeded primarily by Highway 63, and by 
the Algar Project from south to north (Figure 2-9).  These same impediments are present in the 
RSA, but block a much smaller proportion of the core habitat.  Permeability of portions of the 
Algar Project is anticipated to increase with the recent completion of wildlife crossing structures 
over aboveground pipelines.  Winter access routes are considered moderately permeable to 
caribou, but may represent a greater barrier when these corridors are plowed and actively used 
by large vehicles (e.g., during a winter core hole program).  In this case, core habitat patches 
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bounded by access routes would be relatively inaccessible to caribou.  LIS lines also contribute 
to uncertainty regarding permeability of the LSA to caribou (Athabasca Landscape Team 2008) 
and our assumption that LIS lines are completely permeable to caribou may result in an 
underestimation of the number of potential barriers in the LSA. 

Table 2-10 
Core security habitat for caribou in the LSA and RSA under existing conditions. 

Patch Size 

LSA RSA 

No. 
Area (ha) 

No. 
Area (ha) 

Average Total Average Total 

<1 ha 101 0.4 40.3 259 0.4 112.2 

1-20 ha 157 5.4 841.1 453 5.5 2,503.9 

21-40 ha 15 28.7 429.8 58 30.4 1,763.7 

41-60 ha 11 47.4 521.7 26 48.7 1,265.1 

61-80 ha 5 71.5 357.4 7 71.5 500.3 

81-100 ha 2 82.9 165.7 13 90.1 1,171.6 

>100 ha 10 148.0 1,480.4 45 264.6 11,909.0 

Totals 301 12.8 3,836.6 861 22.3 19,225.8 

 
Table 2-11 

Permeability ratings for disturbance features in the RSA for caribou. 

Feature Permeability Rating Feature Permeability Rating 
Winter road Moderate Laydown area Low 

Transmission line Moderate Remote sump Low 

Inactive well pad Moderate Road/utility corridor Low 

Clearcut Moderate Plant Nil 

Permanent road Low Gravel pit Nil 

Airstrip Low Camp Nil 

Active well pad Low Highway Nil 
 

2.3.4.3 Linear Density and Disturbance Analysis 

Linear feature densities within the LSA and RSA were calculated with and without LIS lines, as 
recommended by the Athabasca Landscape Team (2008).  The impact of LIS on caribou is still 
uncertain (Athabasca Landscape Team 2008), and therefore density calculations considered 
both scenarios.  Linear feature densities without LIS are close to or over the lower thresholds at 
which caribou are predicted to decline (Table 2-12, Table 2-13).  If LIS is considered as a linear 
feature that might affect caribou, the density of features is far beyond any predicted thresholds 
(Table 2-12).  LIS could affect caribou in at least two ways: 1) attraction of moose to regrowth 
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on LIS could attract wolves into the area and increase caribou predation rates; and 2) LIS may 
act as “highways” for wolves and increase their hunting efficiency.  Further research is required 
to confirm the effects of LIS on caribou, their predators, and alternate prey. 

Table 2-12 
Density of linear features in the LSA and RSA under existing conditions. 

Study Area Length (km) Density (km/km2) 

LSA 
Excluding LIS1 247.0 1.6 

Including LIS 4,678 30.4 

RSA 
Excluding LIS 748 1.3 

Including LIS 5,455 9.5 
     1  LIS = Low Impact Seismic 

 

Table 2-13 
Guideline or threshold values for cumulative effects indicators for woodland caribou. 

Indicator Guideline or Threshold Comments 

Total Corridor 
Density(>3 m wide) 

>1.8 km/km2 (Francis et al. 
2002) 

Boreal caribou populations decline above threshold 

>3km/km2 (Stelfox in Salmo 
Consulting 2004) 

Boreal caribou populations do not persist above threshold 

2.04 km/km2  (Dzus 2001) Linear corridor density associated with declining caribou 
populations in ESAR caribou range, Alberta 

>1.2 km/km2 (Weclaw and 
Hudson 2004) 

Caribou may be extirpated from northern Alberta in 40 
years if linear densities exceed threshold 

Road Density 

1.0 – 1.3 km/km2 (Dyer et 
al. 2002) 

Density in caribou seasonal home ranges in Alberta 

<0.6 km/km2 (Stelfox in 
Salmo Consulting 2004) 

Road densities in mountain ecotype caribou range 

 

2.3.5 Moose 

Moose are widely distributed throughout the forested portion of the province (Pattie and Fisher 
1999), and appear to be one of the most common ungulates in the LSA.  Moose occur in a 
variety of habitats often in close association with deciduous, shrub, riparian and especially with 
wetland habitats (Banfield 1974).  Both upland and lowland habitats are used in northeastern 
Alberta, although use of the latter tends to decline as snow depth increases during winter 
(Hauge and Keith 1981).  Preferred upland habitats used by moose in northeastern Alberta 
included aspen and aspen/white spruce, with lower preference shown for jack pine stands 
(Hauge and Keith 1981).  Although habitat selection is believed to be largely a function of 
browse availability (Peek et al. 1976, Dussault et al. 2005), habitat selection may also depend 
on the distribution of predators across the landscape, where moose, especially cows with 
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calves, may prefer habitat that provides cover from predation over habitat with abundant forage 
(Dussault et al. 2005). 

Moose require large amounts of woody browse, preferring species such as willow, aspen, 
balsam poplar, saskatoon, red-osier dogwood, chokecherry, hazelnut, and low and high bush 
cranberry (McNichol and Gilbert 1980, Irwin 1985, Westworth et al. 1989, Renecker and Hudson 
1993).  These species are typically found in shrubby wetlands (i.e., willow, hazelnut), early seral 
forests (e.g., cutovers), and deciduous-dominated stands.  Kelsall et al. (1977) reported that 
moose appear to favour early successional habitats 11 – 30 years after burning, which would 
make much of the LSA high quality habitat.  Wetlands have a disproportionate value for moose 
as they are an important source of forage, are used to escape predators and are also used 
during the summer to moderate their body temperature (Courtois et al. 2002). 

2.3.5.1 Habitat Suitability Model 

The habitat suitability model predicts that approximately 30% of the LSA and RSA functions as 
effective habitat for moose during the winter (Table 2-14).  The model may underestimate the 
amount of forage available to moose by not considering regenerating seismic lines (e.g., LIS 
lines), but these features were too narrow to be modelled using a GIS.  Effective habitat is 
widely scattered throughout the study areas (Figure 2-10), with relatively large patches of high 
quality habitat located on the western side of the RSA. 

Table 2-14 
Moose habitat quality in the LSA and RSA under existing conditions. 

Habitat Quality 
LSA RSA 

Area (ha) % of Total Area (ha) % of Total 
High 427 2.8 2,661 4.6 
Moderate-high 762 5.0 3,353 5.8 
Moderate 3,196 20.8 11,556 20.1 
Low 5,961 38.8 26,023 45.3 
Very low 3,565 23.2 11,164 19.4 
Nil 1,459 9.5 2,702 4.7 
Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 4,385 28.5 17,570 30.6 

 

2.3.5.2 Core Security and Movement Analysis 

As with caribou, core security habitat for moose was considered as all effective habitat (high, 
moderate-high and moderate quality) located outside of the disturbance ZOIs.  This core habitat 
is of high value for moose because it provides adequate forage in areas safe from human 
disturbance and potentially predation.  Core security habitat was mapped for the winter period 
only, when forage availability is most limiting.  Core patches <0.063 ha were eliminated on the 
basis that smaller patches were either GIS artifacts or too small for moose use. 
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Core security habitat is distributed throughout the LSA, although it is relatively scarce around 
Highway 63 and the Algar Project, and in the south end of the LSA (Figure 2-11).  Two-hundred 
forty-six core habitat patches were identified in the LSA, most of which were <21 ha in size 
(Table 2-15).  Core habitat represented 27% of the LSA for moose, and 29% of the RSA.  
Although core habitat in the RSA is also composed mostly of small patches, there are 32 
patches >100 ha in size, located primarily on the northwest side of the RSA. 

Table 2-15 
Core security habitat for moose in the LSA and RSA under existing conditions. 

Patch Size 

LSA RSA 

No. 
Area (ha) 

No. 
Area (ha) 

Average Total Average Total 
<1 ha 67 0.4 23.6 243 0.4 95.8 

1-20 ha 135 5.8 778.1 437 5.6 2,464.6 

21-40 ha 18 27.9 502.6 47 29.8 1,402.1 

41-60 ha 7 52.1 364.5 31 49.7 1,541.6 

61-80 ha 7 73.1 512.0 18 69.7 1,255.1 

81-100 ha 3 85.1 255.3 12 90.6 1,087.1 

>100 ha 9 183.6 1,652.4 32 280.1 8,964.5 

Totals 246 16.6 4,088.5 820 20.5 16,810.7 
 
Disturbance features were also assigned permeability ratings based on the degree to which 
they could affect moose movement.  Highway 63 and existing SAGD projects are predicted to 
reduce the permeability of the LSA to moose (Figure 2-11).  In addition, habitats located around 
the Algar Project and along Highway 63 may be relatively inaccessible with the concentration of 
impermeable and semi-permeable disturbance features.  The RSA landscape away from 
existing disturbances is anticipated to be relatively permeable to moose moving among core 
habitat patches. 

Table 2-16 
Permeability ratings for disturbance features in the RSA for moose. 

Feature Permeability Rating Feature Permeability Rating

Clearcut High Highway Low 

Inactive well pad High Active well pad Low 

Transmission line High Lay down area Low 

Winter road Moderate Remote sump Low 

Road/utility corridor Moderate-low Gravel pit Nil 

Airstrip Low Camp Nil 

Permanent road Low Plant Nil 
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2.3.5.3 Linear Features Density Analysis 

Although moose do not typically exhibit such a negative response to disturbance as caribou, 
Project development is still anticipated to affect moose distribution and movement within the 
RSA.  Moose are not anticipated to avoid LIS and therefore, density calculations without LIS 
were considered most appropriate for moose (Table 2-12).  Linear features provide access for 
hunters and predators, although under existing conditions, hunting pressure is not considered 
significant.  Linear features most likely to affect moose include increased levels of sensory 
disturbance, and mortality risk associated with vehicular collisions on access routes. 

2.3.6 Beaver 

Beaver occur in all areas of Alberta except the alpine (Pattie and Fisher 1999, ASRD 2002b).  
They are widespread and not considered “Sensitive” at either the provincial or federal levels.  
The beaver is considered a keystone species for its ability to alter hydrological processes and 
landscape structure to benefit other wildlife (Simberloff 1998).  Beaver are associated with 
streams, lakes, ponds and marshes in forested areas (Muller-Schwarze and Sun 2003).  
Waterbodies at least 1.5 m deep are preferred and stable shorelines are required for dam, lodge 
or burrow construction.  Areas with abundant deciduous vegetation, including aspen, poplar, 
willow and alder, within 200 - 250 m of a waterbody are generally considered high quality habitat 
for beaver (Skinner 1984, Nietfeld et al. 1985, Mueller-Schwarze and Sun 2003).  Recent 
research in northeast Alberta found that beaver cut all deciduous trees within 30 to 40 m of a 
pond, while foraging up to 60 m from the water edge (Martell et al. 2006).  To reduce predation 
risk, beaver prefer to remain close to water while foraging (Hood and Bayley 2008b). 

2.3.6.1 Habitat Suitability Model 

Potential beaver habitat is restricted to riparian areas, and as such, effective habitat represents 
less than 12% of the study areas (Table 2-17).  High quality foraging habitat is relatively 
uncommon, with waterbodies comprising much of the 306 ha and 1,188 ha in the LSA and RSA, 
respectively (Figure 2-12).  Riparian zones are dominated by low quality habitat, reflecting the 
paucity of deciduous forest in the area. 

Table 2-17 
Beaver habitat quality in the LSA and RSA under existing conditions. 

Habitat Quality 

LSA RSA 

Area (ha) % of Total Area (ha) % of Total 

High 306 2.0 1,188 2.0 

Moderate 1,454 9.5 3,638 6.3 

Low 4,062 26.4 9,007 15.7 

Nil 9,549 62.1 43,626 75.9 

Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 1,760 11.5 4,826 8.4 
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2.3.7 Fisher 

The fisher is classified as “Sensitive” in Alberta because of uncertainty in population trends, 
potential reduction in preferred habitat, and declines in harvest since 1985.  Fisher were 
relatively uncommon in the LSA, but were detected on wildlife cameras used in the monitoring 
program and during track surveys. 

Fishers exhibit seasonal variation in their use of habitats with the most important habitat 
component being mature to old-growth forest, which is used for foraging, resting and denning 
(Buskirk and Powell 1994).  Optimal fisher habitat includes dense old coniferous and 
mixedwood forest stands with continuous canopy closure (Powell 1993); at least 50% with 
preference for 70 to 80% (Kelly 1977).  In northeastern Alberta, fishers are most abundant in 
mixedwood, riparian and coniferous forests, but are also frequently recorded in wooded fens, 
bogs and deciduous-dominated stands (WAEL 2002).  Denning often occurs in deciduous trees 
(Leonard 1980). 

2.3.7.1 Habitat Suitability Model 

Effective fisher habitat (i.e., old mixedwood and coniferous forest) is relatively uncommon in the 
LSA under existing conditions (Table 2-18).  High and moderate quality habitat is most 
abundant adjacent to Highway 63 where the forest was not burned during the 1995 Mariana 
Lakes fire, and in the north and southwest portions of the LSA (Figure 2-13).  Effective habitat is 
proportionally less available in the RSA than LSA, with most located north and west of the LSA. 

Table 2-18 
Fisher habitat quality in the LSA and RSA under existing conditions. 

Habitat Quality 

LSA RSA 

Area (ha) 
Proportion of 

Total (%) Area (ha) 
Proportion of 

Total (%) 
High 49 0.3 322 0.6 

Moderate 1,212 7.9 3,037 5.3 

Low 5,180 33.7 19,098 33.2 

Nil 8,930 58.1 35,002 60.9 

Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 1,260 8.2 3,358 5.8 

 

2.3.8 Canada Lynx 

The Canada lynx occurs at low densities throughout the boreal forest of Alberta (Pattie and 
Fisher 1999).  While the lynx is designated as “Not At Risk” of extinction at the federal level, it is 
considered “Sensitive” in Alberta because of recent population declines, and concerns over 
habitat loss and fragmentation.  Lynx populations are cyclic, following population trends of the 
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snowshoe hare (Mowat and Slough 2003, Poole 2003).  Lynx were detected during early winter 
track surveys and by wildlife cameras deployed throughout the LSA as part of the Algar and 
expansion monitoring programs. 

Lynx habitat use generally corresponds to abundance of their primary prey, the snowshoe hare 
(Murray et al. 1994, Poole et al. 1996).  In the winter, snowshoe hare are typically most common 
in habitats with dense shrubby coniferous, and to a lesser extent, shrubby deciduous vegetation 
(Buehler and Keith 1982).  Preferred habitats tend to be early successional forests with well-
developed understories (Koehler and Aubry 1994, WAEL 2002) which provide both thermal and 
predator protection (Buehler and Keith 1982).  Research by Fuller et al. (2006) indicated that 
lynx prefer sub-optimal snowshoe hare habitat, because predation success rates were higher in 
more open areas.  Thus, early and mid-successional (11-26 years old, 4.4-7.3 m tall, moderate 
coniferous shrub) forests were preferred for hunting snowshoe hares (Poole et al. 1996, Fuller 
et al. 2006).  Lynx also show a strong preference for regenerating and riparian willow habitats 
over mature white spruce (Mowat and Slough 2003).  Older regenerating forest stands are used 
for foraging, resting, denning and cover (WAEL 2002). 

2.3.8.1 Habitat Suitability Model 

Effective lynx habitat was very common and widespread in the LSA, accounting for over 80% of 
the study area (Table 2-19, Figure 2-14).  These results reflect the abundance of early-
successional forest, considered good snowshoe hare habitat, resulting from the 1995 Mariana 
Lakes fire.  High quality habitat represents 41% of the LSA under existing conditions, and 
therefore lynx are anticipated to be relatively common when they are at the peak of their ten-
year cycle.  Similarly in the RSA, effective habitat accounted for almost 85% of the total area.  
These results are consistent with the wildlife camera data (Section 4.2), which indicate that lynx 
are relatively common and widespread throughout the LSA. 

Table 2-19 
Canada lynx habitat quality in the LSA and RSA under existing conditions. 

Habitat Quality 

LSA RSA 

Area (ha) % of Total Area (ha) % of Total 
High 6,237 40.6 25,275 44.0 
Moderate-high 4,225 27.5 17,623 30.7 
Moderate 1,873 12.2 5,660 9.9 
Low 1,543 10.0 5,036 8.8 
Very low 560 3.6 1,368 2.4 
Nil 932 6.1 2,496 4.3 
Totals 15,370 100.0 57,458 100.0 
Total Effective Habitat 12,335 80.3 48,558 84.5 
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3.0 Predicted Conditions 

3.1 PROJECT CASE 

3.1.1 Wildlife Habitat 

The footprint of the expansion Project is anticipated to increase disturbance by 520 ha, or 90% 
(Table 3-1).  As a result of increased disturbance, the areal extent of natural habitat types will 
decrease from the existing case (Figure 3-1).  The largest proportional decreases will occur in 
young mixed coniferous (6.2%) and young treed bog habitats (5.3%) (Table 3-1).  While the 
young mixed coniferous type is relatively common throughout the LSA under both existing and 
predicted conditions, the young treed bog/fen habitat occupies only 4% of the LSA in the 
predicted case.  Young treed bog/fen may become more valuable for woodland caribou by the 
end of the life of the Project, at which time lichen will have started to recover from the 1995 
Mariana Lakes fire.  Only 1.0 to 1.8% of older habitat types are anticipated to be lost following 
Project development (Table 3-1). 

Table 3-1 
Change in wildlife habitat availability between Existing and Predicted cases in the LSA. 

Habitat Types Ecosite Phases Age 
Area (ha) 

% Change Existing Predicted Change 

Treed bog/fen i1, j1, k1 

Young 716 678 -37.8 -5.3 

Old 1,016 998 -18.0 -1.8 

Shrubby bog/fen i2, j2, k2 

Young 3,855 3,772 -83.8 -2.2 

Old 1,421 1,395 -26.1 -1.8 

Mixed coniferous b4, c1, d3, e3, f3, g1, h1 

Young 4,744 4,451 -293.5 -6.2 

Old 1,467 1,444 -23.4 -1.6 

Mixedwood b1, d2, e2, f2 

Young 830 800 -30.2 -3.6 

Old 325 320 -4.8 -1.5 

Deciduous b2, d1, e1, f1 

Young 66 66 0.0 0.0 

Old 62 61 -0.6 -1.0 

Sedge meadow k2 N/A 1 208 205 -2.5 -1.4 

Marsh l1 N/A 3 3 -0.1 -3.3 

Waterbody NWL, NWF N/A 76 76 0.0 0.0 

Disturbance CIP, CIU, CIW, AIG, AIH, AII N/A 581 1,101 +520.8 +90.0 

Totals 15,370 15,370 0.0 0.0 
1  N/A – Not applicable. 
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3.1.2 Special Status Wildlife Species 

Waterbodies, marshes and sedge meadows will be largely unaffected by the Project (-1% loss), 
and therefore impacts are anticipated to be negligible for species such as garter snake, western 
toad, Canadian toad, lesser scaup, green-winged teal, northern pintail, yellow rail, sora, 
northern harrier, and short-eared owl.  Because Connacher will mitigate effects on riparian 
species by buffering watercourses and waterbodies, rusty blackbird, barred owl, common 
yellowthroat, eastern phoebe, broad-winged hawk, and Canada warbler are unlikely to be 
affected by the Project.  Several species at risk could use old mixedwood and/or deciduous 
forests in the LSA, including black-throated green warbler, northern long-eared bat, silver-haired 
bat, and least flycatcher.  The Project will result in the loss of 4.8 ha (-1.5%) of old mixedwood 
and 0.6 ha (-1%) of old deciduous habitats, and therefore, effects are anticipated to be minimal 
for wildlife using these habitats.  Similarly, wildlife using old mixed coniferous habitat, such as 
hoary bat, bay-breasted warbler, blackburnian warbler, brown creeper, and pileated woodpecker 
will not be greatly affected by direct habitat loss (-1.4%).  Approximately 56 ha (-3%) of treed 
bog/fen will be lost, potentially affecting olive-sided flycatcher, great gray owl, northern hawk 
owl, and possibly sharp-tailed grouse.  Western tanager can use a variety of coniferous and 
mixedwood stands, 347 ha (-4.7%) of which will be affected by Project development.  Sharp-
tailed grouse and common nighthawk are anticipated to use reclaimed Project sites, such as 
well pads and rights-of-way (RoWs), and may benefit in the long-term.  Although wolverine are 
habitat generalists and are unlikely to be affected by direct habitat loss, this species may avoid 
the area because of increased human activity and development.  In general, Project-related 
habitat losses are considered unlikely to significantly affect special status wildlife species. 

3.1.3 Biodiversity 

The Project is anticipated to have relatively little effect on biodiversity in the LSA or RSA, both of 
which are dominated by habitats that are characterized by moderate-low biodiversity (Figure 3-
2).  The footprint passes primarily through this moderate-low biodiversity habitat, which is 
reclassified as low biodiversity habitat as a result of Project development.  The Project is not 
predicted to affect any high biodiversity habitats (Table 3-2), primarily because the footprint 
avoids waterbodies and riparian areas.  Therefore, the Project is unlikely to have a significant 
effect on biodiversity or habitats with the potential for having high biodiversity within the LSA or 
RSA. 

Table 3-2 
Change in biodiversity in the LSA between existing and predicted conditions. 

Biodiversity Ranking 
Area (ha) % 

Change Existing Predicted Change
High 73 73 0.0 0.0 
Moderate-high 746 732 -14 -1.9 
Moderate 2,847 2,795 -52 -1.8 
Moderate-low 11,122 10,667 -455 -4.1 
Low 583 1,103 +520 +89.2 
Totals 15,370 15,370 0 0.0 
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3.1.4 Traditional Land Use and Ecological Knowledge 

Interviews were conducted with a number of traditional land users, including members of the 
Fort McMurray Métis Local 1935, Willow Lake Métis Local 780, Chipewyan Prairie Dene First 
Nation (CPDFN), Heart Lake First Nation, Fort McMurray First Nation, and Chard Métis Local 
214.  Comments regarding their knowledge of wildlife within the LSA and concerns regarding 
potential impacts of the expansion Project and other developments were recorded.  Information 
provided by traditional land users was incorporated into the wildlife baseline report and 
considered during the assessment of project impacts. 

Participants confirmed that a broad diversity of wildlife use the LSA, including moose, caribou, 
lynx, fox, coyote, marten, mink, black bear, fisher, grizzly, otter, rabbit, beaver, muskrat, deer, 
ducks, geese, grouse, and bats.  There is concern that caribou trails are being disrupted by 
seismic lines and roads, and that lichen will be lost with Project development.  Participants also 
indicated that caribou are much less common in the area than in the past and suggested wildlife 
are avoiding the area because of increased traffic and noise.  Predators, including black bears, 
grizzly bears, lynx, wolves and cougars, are abundant in the LSA.  There is concern regarding 
loss of wildlife and declining populations, as well as the cumulative effects of development on 
wildlife, particularly for caribou. 

3.1.5 Valued Environmental Components 

3.1.5.1 Birds 

3.1.5.1.1 Habitat Availability 

Although habitat loss is considered to be one of the most important factors contributing to 
species extinction (Fahrig 1999), habitat fragmentation is also closely linked to loss of species 
(Norton 2001).  Habitat loss refers to the conversion of effective habitat to unsuitable habitat, 
while fragmentation can be defined as the increasing isolation and division of remaining 
effective habitat (Norton 2001).  Habitat fragmentation has been identified as one of the leading 
causes of declines of Neotropical songbird populations throughout North America (Robbins et 
al. 1989).  Fragmentation of habitat can result in isolated patches that are too small to support a 
diversity of songbirds (Schmiegelow and Hannon 1999).  These patches tend to have a high 
proportion of edge, and are often avoided by forest interior songbirds (e.g., Darveau et al. 
1995).  Edge effects, such as increased nest predation and parasitism by brown-headed 
cowbirds, are believed to be negligible in the boreal forest (Schmiegelow and Hannon 1999; 
Norton 2001, Villard et al. 2007).   

Indirect habitat loss may occur through the avoidance of otherwise suitable habitat that is 
exposed to sensory disturbance (e.g., Bayne et al. 2008).  Connacher will mitigate habitat loss 
and fragmentation for old-growth obligates by avoiding mature forest whenever possible and 
using technology to reduce noise emitted by Project facilities.  Sensory disturbance is 
anticipated to be highest during construction, but this period will be short-term and will occur at 
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least partially outside of the breeding season.  Seismic exploration is believed to have similar 
disturbance ratings as construction for birds, but since it occurs during the winter, will have little 
effect on birds (northern goshawks overwinter in Alberta, but are less sensitive to disturbance 
outside of the breeding season). 

Because both Cape May warbler and northern goshawk are dependent upon mature or old 
forest stands, they are predicted to occur at low densities within the LSA.  The operations phase 
of the Project is anticipated to result in the loss of 5 ha (4%) and 96 ha (10%) of effective habitat 
for northern goshawk and Cape May warbler, respectively (Table 3-3, Figures 3-3 and 3-5).  It is 
important to note that the LSA provides only 135 ha of effective habitat for northern goshawk 
under existing conditions, and 993 ha for Cape May warbler.  The number of patches of suitable 
nesting habitat will also decrease with the Project as a result of habitat loss and fragmentation.  
The Project is predicted to eliminate two smaller (2-23 ha) habitat patches (potential nest sites) 
for northern goshawks, but will not intersect the larger habitat patch (potential nest area) 
available in the LSA (Table 3-4, Figure 3-4).  Similarly, the number of effective habitat patches 
suitable for nesting Cape May warblers is anticipated to decrease by two (10.5%) with Project 
development, representing a loss of 70 ha (Table3-5, Figure 3-6). 

Table 3-3 
Change in habitat availability with the Project. 

Species 
Habitat 
Quality 

LSA RSA 
Existing 

(ha) 
Predicted 

(ha) 
Change 

(ha) 
% 

Change 
Existing 

(ha) 
Predicted 

(ha) 
Change 

(ha) 
% 

Change 

Northern 
goshawk 

High 22 22 0 0 85 85 0 0 
Moderate 113 108 -5 -4.4 525 520 -5 -1.0 
Low 2,658 2,289 -369 -13.9 8,756 8,387 -369 -4.2 
Nil 12,577 12,951 +374 +3.0 48,092 48,467 +375 +0.8 
Effective 135 130 -5 -3.7 610 605 -5 -0.8 

Cape May 
warbler 

High 80 74 -6 -7.5 270 263 -7 -2.6 
Moderate 913 823 -90 -9.9 4,858 4,768 -90 -1.9 
Low 4,673 3,917 -756 -16.2 13,806 13,050 -756 -5.5 
Nil 9,704 10,556 +852 +8.8 38,524 39,377 +853 +2.2 
Effective 993 897 -96 -9.7 5,128 5,031 -97 -1.9 

Sandhill 
crane 

High 5,533 4,918 -615 11.1 25,429 24,814 -615 -2.4 
Moderate 2,188 2,321 +133 6.1 9,694 9,827 +133 +1.4 
Low 6,361 5,581 -780 12.3 20,176 19,396 -780 -3.9 
Nil 1,288 2,550 +1,262 98.0 2,159 3,421 +1,262 +58.5 
Effective 7,721 7,239 -482 6.2 35,123 34,641 -482 -1.4 

Woodland 
caribou 

High 776 626 -150 -19.3 3,359 3,208 -151 -4.5 
Moderate-high 740 705 -35 -4.7 4,150 4,121 -29 -0.7 
Moderate 2,889 2,545 -372 -12.9 13,458 13,107 -351 -2.6 
Low 3,495 2,912 -583 -16.6 13,324 12,741 -583 -4.4 
Very low 4,538 4,061 -477 -10.5 16,933 16,458 -475 -2.8 
Nil 2,932 4,521 +1,589 +54.2 6,234 7,823 +1,589 +25.5 
Effective 4,405 3,876 -529 -12.0 20,967 20,436 -531 -2.5 
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Species 
Habitat 
Quality 

LSA RSA 
Existing 

(ha) 
Predicted 

(ha) 
Change 

(ha) 
% 

Change 
Existing 

(ha) 
Predicted 

(ha) 
Change 

(ha) 
% 

Change 

Moose 

High 427 353 -74 -17.2 2,661 2,587 -74 -2.8 
Moderate-high 762 742 -21 -2.7 3,353 3,332 -21 -0.6 
Moderate 3,196 2,626 -570 -17.8 11,556 10,986 -570 -4.9 
Low 5,961 5,694 -267 -4.5 26,023 25,755 -267 -1.0 
Very low 3,565 3,874 +309 +8.7 11,164 11,472 +309 +2.8 
Nil 1,459 2,082 +623 +42.7 2,702 3,325 +623 +23.1 
Effective 4,385 3,721 -664 -15.1 17,570 16,906 -664 -3.8 

Beaver 

High 306 302 -4 -1.3 1,188 1,184 -4 -0.3 
Moderate 1,454 1,425 -29 -2.0 3,638 3,610 -28 -0.8 
Low 4,062 3,915 -147 -3.6 9,006 8,860 -146 -1.6 
Nil 9,549 9,728 +179 +1.9 43,626 43,804 +178 +0.4 
Effective 1,760 1,727 -33 -1.9 4,826 4,794 -32 -0.7 

Fisher 

High 49 46 -3 -6.1 322 319 -3 -0.9 
Moderate 1,212 1,187 -25 -2.1 3,037 3,011 -26 -0.9 
Low 5,180 4,552 -628 -12.1 19,098 18,471 -627 -3.3 
Nil 8,930 9,585 +655 +7.3 35,002 35,657 655 +1.9 
Effective 1,260 1,233 -28 -2.2 3,358 3,330 -28 -0.8 

Canada 
lynx 

High 6,237 5,231 -1,006 -16.1 25,275 24,270 -1,005 -4.0 
Moderate-high 4,225 3,512 -713 -16.9 17,623 16,910 -713 -4.0 
Moderate 1,873 2,540 +666 +35.6 5,660 6,326 +666 +11.8 
Low 1,543 1,963 +420 +27.2 5,036 5,456 +420 +8.3 
Very low 560 599 +39 +7.0 1,368 1,407 +39 +2.9 
Nil 932 1,525 +593 +63.6 2,496 3,089 +593 +23.7 
Effective 12,335 11,283 -1052 -8.5 48,558 47,506 -1,052 -2.2 

 

Table 3-4 
Change in nest area patches for northern goshawk in the LSA. 

Metric 
Effective Habitat Patches (≥24 ha) 

Existing Predicted Change % Change 
Number of patches 1 1 0 0 

Total Area (ha) 26 26 0 0 
 

Table 3-5 
Change in effective habitat patches for Cape May warbler in the LSA. 

Metric 
Effective Habitat Patches (≥10 ha) 

Existing Predicted Change % Change 
Number of patches 19 17 -2 -10.5 

Total Area (ha) 578 508 -70 -12.1 
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Effective sandhill crane breeding habitat is far more abundant than habitat for the forest-
dependent VECs, and accounts for almost 50% of the LSA under predicted conditions (Table 3-
3).  The Project development will result in the loss of 482 ha (6%) of effective sandhill crane 
habitat; however, almost half of the LSA (47%, 7,239 ha) is still considered effective under 
predicted conditions.  Unlike the other avian VECs, patch size is not considered important for 
sandhill crane (Cooper 1996), and since most of the effective habitat occurs outside of the 
disturbance ZOIs, all of this effective habitat will be available to sandhill cranes.  
Decommissioning and reclamation will create habitat for sandhill crane in the short-term. 

3.1.5.1.2 Wildlife Movement 

Effects of the Project on bird movement will be most pronounced for forest songbirds, such as 
Cape May warbler, particularly along cleared RoWs and well pads.  Although breeding 
songbirds can incorporate narrow (<6 m) RoWs into their territories (Machtans 2006), wider (≥8 
m) corridors may be used as territorial boundaries and crossed less frequently (Bayne et al. 
2005), possibly because of increased predation risk (Lima and Dill 1990).  Although Bélisle and 
St. Clair (2001) noted that movement of yellow-rumped warblers was delayed when crossing 
multiple linear corridors, including a 60 to 100 m wide highway, most individuals (86%) were still 
able to cross, indicating that even wide gaps in vehicular traffic are not impermeable barriers to 
movement.  Effects on movement were assumed to be higher, but not significant, during 
construction when human activity will be most intense.  The Project is not anticipated to have 
significant effects on movements of Cape May warbler or other forest songbirds. 

Openings and RoWs may be used for hunting by northern goshawk, particularly after 
reclamation, and are unlikely to reduce permeability of the LSA for this species.  Similarly, 
sandhill crane movement is unlikely to be significantly affected by the Project during either the 
construction or operations phases.  In fact, sandhill cranes are likely to use the reclaimed 
footprints, which will initially resemble meadows and early seral stands, as sources of forage 
and possibly movement corridors. 

3.1.5.1.3 Wildlife Health and Mortality 

The primary mechanism through which the Project could affect avian health and mortality is 
vegetation clearing and consequent destruction of nests.  Since vegetation clearing is 
scheduled for winter, no birds or nests will be directly affected.  Sensory disturbance has the 
potential to cause nest abandonment and reduced mating success immediately adjacent to 
continuously noisy features (Habib 2006, Bayne et al. 2008).  Disturbance will be minimized by 
clearing vegetation outside of the breeding season and using noise-reducing technology where 
possible to minimize noise levels.  For northern goshawk, nests will be identified and any 
Project-related activities near the nests will be avoided from March 1 to August 15. 

Although artificial lighting on tall structures can affect wildlife health and mortality, the likelihood 
of the Project affecting wildlife (e.g., collisions) in the area is considered relatively low.  Lighting 
requirements for the Project are expected to be similar to those that are already in place at the 
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existing Great Divide Pod One and Algar projects.  Efforts will be made to reduce the effects of 
stray lighting on adjacent habitats (e.g., use of directional or shielded lighting) where possible. 

The Project could also increase predation rates for birds nesting along habitat edges, although 
evidence for this is limited in western Canada (Schmiegelow and Hannon 1999).  Brown-headed 
cowbird parasitism of songbirds is also believed to be minimal in western boreal forests 
(Schmiegelow and Hannon 1999).  Effects may be greater in areas where forests are 
surrounded by agriculture (Kremsater and Bunnell 1999).  Reproductive potential of songbirds, 
including Cape May warbler, is not likely to change with the Project.  The same is true for 
northern goshawk and sandhill crane. 

Avian health could be affected by pollutants released into the air as emissions or onto the 
ground as accidental spills.  Contaminants which enter the food chain via vegetation or insects 
could then be consumed by birds, potentially leading to reduced fitness and health.  Project 
emissions, however, are anticipated to be too low to affect vegetation or aquatic systems, and 
should affect avian health.  Accidental spills will be mitigated by restricting refueling activities to 
areas set away from waterbodies and that are protected by berms.  Further, an Emergency Spill 
Response Plan will be provided to all Project employees. 

Other potential sources of mortality include hunting/poaching and vehicular collisions, but these 
are not anticipated to be major Project-related issues from a wildlife perspective.  Health and 
mortality of Cape May warbler, northern goshawk and sandhill crane are not anticipated to be 
significantly affected by the Project. 

3.1.5.1.4 Abundance 

Project-related changes in abundance were calculated based on average density of birds in 
effective habitat as follows: Cape May warbler 0.07 birds/ha (Kirk et al. 1996, 1997); northern 
goshawk one pair/nest area (Mahon and Doyle 2005); and sandhill crane 0.04 birds/ha 
(Armbruster 1987).  Results indicate that <0.10% of provincial populations will be affected by 
the Project (Table 3-6), suggesting that regional populations of Cape May warbler, northern 
goshawk or sandhill crane will not be affected by Project development.  Birds displaced by the 
Project will likely move into other unoccupied habitats, assuming that populations are not at 
carrying capacity.  Therefore, Project-related changes in habitat availability and abundance are 
not considered significant for the three avian VECs. 

Table 3-6 
Predicted changes in abundance of avian VECs in the LSA. 

Species 
Number of Birds 

Change % Change Provincial Population1 % Affected Existing Predicted 
Cape May warbler 80 72 -8 -10 80,000 0.0001 
Northern goshawk 2 2 0 0 15,000 0 
Sandhill crane 309 290 -19 -6 ? Likely very small 
1  Population estimates from Partners in Flight (PIF 2004). 
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3.1.5.2 Ungulates 

3.1.5.2.1 Habitat Availability 

Sensory disturbance is anticipated to significantly affect ungulates (Jalkotzy et al. 1997), 
particularly caribou (Dyer et al. 2001).  Construction activities will likely lead to the highest levels 
of avoidance for moose, deer and caribou, but based on results of the expansion Project 
monitoring program, this avoidance is anticipated to be temporary.  Similar responses by 
ungulates will also likely occur for any seismic exploration planned over the course of the 
Project.  Disturbance of caribou during clearing and construction will be minimized by following 
the “early-in, early-out” principle (i.e., vegetation will be cleared as soon as the ground is frozen 
and completed by mid-February). 

Since activities associated with Project operations will have the longest-term impact on 
ungulates, only this period was assessed.  Availability of effective habitat during the winter, 
considered the most restrictive period for ungulates, is predicted to decrease by 12% for caribou 
and 15% for moose (Table 3-3, Figures 3-8 and 3-10).  The slightly higher habitat loss for 
moose reflects the routing of the footprint through younger stands rather than mature stands 
that provide habitat for caribou.  Under predicted conditions, approximately 25% of the LSA 
represents effective habitat for moose and caribou. 

The distribution of effective habitat in the LSA is also anticipated to change with Project 
development.  The total area of core security habitat (i.e., effective habitat outside the 
disturbance ZOIs) is predicted to decrease by 723 ha (5%) for caribou, with most of this 
reduction occurring in 1 – 20 ha patches and patches >100 ha (Table 3-7, Figure 3-9).  This 
equates to a loss of 71 core habitat patches ≤20 ha and two of the 10 patches >100 ha in size.  
For moose, Project development will fragment core habitat into smaller patches, with an overall 
loss of 688 ha (4%) of core security habitat (Table 3-8, Figure 3-11).  Although loss of larger 
habitat patches could lead to greater energy expenditures for foraging, the areal loss of core 
habitat is relatively small for both caribou and moose.  Therefore, it is anticipated that neither 
species will be significantly affected by changes in habitat distribution if movement among 
remaining core patches is not significantly affected by the Project. 

Table 3-7 
Change in caribou core security habitat patch metrics from existing to project cases in the LSA. 

Patch Size 
Number Total Area (ha) 

Existing Project Change Existing Project Change 
<1 ha 101 81 -20 40.3 35.4 -5.4 

1-20 ha 157 106 -51 841.1 607.3 -233.8 

21-40 ha 15 16 +1 429.8 465.7 +35.9 

41-60 ha 11 7 -4 521.7 342.0 -179.7 

61-80 ha 5 3 -2 357.4 218.6 -138.8 
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Patch Size 
Number Total Area (ha) 

Existing Project Change Existing Project Change 
81-100 ha 2 3 +1 165.7 249.4 +83.6 

>100 ha 10 8 -2 1,480.4 1,195.7 -284.7 

Totals 301 243 -77 3,836.6 3,114.0 -723.2 
 

Table 3-8 
Change in moose core security habitat patch metrics from existing to project cases in the LSA. 

Patch Size 
Number Total Area (ha) 

Existing Project Change Existing Project Change 
<1 ha 67 73 +6 23.6 26.9 +3.3 

1-20 ha 135 145 +10 778.1 945.9 +167.8 

21-40 ha 18 19 +1 502.6 565.3 +62.6 

41-60 ha 7 8 +1 364.5 418.3 +53.8 

61-80 ha 7 5 -2 512.0 368.9 -143.1 

81-100 ha 3 1 -2 255.3 87.7 -167.6 

>100 ha 9 6 -3 1,652.4 987.4 -664.9 

Totals 246 257 +11 4,088.5 3,400.6 -687.7 
 
Reclamation of disturbed areas to natural ecosites will occur progressively throughout the life of 
the Project.  Reclaimed areas will initially resemble open meadows, and will therefore provide 
effective habitat for moose over the short-term.  Increased use of the area by moose may attract 
wolves, for which moose are the primary prey (Cumming et al. 1996), which would in turn 
increase mortality risk for caribou (Athabasca Landscape Team 2009).  Research across 
Canada has shown that wolves are the primary predators of caribou (Brown 1986, Veitch 1990, 
Seip 1992, James et al. 2004), and therefore any increase in wolf density could affect the local 
caribou population.  Over the long-term, reclamation is anticipated to benefit caribou, although it 
may take up to 40 years for lichen to regenerate (Dunford 2003).  An important component of 
the reclamation program is reclaiming linear disturbances as quickly as possible to reverse the 
effects of habitat fragmentation.  Connacher is committed to this strategy and is already 
developing plans to begin reclaiming unused linear disturbances on its leases. 

In summary, the Project is not anticipated to have significant effects on habitat availability for 
either caribou or moose (Table 3-9).  Caribou appear to be relatively resilient to changes in 
habitat structure (e.g., wildfire, Dalerum et al. 2007), while moose will see almost immediate 
benefits from progressive reclamation (i.e., effects of Project are easily reversible).  Most of the 
habitat loss will occur indirectly through sensory disturbance, although once operations have 
ceased and the areas have been reclaimed, these habitats will become functional again.  For 
caribou, residual effects associated with the Project footprint will occur for >40 years after 
closure because of the preference of this species for forest stands >50 years old (Dalerum et al. 
2007). 
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3.1.5.2.2 Wildlife Movement 

The ability of ungulates to access core habitat is believed to be just as important as the 
availability of such habitat.  Movement is especially crucial for caribou, which use hyper-
dispersion as a predator-avoidance strategy (Schaefer et al. 2001, Alberta Woodland Caribou 
Recovery Team 2005).  If caribou are unable to maintain low densities over a large landscape, 
they are at increased risk of predation (McCutchen 2007) because predators may be able to 
locate them more easily.  In addition, caribou may be unable to access important core habitat if 
barriers to movement exist.  Impeding moose movement may also prevent access to core 
habitat and may have implications for moose health and mortality.  

Permeability of the LSA will be reduced by the Project footprint, particularly by road and utility 
corridors with adjacent aboveground pipelines (Ng et al. 2004).  Aboveground pipelines act as 
barriers to movement for moose (Dunne 2007) and potentially caribou (Golder Associates 
2004), particularly when parallel to road RoWs (Curatolo and Murphy 1986).  Connacher intends 
to mitigate the barrier effect of aboveground pipelines by using ramp-style wildlife crossing 
structures, which have been found successful for moose (Dunne 2007) and barren-ground 
caribou (Cronin et al. 1994).  Although there is some degree of uncertainty regarding caribou 
use of crossing structures because most of the research has been conducted on barren-ground 
caribou, road and utility corridors are anticipated to be permeable to ungulates, with 
permeability increasing as animals become habituated to the crossing structures.  Movement 
will be maintained during construction by laying pipeline in sections. 

The permeability of winter access roads in the LSA will likely change according to degree of 
use, particularly during winter core hole programs.  Access routes that are plowed and 
maintained are anticipated to act more as a barrier to ungulate movements than unused routes.  
There is a high degree of uncertainty associated with the effect of winter access routes because 
core hole programs for the life of the Project are finalized on an annual basis only.  However, 
seismic activity is anticipated to have only short-term effects on ungulate movements in the 
LSA. 

The Project has only 43.6 km of linear features (0.3 km/km2), which is far below the thresholds 
of 1.8 km/km2 and 1.2 km/km2 identified for caribou by Francis et al. (2002) and Weclaw and 
Hudson (2004).  Therefore, linear feature densities associated with the Project alone (i.e., not 
considering existing features) is not anticipated to be significant for moose, which are typically 
less sensitive than caribou.  Because of the relatively small Project footprint and the use of 
mitigation measures to maintain overall permeability, the Project should not significantly affect 
ungulate movements in the LSA (Table 3-9). 

3.1.5.2.3 Wildlife Health and Mortality 

Potential effects of the Project on ungulate health and mortality have already been mentioned in 
previous sections.  Increased access could increase the risk of mortality associated with hunting 
and poaching, and potentially even predation.  However, use of firearms by Connacher 
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employees and contractors is prohibited and the facility access roads are not being designed as 
‘through routes’ that would encourage hunters or poachers to enter the site.  Connacher will 
also employ an Access Management Plan to control access along Project access roads; 
therefore, hunting and poaching are not anticipated to be significant factors.  Hunting by 
traditional land-users will not be affected.  Vehicular collisions could result in injury or mortality 
of ungulates, but can be minimized by controlled traffic speeds, road signage and employee 
education.  There is also potential for increased predation rates with improved access for 
wolves and bears along seismic lines, and higher numbers of predators attracted to garbage or 
waste that may be present at the camps and other facilities.  Connacher plans to mitigate the 
attraction of wildlife to camps and other facilities by implementing a Waste Management Plan for 
the Project.  Connacher is also committed to early roll-back and reclamation of linear corridors, 
which is anticipated to have long-term benefits to caribou (reduction in human and wolf travel in 
core habitats).  Therefore, neither ungulate survival nor recruitment rates are anticipated to 
change as a result of Project development. 

Ungulate health may also be affected through consumption of contaminated vegetation.  For 
example, lichen bioaccumulates atmospheric pollutants, which could be passed to caribou 
following consumption, and up the food chain to wolves and other predators (Naeth and 
Wilkinson 2008).  The concentration of pollutants necessary to produce negative effects on 
lichen and caribou is poorly understood (Naeth and Wilkinson 2008).  Consumption of 
contaminated vegetation by moose could affect human health if these moose are harvested and 
then eaten.  Project emissions, however, are predicted to be too low to cause any damage to 
vegetation, and are not anticipated to affect caribou or moose health.  Accidental spills will be 
mitigated by restricting refueling activities to designated areas and ensuring that an Emergency 
Spill Response Plan is available for all employees.  Therefore, Project effects on health and 
mortality of ungulates are anticipated to be negligible. 

3.1.5.2.4 Wildlife Abundance 

Changes in habitat availability, movement corridors and mortality and health have the potential 
to ungulate populations in the LSA.  In particular, avoidance of Project facilities, especially 
during construction, could temporarily affect caribou and moose use of the LSA by displacing 
animals to adjacent, less disturbed areas.  However, since changes in habitat availability, 
movement and health are not anticipated to be significant, ungulate abundance should not 
decline significantly with Project development (Table 3-9).  In fact, moose abundance may 
increase initially after Project closure in response to reclamation and increased availability of 
forage.  Habitat losses for caribou are likely to persist for at least 50 years following project 
decommissioning, although the total area affected by this project is not considered large enough 
to cause a measureable change in the regional population. 
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3.1.5.3 Beaver 

3.1.5.3.1 Habitat Availability 

Potential habitat for beaver is limited to riparian areas within 200 m of watercourses and 
waterbodies, and is therefore relatively uncommon in the LSA under existing conditions.  The 
Project is anticipated to result in a maximum direct loss of 33 ha (2%) of effective habitat (Table 
3-3, Figure 3-12).  However, habitat loss will be mitigated by following the Alberta Timber 
Harvest Planning and Operating Ground Rules (ASRD 2008) and leaving at least a 30 m buffer 
around permanent watercourses.  Although beaver forage beyond this distance (Martell et al. 
2006), most of the foraging occurs close to watercourses.  Connacher will refer to ASRD (2008) 
for buffer distances around other waterbodies and watercourses.  Use of these buffers will 
reduce the amount of habitat lost for beaver and further minimize Project effects.  Beaver 
typically have low sensitivity to disturbance, and therefore, indirect habitat loss is likely 
negligible.  Winter core hole programs should have little effect on beaver if seismic exploration 
is restricted to upland areas.  Overall, Project effects on habitat availability for beaver are 
anticipated to be of low magnitude and insignificant following mitigation (Table 3-9). 

3.1.5.3.2 Movement 

Although beaver typically remain close to their lodge for most of year, kits disperse in spring and 
travel along streams or through upland areas (Trottier 2005).  Dispersal movements sometimes 
occur over long distances (Wheatley 1989); therefore, the ability to move through the landscape 
is important.  The Project will affect two moderately-sized watercourses over which bridges will 
be constructed.  These bridges will be constructed so as to accommodate movement of wildlife, 
including beaver.  Road and utility corridors will be semi-permeable to beaver so that will be 
able to pass beneath an aboveground pipeline without difficulty, although they will be at risk of 
mortality from vehicular collisions when crossing roads.  However, enforcement of low speed 
limits will minimize mortality risk for beaver and other mammals.  Therefore, the Project is not 
anticipated to significantly affect beaver movement in the LSA (Table 3-9). 

3.1.5.3.3 Wildlife Health and Mortality 

As discussed earlier, the Project has the potential to affect health and mortality of beaver 
through vehicular collisions along road and utility corridors.  Effects of auditory disturbance on 
beavers are assumed to be negligible, however, since beavers are usually diurnal, artificial night 
lights from the Project should not be an issue.  Contamination of air or water from emissions or 
accidental spills has the potential to affect beaver health.  However, because emissions are 
predicted to be too low to contaminate water or vegetation, and spills will be controlled by 
restricting refueling activities to designated areas away from watercourses, effects on health 
and mortality of beaver are unlikely to be significant (Table 3-9). 
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3.1.5.3.4 Wildlife Abundance 

The Project is not likely to have significant effects on beaver habitat availability, movement or 
health and mortality, and therefore abundance of beaver should not be significantly affected 
(Table 3-9). 

3.1.5.4 Predators 

3.1.5.4.1 Habitat Availability 

Availability of effective habitat is anticipated to decrease following Project development by 28 ha 
(2%) for fisher, and 1,052 ha (9%) for lynx (Table 3-3).  Fisher habitat is relatively rare in the 
LSA, and located primarily in the northern portion of the lease and in remnant stands of 
unburned forest around Highway 63 (Figure 3-13).  The minimal loss of fisher habitat reflects 
the location of the Project in primarily poor fisher habitat and the avoidance of mature stands.  
Because sensitivity to disturbance appears to increase with disturbance level (Moses et al. 
2002), fisher avoidance was anticipated to be greatest during the construction period.  However, 
because construction will primarily occur over the short-term, avoidance will be temporary and 
should be insignificant during the operations phase.  Similarly, seismic exploration represents a 
relatively short-term disturbance and should not affect fisher habitat availability over the long-
term.  Habitat fragmentation is not a concern for fisher because this species uses patches of 
almost any size within their home range (Olsen et al. 1999). 

Lynx habitat is common and widespread throughout the LSA (Figure 3-14), so despite a 
relatively high degree of interaction with the Project, 73% of the LSA should still provide 
effective foraging habitat during operations (Table 3-3).  As with fisher, avoidance of the Project 
is anticipated to be greatest during the short-term construction period, and is unlikely to have 
significant effects on lynx.  Winter core hole programs may result in temporary displacement of 
lynx, but because this activity avoids the sensitive denning period in May and June (USDA 
Forest Service 2010), effects should be minimal.  Distribution of lynx may be temporarily 
affected by aspects of the Project, but these effects are anticipated to be short-term and will 
likely have no long-term effects on lynx recruitment or reproduction (Table 3-9). 

Reclamation will result in early seral habitats with abundant browse for snowshoe hare which 
should create effective habitat for lynx in the short-term.  Since reclaimed areas will take at least 
50 years to mature, fisher will likely benefit from reclamation over the long-term. 

3.1.5.4.2 Wildlife Movement 

Fishers occupy relatively large home ranges of 8 - 32 km2 for females and 16 - 50 km2 for males 
(Banci 1989, Powell and Zielinski 1994), and therefore, the ability to move about the landscape 
is important.  Although fisher prefer mature forests, they move through shrub patches, marsh 
and grasslands (Proulx et al. 1994), suggesting that reclaimed habitats will not act as barriers to 
fisher movements.  There is little information on the success rate of fisher crossing road and 
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utility corridors, but it is assumed that because fisher are extremely fast (Pattie and Hoffman 
1992, Olsen et al. 1999), they should be able to cross with little difficulty.  Low traffic speeds 
(≤50 km/hr) should also allow fisher and other mustelids to cross roads.  Fishers are most active 
at night (Pattie and Hoffman 1992), when traffic levels are at their lowest levels.  Overall, the 
Project should have a significant effect on fisher movement (Table 3-9). 

Lynx also have large home ranges (26 – 54 km2, Vashon et al. 2007) and typically travel five to 
15 km/night along traditional routes (Pattie and Hoffman 1992).  As with fisher, road and utility 
corridors are not likely to impede lynx movement.  Lynx are fairly short (46 - 58 cm, Pattie and 
Fisher 1999) and will be able to pass beneath aboveground pipelines unless prohibited by 
extreme snow depths, in which case the crossing structures will facilitate movement.  With low 
traffic speeds, lynx movement in the LSA is unlikely to be affected significantly by the Project 
(Table 3-9). 

3.1.5.4.3 Wildlife Health and Mortality 

As with the other wildlife VECs, the health and mortality of predators could be affected by the 
Project in several ways including exposure to pollutants, increased hunting and trapping, 
vehicular collisions, and vegetation clearing.  Lynx typically den in May and June (USDA Forest 
Service 2010), while fishers occupy natal dens from February to May (Weir 2003, 2007) at 
which time the kits are moved to maternal dens for the remainder of the summer (Powell and 
Zielinski 1994, Weir 2003).  Since vegetation clearing is scheduled for the winter and will follow 
the “early-in, early-out” principle, denning animals are unlikely to be disturbed.  As previously 
discussed, the nocturnal habits of these two species and enforcement of low speed limits should 
mitigate the potential for vehicular collisions.  In addition, fisher (Pattie and Hoffman 1992) and 
lynx (Vashon et al. 2007) typically occur at low densities, suggesting that the chance of 
interaction with the Project will be low. 

Under existing conditions, a number of traplines are present in the LSA that have current quotas 
of ten fishers and ten lynx/trapper (ASRD 2009).  It is unlikely that trapping or hunting will 
increase significantly with the Project since Connacher will implement an Access Management 
Plan to control recreational use.  Traditional land-users will, however, still have access as 
required. 

As predators, lynx and fisher could be susceptible to bioaccumulation of pollutants in their prey 
(primarily snowshoe hare, small rodents and birds).  However, because emissions from the 
Project are anticipated to be too low to contaminate vegetation, soil or water, effects on 
predators should be negligible.  Accidental spills will be controlled by restricting fuel storage and 
refueling activities to designated areas, and by having an Emergency Spill Response Plan 
available to all employees.  Overall, the Project is not anticipated to have significant effects on 
health and mortality of lynx or fisher (Table 3-9). 
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Table 3-9 
Summary of Project effects on wildlife VECs. 

Potential Effects and VEC Geographic 
Extent Duration Frequency Reversibility Magnitude Project 

Contribution 
Confidence 

Rating 
Probability of 
Occurrence  Significance 

Habitat Availability: 
Northern goshawk Local Residual Continuous Long-term Low Negative High High No 
Cape May warbler Local Residual Continuous Long-term Low Negative High High No 
Sandhill crane Local Extended Continuous Short-term Low Negative High High No 
Woodland caribou Local Residual Continuous Long-term Moderate Negative High High No 
Moose Local Extended Continuous Short-term Low Negative High High No 
Beaver Local Extended Continuous Long-term Low Negative High Moderate No 
Canada lynx Local Extended Continuous Short-term Low Negative High High No 
Fisher Local Residual Continuous Long-term Low Negative High High No 
Wildlife Movement: 
Northern goshawk Local Long Continuous Short-term Low Negative High Low No 
Cape May warbler Local Long Continuous Long-term Low Negative High Low No 
Sandhill crane Local Long Continuous Short-term Low Negative High Low No 
Woodland caribou Local Long Continuous Long-term Low Negative Moderate Moderate No 
Moose Local Long Continuous Short-term Low Negative High Moderate No 
Beaver Local Long Continuous Short-term Low Negative High Moderate No 
Canada lynx Local Long Continuous Short-term Low Negative High Low No 
Fisher Local Long Continuous Short-term Low Negative High Low No 
Wildlife Health and Mortality: 
Northern goshawk Regional Long Continuous Short-term Low Negative High Low No 
Cape May warbler Regional Long Continuous Short-term Low Negative High Low No 
Sandhill crane Regional Long Continuous Short-term Low Negative High Low No 
Woodland caribou Regional Long Continuous Short-term Low Negative Moderate Low No 
Moose Regional Long Continuous Short-term Low Negative High Low No 
Beaver Regional Long Continuous Short-term Low Negative High Low No 
Canada lynx Regional Long Continuous Short-term Low Negative High Low No 
Fisher Regional Long Continuous Short-term Low Negative High Low No 
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Potential Effects and VEC Geographic 
Extent Duration Frequency Reversibility Magnitude Project 

Contribution 
Confidence 

Rating 
Probability of 
Occurrence  Significance 

Wildlife Abundance 
Northern goshawk Local Long Continuous Short-term Low Negative High Low No 
Cape May warbler Local Long Continuous Short-term Low Negative High Low No 
Sandhill crane Local Long Continuous Short-term Low Negative High Low No 
Woodland caribou Local Long Continuous Short-term Low Negative Moderate Moderate No 
Moose Local Long Continuous Short-term Low Negative High Low No 
Beaver Local Long Continuous Short-term Low Negative High Low No 
Canada lynx Local Long Continuous Short-term Low Negative High Low No 
Fisher Local Long Continuous Short-term Low Negative High Low No 
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3.1.5.4.4 Wildlife Abundance 

Because the Project is not anticipated to have significant effects on habitat availability, 
movement or health and mortality of lynx or fisher, abundance of these two wildlife VECs is also 
unlikely to be affected (Table 3-9). 

3.2 CUMULATIVE EFFECTS CASE 

Cumulative effects of existing and planned developments, including the Project, were assessed 
for wildlife.  In this case, significance indicated significant effects of all developments, including 
the Project, rather than a significant contribution by the Project to cumulative effects.  Because 
the Project is relatively small, and had no significant effects on wildlife, Project contribution to 
cumulative effects is predicted to be minimal. 

3.2.1 Wildlife Habitat 

At the RSA scale, changes in wildlife habitat types are predicted to be relatively small and likely 
insignificant (Table 3-10).  Although total disturbance within the RSA is anticipated to increase 
by 50% with the Project, the largest proportional changes in natural habitat availability will be 
1.9% for young mixed coniferous and 1.8% for young mixedwood.  Very small proportions of 
older habitat types will be affected by Project development. 

Table 3-10 
Change in wildlife habitat availability between existing and project cases in the RSA. 

Habitat Types Ecosite Phases Age 
Area (ha) % 

Change Existing Project Change 

Treed bog/fen i1, j1, k1 
Young 2,870 2,832 -38 -1.3 
Old 5,938 5,918 -20 -0.3 

Shrubby bog/fen i2, j2, k2 
Young 15,796 15,712 -81 -0.5 
Old 6,727 6,701 -26 -0.4 

Mixed coniferous b4, c1, d3, e3, f3, g1, h1 
Young 15,353 15,060 -293 -1.9 
Old 3,515 3,492 -23 -0.7 

Mixedwood b1, d2, e2, f2 
Young 1,706 1,676 -30 -1.8 
Old 776 772 -5 -0.6 

Deciduous b2, d1, e1, f1 
Young 1,670 1,670 0 0.0 
Old 273 272 -1 -0.2 

Sedge meadow k2 N/A 1 1,563 1,561 -2 -0.1 
Marsh l1 N/A 13 13 0 0.0 
Waterbody NWL, NWF N/A 236 236 0 0.0 
Disturbance CIP, CIU, CIW, AIG, AIH, AII N/A 1,023 1,543 +520 +50.8 
Totals 57,458 57,458 0 0.0 
1  N/A – Not applicable. 
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3.2.2 Existing and Planned Developments 

Existing developments within the RSA include the Great Divide Pod One and Algar SAGD 
Projects, access roads, cutlines and seismic lines, highway, utility corridors (transmission line 
and pipelines) and gravel pits.  Wildfire is also a major disturbance factor within the RSA, as 
recent forest fires have affected a large portion of the RSA, influencing habitat use patterns for 
late-successional species such as woodland caribou and Cape May warbler.  At the time of EIA 
submission, there were no plans in the foreseeable future for construction of additional oil and 
gas projects or forest harvesting (Al-Pac) in the RSA.  Twinning of Highway 63 is scheduled to 
occur during the life of the Project (Alberta Ministry of Transportation 2010), and will contribute 
to cumulative effects on wildlife.  The assessment and planning phases of the twinning project 
are currently complete for Section 2, which bisects the RSA, although construction is not 
scheduled to begin until after 2013.  No other developments are proposed for the RSA. 

Cumulative effects on caribou were assessed at the scale of the ESAR caribou range.  The 
ESAR is composed of seven management zones, including Wiau, Wandering, Christina, Bohn, 
Algar, Agnes and Egg-Pony, which are managed collectively by the Athabasca Landscape 
Team (Athabasca Landscape Team 2008).  Sorensen et al. (2008) provide a review of existing 
disturbances within the ESAR caribou range, including forestry, roads, seismic lines, pipelines, 
electrical transmission rights-of-way, oil and gas well sites and facilities, and wildfires.  Future 
developments are anticipated to include forestry, oil and gas, and transportation corridors.  The 
ESAR caribou range overlaps almost entirely with the Al-Pac FMA area.  Forest harvesting is 
not scheduled to occur within the Egg-Pony zone or in burned areas (occupying 20% of the 
ESAR caribou range) for the life of the Project.  Although detailed information for the entire 
ESAR caribou range was unavailable at the time of EIA submission, Al-Pac’s Caribou 
Conservation Strategy (Al-Pac 2010) references forestry activities occurring in this area over the 
next century.  Al-Pac (2010) indicates that logging activities alone are not predicted to affect 
caribou habitat effectiveness, but that in combination with fire and energy developments, 
caribou habitat effectiveness is predicated to decline sharply over the next 60 years. 

A number of proposed oil sands projects that may be developed within the ESAR caribou range 
(Table 3-11, Figure 3-15) over the life of the Project.  Information on these projects was often 
limited and the location of one SAGD project was unclear.  However, at least 13 projects with a 
total production capacity of 1,047,200 bbl/day are present in the ESAR caribou range (Table 
3-11).  These developments may include seismic lines, plants, road and utility corridors, well 
pads and other facilities.  Given the uncertainty of the current economic climate, the number of 
projects could change within the life of the Project. 

Twinning of Highway 63 through the ESAR is anticipated to be completed during the life of the 
Project.  The section of highway between Wandering River and House River, which overlaps 
with the Wandering caribou zone, is scheduled for completion to the base paving stage by 2013 
(Alberta Ministry of Transportation 2010).  To minimize effects on caribou, activity will cease 
between 1 March and 15 July during the sensitive calving period.  Clearing will resume after this 
period and be finished by the fall of 2011.  Highway 63 does not pass through any other caribou 
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zones, but could still affect caribou moving between zones, such as from the Egg-Pony to the 
Algar caribou zones. 

Table 3-11 
Proposed oil sands projects within the East Side of the Athabasca River caribou range1. 

Company/Project Name 
Total Capacity (bbl/d) Lease Location in Relation to the ESAR

In Potential
KNOC Blackgold Initial Project 10,000  
Statoil Leismer Pilot 10,000  
Cenovus Christina Lake 218,000  
Cenovus Narrows Lake 120,000  
ConocoPhilips Surmont 110,000  
Devon Jackfish 105,000  
Enerplus Kirby 35,000  
JACOS Hangingstone 45,000  
MEG Christina Lake 210,000  
Pearl Blackrod 600  
Petrobank Whitesands 3,600  
Petrobank May River 100,000  
Statoil Kai Kos Dehseh 240,000   
Suncor Meadow Creek 80,000  
Total Capacity 1,287,200 1,047,200 240,000
1  Source - Strategy West Inc.  2010. 

Although not fully understood, the global warming trend that is now believed to be occurring 
(Christensen et al. 2007, SSCAF 2003) has the potential to contribute to cumulative effects on 
wildlife.  Warming generally increases the spatial variability of precipitation, which in most of 
Canada will result in increased mean annual precipitation (Christensen et al. 2007).  However, 
the predicted small increase in precipitation is not anticipated to be sufficient to offset elevated 
evapotranspiration levels with warmer temperatures (Zoltai et al. 1991 Christensen et al. 2007); 
resulting in warmer, drier conditions.  In general, drier conditions will create a moisture regime 
similar to that of the aspen parkland region, eventually leading to the northerly retreat of the 
boreal forest (Hogg and Hurdle 1995).  The Project, however, is not located at or near the 
margins of the Boreal Forest Natural Region where potential effects of climate change are 
expected to first appear.  Combined with the relatively short lifespan of the Project, climate 
change is not anticipated to impact vegetation resources during the life of the Project, and 
therefore, wildlife habitat suitability should be unaffected. 

3.2.3 Birds 

Cumulative effects on birds were assessed at the scale of the RSA.  Habitat affected by the 
Project, either directly or indirectly, represents a very small proportion of that available in the 
RSA for all avian VECs (Table 3-3).  The number of nest areas should remain the same for 
northern goshawk (Table 3-12) and decrease by only 2% for Cape May warbler (Table 3-13).  
Because almost 85% of the RSA was burned in 1995, there is currently very little mature forest 
available for obligates such as Cape May warbler and northern goshawk (Figure 3-3; Figure 3-
5).  Because no forest harvesting is planned for the RSA, this remaining mature forest should be 
undisturbed for at least the life of the Project.  By Project closure in approximately 2036, forest 
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stands, particularly deciduous-leading, will have matured sufficiently to be used by some mature 
forest bird species.  Therefore, habitat availability may actually increase over time for Cape May 
warbler and northern goshawk even with Project development.  While sandhill crane habitat will 
decrease by only 1.5% with the Project, it is abundant in the RSA. 

Table 3-12 
Change in effective habitat patches for northern goshawk in the RSA. 

Metric 
Effective Habitat Patches (≥24 ha) 

Existing Predicted Change % Change 
Number of patches 6 6 0 0 

Total Area (ha) 273 273 0 0 
 

Table 3-13 
Change in effective habitat patches for Cape May warbler in the RSA. 

Metric 
Effective Habitat Patches (≥10 ha) 

Existing Predicted Change % Change 

Number of patches 100 98 -2 -2 

Total Area (ha) 3,765 3,695 -70 -1.9 
 
Although there are no planned developments in the RSA other than the Project and the twinning 
of Highway 63, existing disturbances may affect bird movement and health.  As previously 
discussed, winter access routes and cutlines are unlikely to have significant effects on 
movement of most birds, and in fact, sandhill cranes may benefit from these open habitat 
features.  Highway 63 represents the highest risk to birds in terms of movement, and health and 
mortality, particularly after twinning.  Although <1% of vehicle-wildlife collisions on highways are 
known to involve birds (Alberta Infrastructure and Transportation Driver Safety and Research 
2007), many such collisions go unnoticed and unreported.  Research indicates that most of the 
songbirds are able to cross wide highways (Bélisle and St. Clair 2001); therefore, Highway 63 is 
not an impermeable barrier to bird movements, nor will it likely become one following twinning.  
Sandhill crane and northern goshawk are unlikely to interact with highway traffic. 

Other sources of change to avian health and mortality are limited in the RSA.  A radio-
communications tower (not a Project-related structure) is located close to the Great Divide Pod 
One SAGD Project has the potential for bird collisions, primarily through disorientation caused 
by lights.  However, since the RSA is not located on a major migratory flyway, the likelihood of 
the tower affecting birds is low. 

Although the 1995 Mariana Lakes fire reduced the amount of mature forest, preferred ecosite 
phases were limited for northern goshawk and Cape May warbler in the RSA.  Abundance of 
these species has likely been reduced slightly relative to pre-1995 levels.  Overall, cumulative 
effects are not likely to be significant for Cape May warbler, northern goshawk or sandhill crane, 
nor does the Project contribute significantly to cumulative effects (Table 3-16). 
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3.2.4 Ungulates 

3.2.4.1 Woodland Caribou 

As outlined in the recent Athabasca Caribou Management Options Report (Athabasca 
Landscape Team 2009), all of the monitored caribou populations in this management region are 
in decline.  The most recent population data available for caribou in the ESAR herd indicate that 
approximately 250 animals remain in the herd, with a rate of population decline of 6% per year 
(Athabasca Landscape Team 2009).  If present rates of decline are not halted, there is concern 
that the population could become so small that stochastic events or inbreeding could place the 
herd at risk of extinction (McLoughlin et al. 2003). 

The reasons for declining caribou populations in the region are complex and are still not 
completely understood.  Although predation is thought to be the primary cause of recent 
population declines, habitat changes that have resulted from land use development (timber 
harvesting, petroleum, agriculture, residential and infrastructure) are believed to have 
contributed to this problem (Athabasca Landscape Team 2009).  It is apparent that the loss of 
mature forest and increased fragmentation resulting from these various forms of development 
has increased populations of deer and moose within and around caribou ranges, thereby 
increasing predator populations and predation pressure on caribou.  Although the effects of 
climate change on boreal ecology remain poorly understood, there is growing evidence the 
recent warming trends and reduced snowfall are contributing increased populations of white-
tailed deer populations in Alberta.  Reduced snow depths are expected to result in reduced 
energy expenditure and increased survival of deer, which are also benefitting from increased 
forage availability due to forest clearing. 

Although future levels of development within the ESAR caribou range are difficult to predict, a 
number of new or expansion SAGD projects have been proposed within this area (Table 3-11, 
Figure 3-15).  Most of the SAGD development is expected to take place in the so-called 
“Bitumen Fairway”, which the Caribou Management Options Report identifies as a high risk 
zone for caribou.  Expansion of other types of resource development is also expected in the 
future.  Most of the ESAR caribou range falls within Alberta-Pacific Forest Industries Inc. Forest 
Management Agreement Area.  Harvest blocks are scattered throughout the ESAR range and 
future timber harvesting will cause further changes to the boreal forest which could be 
detrimental to caribou.  At the same time, agricultural expansion continues to affect caribou 
habitat along the southern portion of the herd’s range, and activities such as peat harvesting 
and aggregate removal are expected to contribute to future loss of habitat in the region. 

Cumulative effects on caribou are most appropriately assessed at the scale of the caribou 
range, rather than the RSA.  Such an analysis was conducted by Sorensen et al. (2008) where 
all disturbance features (dated 1998-2000) within caribou ranges were mapped, including the 
ESAR range.  All of the disturbance features were buffered by 250 m to account for avoidance 
and loss of functional (effective) habitat.  These disturbance features were also assumed to act 
as barriers to movement, with increased mortality rates associated with poaching, vehicular 
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collisions and predation.  Results indicated that 54.1% of the ESAR caribou range was within 
250 m of disturbance.  The Project’s contribution to areas within 250 m of disturbances 
represents just 0.2% of the ESAR caribou range, and is therefore negligible by itself.  Sorensen 
et al. (2008) also considered natural disturbances in their calculation of cumulative effects on 
caribou, and estimated that 20% of the ESAR range had been burned in the past 50 years, with 
a large proportion of that (70%) occurring during the 1995 Mariana Lake fire.  Effects of the 
1995 Mariana Lake fire on caribou habitat will lessen over time as the regenerating forest 
matures, however, future fires within the ESAR range could further reduce habitat effectiveness 
for caribou, particularly if they are widespread and occur before the previously burned forest 
recovers. 

In addition to habitat loss, habitat connectivity is being affected by development in the region.  
There is a relatively high potential for major roads, such as Highway 63, to affect caribou 
movements.  High traffic roads act as barriers to caribou movement (Dyer et al. 2002), and a 
potential source of mortality for those animals that attempt to cross.  Twinning of Highway 63 
will likely increase the barrier effect of the existing two lane highway, which could already be 
affecting caribou movements.  Because of the need for aboveground pipeline networks to 
transport steam and bitumen between processing plants and well pads, SAGD type oil sands 
developments also have potential to disrupt movements of caribou and other ungulates.  Recent 
research on the effectiveness of well-designed, wildlife overpasses appears encouraging, 
although it is too soon to know how these projects will affect caribou movements and habitat 
use over the longer term. 

As the number of developments increase on the Athabasca landscape, traffic will also increase, 
increasing the risk for caribou-vehicle collisions.  Under existing conditions, caribou were rarely 
involved in vehicular collisions between 2001 and 2005 (0.1% of all collisions, Alberta 
Infrastructure and Transportation Driver Safety and Research 2007).  These data suggest that 
few caribou attempt to cross the highway, which may indicate the barrier effect of the highway. 
All of these disturbance factors were used by Sorensen et al. (2008) to calculate a 2%/year rate 
of decline for the ESAR caribou population, although as noted above, the Athabasca Landscape 
Team (2009 has suggested that this herd might be declining at a rate of 6%/year.  The 
Athabasca Landscape Team has suggested that a range of measures are required to protect 
the herd, including wolf control, reclamation of linear disturbance, land use planning/zoning, 
control of alternate prey and best practices. 

Although the Great Divide Expansion Project will also affect a portion of the ESAR caribou herd, 
the Project’s contribution is expected to be relatively small.  Direct and indirect habitat losses 
are estimated to comprise just 0.2% of the herd’s range.  Because of its fire history and 
proximity to Highway 63, the Great Divide Project area is not considered core habitat for 
caribou, although small numbers of caribou have been documented in the LSA, particularly 
during the snow-free period.  Connacher believes that the mitigation measures being proposed 
reflect a substantial improvement over earlier industrial practices, which should lessen the long-
term effects of the project on caribou.  In addition, Connacher has made a commitment to begin 
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reclaiming existing linear disturbances in an effort to reverse some of the negative 
consequences of habitat fragmentation.  Connacher is committed to monitoring the effects of its 
operations on caribou and other wildlife and to working with provincial resource managers in 
implementing new mitigation techniques as they become available.  For these reasons, it is 
predicted that the proposed Project will not make a significant contribution to regional 
cumulative effects on the ESAR caribou herd (Table 3-16). 

3.2.4.2 Moose 

Cumulative effects were assessed at the scale of the RSA for moose.  The Project will likely 
have minimal effects on habitat availability within the RSA, with a loss of <4% of effective winter 
habitat (Table 3-3).  Similarly, change in the characteristics of core habitat patches was 
relatively small compared to what is available in the entire RSA (Table 3-14, Figure 3-11).  
Almost 85% of the RSA was burned during the 1995 Mariana Lakes fire, providing relatively 
good habitat for moose, with abundant regenerating shrubs and trees.  Therefore, habitat 
availability for moose in the RSA is currently not considered to be limiting. 

Table 3-14 
Change in moose core security habitat patch metrics from existing to project cases, in the RSA. 

Patch Size 
Number Total Area (ha) 

Existing Project Change Existing Project Change 

<1 ha 243 247 +4 95.8 98.4 +2.6 

1-20 ha 437 438 +1 2,464.6 2,523.0 +58.4 

21-40 ha 47 48 +1 1,402.1 1,464.4 +62.2 

41-60 ha 31 31 0 1,541.6 1,541.8 +0.2 

61-80 ha 18 16 -2 1,255.1 1,116.5 -138.7 

81-100 ha 12 10 -2 1,087.1 911.9 -175.1 

>100 ha 32 30 -2 8,964.5 8,466.8 -497.6 

Totals 820 820 0 16,810.7 16,122.8 -688.0 
 
At 1.4 km/km2, the density of linear features in the RSA (Table 3-15) will not likely affect moose, 
primarily because most of the linear features are winter access routes that do not pose major 
barriers to movement.  Seismic lines may actually benefit moose by providing forage, although 
these benefits are likely offset by improved access for wolves and hunters.  Since the air quality 
and vegetation assessments predict no measurable changes in RSA vegetation, changes in 
forage availability for moose and other ungulates are also not likely to be significant. 

Collision data for Highway 63 (2001-2005) indicate that moose are the second most commonly 
struck species (134 out of 683 mortalities, 20%), with deer representing over 70% of wildlife 
struck (Alberta Infrastructure and Transportation Driver Safety and Research 2007).  Future 
widening of the highway will likely exacerbate the problem. 
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Table 3-15 
Change in length and density of linear features in the RSA with the Project. 

Metric Existing Project Change % Change 
Excluding LIS 
Length (km) 748.0 791.6 43.6 5.8 

Density (km/km2) 1.3 1.4 0.1 7.7 

Including LIS 
Length (km) 3437.5 3481.1 43.6 1.3 

Density (km/km2) 6.0 6.1 0.1 1.7 
 
Although hunting pressure is believed to be relatively low in the RSA at present, due in part to 
the industrial development that is taking place, it is uncertain whether hunting will become a 
more significant factor in the future.  Non-subsistence moose harvests are regulated through the 
provincial licensing system by Alberta Sustainable Resource Development (ASRD).  Therefore 
cumulative effects on health and mortality of moose are not considered significant, nor are 
effects on moose abundance.  Overall, the cumulative effects of disturbance, including the 
Project, are not anticipated to be significant for moose (Table 3-16). 

3.2.5 Beaver 

At the RSA scale, only a very small proportion (0.7%) of effective beaver habitat will be affected 
by the Project.  This amount will be further reduced with the application of riparian buffers 
(ASRD 2008).  Because beavers are limited to riparian areas and prefer deciduous vegetation, 
effective habitat represents only 8% of the RSA under cumulative conditions.  Beaver are 
considered relatively tolerant of human disturbance; therefore, additional habitat loss through 
sensory disturbance is unlikely.   

Human and industrial development inevitably poses some mortality risk to beaver.  The beavers’ 
tendency to build dams and raise water levels along watercourses and drainages frequently 
causes localized flooding problems that affect the operation of roads and other facilities.  
Although most operators no longer remove beavers themselves, removal of beaver dams to 
prevent flooding of facilities can place beaver colonies at reduced risk of survival, particular 
when this occurs in late fall.  In addition, Highway 63 poses a potential threat to beaver crossing 
the roadway, but beaver are unlikely to attempt to cross wide roadways.  The highway, 
therefore, likely acts as a barrier to movement within the RSA.  Because cumulative emissions 
from developments in the RSA are predicted to be too low to contaminate air or water, beaver 
health is unlikely to be affected.  Overall, cumulative effects on beaver are considered to be 
negligible (Table 3-16). 



WILDLIFE ASSESSMENT 
GREAT DIVIDE SAGD EXPANSION PROJECT 
Predicted Conditions 
April 2010 

 3.25  

3.2.6 Predators 

A very low proportion of predator habitat will be affected by the Project at the scale of the RSA, 
with losses of just 1% and 2% of the effective habitat for lynx and fisher, respectively (Table 3-
3).  Although fisher habitat may be limiting because of the paucity of mature forest, 85% of the 
RSA contains effective habitat for lynx at the cumulative case. 

With the exception of Highway 63, linear features in the RSA will have a relatively low impact on 
lynx and fisher.  The highway presents a potentially high mortality risk for mammals, but traffic 
records do not indicate vehicular collisions with lynx or fisher.  Since smaller animals such as 
lynx and fisher are less likely to cause vehicle damage, most collisions likely go unreported.  
Predators involved in vehicular collisions included wolves and coyotes (3% of total) and black 
bears (2% of total; Alberta Infrastructure and Transportation Driver Safety and Research 2007).  
Traffic levels are typically lighter at night when lynx and fisher are most active, thereby reducing 
the chance of collisions.  Trapping is another potential source of mortality for lynx and fisher in 
the RSA, but is unlikely to increase with the Project.  Predators are unlikely to be affected by 
changes to air or water quality because cumulative emissions from developments in the RSA 
are predicted to be too low to contaminate air or water. 

There is no information on the abundance of lynx or fisher in the RSA, but trends will likely be 
similar to those discussed for the LSA.  Given the predominance of regenerating forest, lynx are 
likely abundant (and currently at or near the peak of a population cycle) and fisher are relatively 
rare.  The Project is unlikely to have any significant effects on abundance of these predators.  
Overall, cumulative effects on fisher and lynx are anticipated to be minimal (Table 3-16). 
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Table 3-16 
Summary of cumulative effects for the Project. 

VEC Geographic 
Extent Duration Frequency Reversibility Magnitude Project 

Contribution1 
Confidence 

Rating Probability Significance2 

Northern goshawk Regional Residual Continuous Long-term Low Negative High Moderate No 
Cape May warbler Regional Residual Continuous Long-term Low Negative High Moderate No 

Sandhill crane Regional Long Continuous Short-term Low Negative High Moderate No 
Woodland caribou Regional Residual Continuous Long-term High Negative Moderate Moderate No 

Moose Regional Residual Continuous Short-term Low Negative High Moderate No 
Beaver Regional Long Continuous Short-term Low Negative High Moderate No 

Canada lynx Regional Long Continuous Short-term Low Negative High Moderate No 
Fisher Regional Residual Continuous Long-term Low Negative High Moderate No 

1 Neutral, positive or negative contribution to cumulative effects at the regional scale. 
2 Significance of cumulative effects, including existing, Project and future developments. 
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4.0 Mitigation and Monitoring 

4.1 MITIGATION 

The assessment indicates that the Project has the potential to affect wildlife in a number of 
ways, including direct and indirect habitat loss, altered movement, increased mortality, and 
habitat fragmentation.  Connacher is using Project design as one method of minimizing impacts 
on wildlife.  For example, the Project will incorporate the most recent technology to minimize 
sensory disturbance, and has a minimal footprint that avoids important caribou habitat as much 
as possible.  In addition, Connacher will implement the following mitigation measures to avoid or 
further minimize Project-related effects on wildlife: 

1) Vegetation clearing will follow the “early-in, early-out” principle to minimize disturbance of 
wildlife.  Clearing in fall and early winter will avoid disruption of nesting birds, in accordance 
with the Migratory Birds Convention Act (Regulation 12:1), and the sensitive calving period 
for caribou, which occurs between March 31 and July 15. 

2) Forest raptor and owl nests will be identified and activity will be minimized within 200 m of 
nests between February 15 and August 15 although the exact dates may vary by species 
(e.g., most owls initiate nesting activities before forest raptors).  Site specific mitigation 
plans will be developed to facilitate development. 

3) ASRD will be contacted in the event that a hibernating black bear is disturbed during the 
course of vegetation clearing in winter. 

4) The footprint will avoid mature and old forest as much as possible to minimize impacts on 
species dependent on this habitat, including woodland caribou and old-growth forest birds. 

5) Riparian areas and waterbodies will be avoided to preserve habitat for amphibians, 
waterbirds and many other species, as well as to reduce the chance of contaminating 
waterbodies.  Treed buffers will be retained around watercourses and waterbodies 
according to timber harvesting guidelines (ASRD 2008). 

6) Connacher will implement an Access and Recreation Management Plan in the LSA to 
reduce disturbance of wildlife and minimize the creation of packed snowmobile trails in 
winter.  This Plan will include, but will not be limited to, the following: 

a) Restrict recreational use of snowmobiles and ATVs in the LSA by project employees, 
as recommended in the Socio-Economic Section of the EIA. 

b) Restrict hunting or harassment of wildlife by Project employees in the LSA. 
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c) Access road(s) will be gated, locked, and manned where possible.  This will include 
requirements for other companies with interests in the LSA to commit to a Notation to 
Consult to facilitate access coordination. 

7) Connacher commits to joining the Oil Sands Leadership Initiative (OSLI), which is a 
recently formed group comprised of six oil sands producing companies.  This group is 
committed to understanding and mitigating environmental impacts on wildlife, particularly 
caribou (T. Powell, personal communication, 2010).  Important issues such as access 
management and regeneration will be dealt with in this forum. 

8) Connacher commits to participating in the Alberta Biodiversity Monitoring Initiative (ABMI) 
to assist with monitoring regional cumulative effects on biological resources. 

9) A Waste Management Plan will be implemented to minimize the attraction of bears and 
other predators to the area, which could increase mortality rates of bears and ungulates, as 
well as potentially endanger site personnel.  Connacher will adhere to the Best 
Management Practices for Camps, Fences and Barriers as described in the BearSmart: 
Best Management Practices for Camps (ASRD 2004), and ensure waste is stored in 
secure wildlife-proof containers. 

10) An Emergency Spill Response Plan will be implemented in the event of accidental spills.  
Environmental consequences of spills will be minimized by restricting fuel storage and use 
to designated areas at least 100 m from waterbodies and watercourses. 

11) Enforcement of low speed limits (≤50 km/hr) along all access roads, and posting signs at 
wildlife crossings to minimize vehicle-wildlife collisions. 

12) Vehicles will yield to all wildlife crossing all access roads. 

13) The aboveground pipelines have the potential to act as a barrier to wildlife movements, 
particularly ungulates.  Recent work conducted by ASRD provides guidelines for wildlife 
crossings although these guidelines are subject to revision following further research (S. 
Johnston, personal communication, 2007).  Connacher will employ the following mitigation 
strategies as appropriate, which have already been employed for the Algar Project: 

a) Wildlife crossing structures will be used to facilitate wildlife movement through the LSA.  
These crossing structures will be similar to those currently used at Connacher’s Algar 
Project, with 6:1 ramps, a 10 m platform and vegetated features.   

b) Wildlife crossings will be placed in locations that maximize the chances of use by 
wildlife.  Such locations include, but are not limited to, wildlife trails, riparian areas, high 
quality habitat (e.g., mature treed bog for caribou).  Wildlife crossings will be placed at 
a frequency that ensures overall permeability of the LSA to wildlife. 
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c) Pre-construction surveys will be conducted to identify important wildlife areas and trails, 
to facilitate the correct placement of wildlife crossings.  These surveys were initiated in 
2008 with the Wildlife Monitoring Program and will continue until at least 2011. 

d) Wildlife crossings will be marked to prevent wildlife-vehicular collisions, and winter 
plowing or grading will be conducted in a manner that does not result in creation of 
snow berm barriers at wildlife crossings. 

e) The wildlife crossing structures will be monitored using wildlife cameras and snow 
tracking for up to ten years following construction (see Section 4.2 for details).  Further 
mitigation will be considered if crossings are not being used by wildlife and the 
pipelines appear to be acting as barriers to movement. 

14) Connacher commits to becoming a member of the Alberta Caribou Committee, and will 
provide the Committee with any pertinent data collected during the monitoring program. 

Existing and Project features will be progressively reclaimed over the 25 year life of the Project 
and beyond (Table 4-1).  It is anticipated that reclaimed upland areas will become c (jack pine / 
black spruce) and g (black spruce / jack pine) ecosites over time.  These areas will initially 
resemble open meadows until the canopy closes.  Lowland areas, including borrow pits, will be 
primarily marsh (l) ecosites.  Project features with a low degree of disturbance will redevelop to 
native plant communities without replanting. 

Table 4-1 
Reclamation schedule for the Project and existing features. 

Project Phase 
Ha/Reclamation Phase

1 – 8 Years1 9 – 16 Years 17 – 24 Years >25 Years 
Existing 45.2 40.2 0.0 132.2 
Phase 1 0.0 91.0 2.09 52.4 
Phase 2 0.0 0.0 126.2 62.8 
Phase 3 0.0 0.0 0.0 186.3 
Totals 45.2 131.2 128.3 433.7 

      1  Number of years after Project initiation. 
 

4.2 MONITORING 

Connacher’s leases overlap with the Egg-Pony Caribou Management Zone within the ESAR 
caribou range.  The caribou population is comprised of approximately 250 animals and is 
declining at a rate of about 6% per year (Athabasca Landscape Team 2009).  Caribou are 
designated as a “Threatened” species federally under the Species at Risk Act and provincially 
under the Wildlife Act.  There is concern that population declines are, in part, related to high 
levels of industrial development within caribou ranges (Sorensen et al. 2008).  In-situ oil sands 
developments have the potential to disrupt woodland caribou movements (McLoughlin et al. 
2003) and reduce access to important habitats, such as calving and foraging areas.  
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Developments may also result in habitat loss and fragmentation, which further affect caribou 
populations, resulting in displacement of animals from suitable habitat. 

Woodland caribou typically occur at low densities across the landscape, presumably to reduce 
predation pressure.  This “hyper-dispersion” is particularly prominent during the calving and 
post-calving seasons when predation risk is highest (Schaefer et al. 2001).  Alteration of 
movement patterns as well as fragmentation and loss of habitat could affect the ability of 
caribou to disperse across the landscape, thereby concentrating them in smaller areas.  This 
could increase their vulnerability to predation, resulting in population decline.  Regulatory 
attention has thus focused, in part, on maintaining movement patterns of caribou across the 
landscape, and minimizing habitat loss and fragmentation.  Failure to achieve these goals could 
result in significant effects of development on caribou populations. 

In August 2008, Connacher initiated the pre-disturbance phase of their long-term wildlife 
monitoring program for the Project.  The purpose of this monitoring program was to determine 
the effects of the Project on wildlife, especially caribou, and to determine the effectiveness of 
mitigation measures.  The monitoring program primarily uses infrared wildlife cameras to 
determine the frequency and distribution of wildlife in the LSA relative to the Project footprint.  
This program was intended to run throughout all phases of the Project.   

4.2.1 Pre-disturbance Wildlife Monitoring 

The pre-disturbance phase of Connacher’s wildlife monitoring program had several goals.  The 
first was to develop specific mitigation measures to reduce impacts of the Project on wildlife.  
Such mitigation measures included placement of wildlife crossing structures along aboveground 
pipelines, and reclamation of induced access.  The second goal of the program was to 
understand how wildlife used the LSA prior to construction and operation of the Project.  These 
data will improve understanding of Project effects and facilitate the adjustment of mitigation as 
necessary. 

4.2.1.1 Field Component 

An aerial survey was conducted in August 2008 to identify wildlife trails and areas of prime 
habitat in which to locate the infrared wildlife cameras.  Since August 2008, wildlife cameras 
have been deployed in 38 locations throughout the Connacher leases (Table 4-2), with 32 
cameras active at the end of the first year of monitoring in November 2009.  Some cameras 
were removed from the field in response to clearing activities for the Algar Project and high 
levels of activity along some roads in winter.  Distances of cameras from the footprint ranged 
from 0 m to 1,774 m, although distances were greater from specific phases of the Project.  
Wildlife cameras were placed along trails or on potential travel corridors such as cutlines or 
winter roads.  Whenever possible, cameras were placed in areas of high quality caribou habitat, 
with mature black spruce and abundant terrestrial or arboreal lichen. 
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Table 4-2 
Wildlife camera deployment dates, camera days (number of functional days), and distance from 

Project footprint (m). 

Camera 
Deployment Dates 

Camera Days1 
Distance from Project Footprint (m) 

Start End Phase 1 Phase 2 Phase 3 All Phases 
A 29-Aug-08  422 23 1,019 1,422 23 
B 27-Aug-08 6-Dec-08 2 238 288 420 238 
C 29-Aug-08  437 291 1,095 1,069 291 
D 29-Aug-08  434 1,033 1,294 266 266 
E 29-Aug-08  434 1,571 86 1,126 86 
F 29-Aug-08  359 1,369 281 968 281 
G 28-Aug-08 25-Sep-08 27 99 366 428 99 
H 7-Oct-08  341 1,119 759 523 523 
I 28-Aug-08  373 1,775 336 457 336 
J 28-Aug-08  296 1,319 23 690 23 
K 7-Oct-08  289 830 73 372 73 
L 29-Aug-08 7-Oct-08 39 1,034 655 476 476 
M 28-Aug-08 7-Oct-08 40 374 581 156 156 
N 8-Oct-08  281 419 1,027 560 419 
O 9-Oct-08  353 5,231 119 108 108 
P 9-Oct-08  337 2,098 363 2,669 363 
Q 8-Oct-08  339 2,294 1,806 1,774 1,774 
R 8-Oct-08  391 2,407 2,030 268 268 
S 9-Oct-08  395 5,282 349 549 349 
T 31-Mar-09 12-Aug-09 132 206 330 890 206 
U 7-Dec-08  337 120 520 915 120 
V 9-Oct-08  395 3,604 17 1,481 17 
W 7-Dec-08  338 1,993 3,176 271 271 
X 7-Dec-08  338 1,484 2,791 149 149 
Y 5-Dec-08  268 5,123 18 870 18 
Z 9-Oct-08  354 6,817 1,741 1,461 1,461 

AA 5-Dec-08  339 5,535 424 176 176 
AB 8-Oct-08  315 937 664 967 664 
AC 6-Dec-08  277 772 885 1,538 772 
AD 6-Dec-08  277 783 1,671 1 1 
AE 7-Dec-08  338 2,426 0 908 0 
AF 7-Dec-08  338 2,543 51 333 51 
AG 7-Dec-08  226 2,182 1,465 1,418 1,418 
AH 8-Oct-08  396 983 696 969 696 
AI 9-Oct-08  395 8,066 2,931 266 266 
AJ 9-Oct-08  395 6,863 1,697 0 0 
AK 9-Oct-08  395 5,833 779 82 82 
AL 8-Oct-08 5-Dec-08 54 1,543 1,640 0 0 

                  1  As of November 11 – 13, 2009. 
 

Reconyx (http://www.reconyx.com/page.php?id=55) PC90 cameras capable of taking colour 
images during the day and monochrome images at night were used to monitor wildlife in the 
LSA.  These cameras use infrared technology to avoid potential “startle” responses to flash 
disturbance at night, and have a range of up to 30.5 m and 40° field of view.  The cameras used 
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C cell alkaline batteries or AA lithium batteries with adaptors, while compact flash (CF) cards 
with two - four GB capacity were used to store images.  Cameras were visited every two to four 
months to download images and replace batteries, as well as to maintain the units (e.g., 
reposition cameras shifted by wildlife). 

4.2.1.2 Data Analyses 

After each field trip, data were downloaded from the compact flash cards to a computer and all 
wildlife images recorded, along with the date and time the images were taken, number of 
individuals and number of passes in front of the camera.  It was generally assumed that each 
animal recorded was a different individual, unless unique markings permitted identification.  
Exceptions to this included territorial birds, such as sandhill cranes and spruce grouse, which 
were recorded multiple times throughout the season, and were considered to represent the 
same individuals.  Because the number of individuals could be overestimated, no attempts were 
made to estimate population sizes. 

The number of camera days was calculated by summing the number of days each wildlife 
camera was functioning.  The wildlife cameras may have stopped functioning because of full 
compact flash cards, low battery levels or damage from machinery or wildlife.  Cameras were 
also considered non-functional if the lenses were obscured by snow or tree branches, or if the 
camera was shifted by wildlife (usually bears) so that it was no longer directed properly.  A 
relative index of wildlife frequency at each camera was calculated by dividing the total number 
of individuals photographed by the number of camera days (Dunne 2007).  These calculations 
were conducted across the entire year, and seasonally based on caribou biology (Dyer et al. 
2001, Table 4-3). 

Table 4-3 
Seasons used in analyses of wildlife camera data. 

Season Start Date End Date
Early winter November 16 February 21 
Late winter February 22 April 30 
Spring (calving) May 1 June 30 
Summer July 1 September 15 
Fall (rut) September 16 November 15 

 
The data were summarized by calculating the mean frequency of each species annually and by 
season, and using Mann Whitney and Kruskall Wallis tests to determine significant differences 
among seasons.  Statistical analyses could not be conducted for species that were only 
detected a few times throughout the year.  A multiple regression was conducted for caribou to 
determine the relationship between caribou frequency and location in the LSA.  This multiple 
regression will be repeated annually as the Project progresses to monitor caribou responses to 
the Project.  Variables included in the regression are summarized in Table 4-4.  All statistical 
analyses were performed in SPSS 16.0 for Windows, and used a p-value of 0.05. 
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Table 4-4 
Variables used in the multiple regression analysis of woodland caribou photographic images. 

Variable Description

Distance EIA 

Phase 1 
Phase 2 
Phase 3 
Project footprint 

Distance Algar Distance of wildlife camera from the Algar footprint 

Season 

1: Early winter 
2: Late winter 
3: Spring (calving) 
4: Summer 
5: Fall (rut) 

 

4.2.1.3 Results 

Results indicate that on an annual basis, woodland caribou were the most frequently detected 
species in the LSA (Table 4-5).  Statistically, moose and caribou were recorded significantly 
more frequently (p<0.050) than all other species.  Caribou were significantly more common in 
spring, summer and fall (p<0.050) than the other seasons, although high variance in caribou 
frequency among the cameras during the fall may have affected results.  Caribou were recorded 
at the most cameras during the spring and summer and only at cameras in the southern POD 4 
area in winter (Figure 4-1).  Further, caribou occurred in significantly larger groups in the fall 
(average = 2.0 caribou/group) than during late winter (0.044), spring (p=0.000) and summer 
(0.003) (Table 4-6).  Males typically collect harems of 12 to 15 females during the rut (Banfield 
1977), resulting in relatively large groups of caribou during the fall.  Herds of up to eight animals 
were recorded by wildlife cameras in the fall within the Connacher leases.  Also, small group 
size in the spring and summer is consistent with the theory that female caribou isolate 
themselves during the calving season as a predator avoidance strategy (Bergerud et al. 1984, 
Thomas and Gray 2002). 

Table 4-5 
Seasonal and annual relative frequencies of species recorded by wildlife cameras in the LSA. 

Species 
Animals/Day x 100 

Early Winter Late Winter Spring Summer Fall Annual 

Moose 0.79a 0.47a 2.53b 2.92b 0.67a 1.87 
Woodland caribou 1.55cd 0.24c 2.33ab 3.53a 9.20bd 3.37 
White-tailed deer 0a 0a 0.88b 1.22b 0.06a 0.46 
Wolf 0.03a 1.80a 0.26a 0.59a 0.34a 0.60 
Coyote 0.05b 0.92a 0.61ac 0.07bc 0.06b 0.38 
Red fox 0.03a 0.36a 0.37a 0.19a 0.25a 0.26 
Black bear 0c 0.20bc 2.49a 1.11a 0.24b 0.91 
Canada lynx 0a 0.13a 0.13a 0.14a 0.03a 0.10 
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Species 
Animals/Day x 100 

Early Winter Late Winter Spring Summer Fall Annual 
Snowshoe hare 0.50a 0.84b 0.13a 0.11a 0.10a 0.41 
American marten 0.03 0.29 0.09 0 0.03 0.08 
River otter 0 0.04 0 0 0 0.01 
Mustelid spp. 0 0 0 0.04 0.02 0.01 
Red squirrel 0 0.21 0.05 0 0.09 0.07 
Mouse spp. 0 0.04 0 0 0 0.01 
Willow ptarmigan 0.03 0 0 0 0 0.01 
Spruce grouse 0 0.25 0.26 0.06 0.23 0.16 
Sharp-tailed grouse 0 0.08 0 0 0 0.02 
Sandhill crane 0a 0.17a 0.81b 0.74a 0a 0.37 
Gray jay 0 0.17 0.09 0.04 0 0.05 
Hermit thrush 0 0 0.04 0 0 0.01 
Common raven 0 0 0 0.03 0 0.01 
Greater yellowlegs 0 0 0.04 0 0 0.01 
Canada goose 0 0 0.14 0 0 0.02 
Wilson's snipe 0 0 0.07 0 0 0.01 
Unknown spp. 0.12 0.20 0.57 0.62 0.31 0.44 
Unknown bird spp. 0 0 0 0.31 0.05 0.08 
Totals 3.13a 6.39c 11.88b 11.70b 11.66ac 9.72 

 

Table 4-6 
Seasonal and annual mean group sizes for woodland caribou in the LSA. 

Season Mean SD N 
Early winter 1.43 0.60 7 
Late winter 1.00 0.00 3 
Spring 1.04 0.32 24 
Summer 1.14 0.28 23 
Fall 2.02 2.02 15 
Annually 1.29 0.87 72 

 
Although caribou were recorded throughout the leases, they were most frequently observed 
north of the Algar Project and in the southern end of the LSA (Figure 4-2).  Conclusions 
regarding distribution of caribou based on wildlife camera data are somewhat limited because of 
the uneven distribution of cameras in the LSA.  Camera distribution was based on a 
combination of wildlife trail presence, habitat type, distance from the footprint, and ground 
accessibility.  It cannot be ruled out that other areas within the LSA are also used by caribou, 
however, it can be concluded that the two areas identified in the north and south ends of the 
LSA appear to be important areas for caribou. 
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Results of the multiple regression models indicate that caribou frequency is best predicted by 
distance to the Algar Project and by season (Table 4-7).  Regression models were run for each 
phase of the Project individually and all phases together, with results remaining constant 
regardless of phase.  These results suggest that caribou frequency tends to increase with 
distance from the Algar Project and seasonally in the summer and fall.  Not surprisingly, caribou 
frequency does not depend on distance to the Project.  Future correlation between caribou 
frequency and distance to the Project could indicate a response of caribou to the Project. 

Table 4-7 
Results of multiple regression models for woodland caribou in relation to the Project. 

Project Phase Model Parameters Standardized Coefficient (β) F value P value R2 value

All Footprint Distance to Algar 0.220 7.796 0.001 0.077 Season 0.170 
 
Relatively few calves were observed during the first 15 months of pre-disturbance monitoring.  
Only 4% of the 387 caribou observations were classified as calves, with most of these recorded 
in fall (6% of fall caribou observations, Table 4-8).  A single neonate was recorded during the 
11,496 camera days monitored between August 2008 and November 2009.  This is consistent 
with the relatively low recruitment rate of 13.7 (i.e., 13.7 calves to 100 females) calculated by 
the Alberta Caribou Committee in 2008 (ACC 2008), although it was not possible to consistently 
distinguish between male and female caribou at all times of year.  Therefore, it was not possible 
to calculate a recruitment rate based on the wildlife camera data.  Bergerud (1974) suggested 
that although most caribou populations have <15% calves by the fall or winter, populations with 
<10% calves in late winter are likely to decline.  Most of the calves in the LSA were recorded on 
cameras north of the Algar Project or in the southern portion of the LSA (Figure 4-3) but none 
within 800 m of the Algar Project. 

Table 4-8 
Number of caribou calves recorded between August 2008 and November 2009.  

Camera 
Number of Caribou Calves 

Early Winter Late Winter Spring Summer Fall Total 
D 0 0 0 0 1 1 
H 0 0 1 0 0 1 
P 0 0 0 1 0 1 
R 0 0 0 1 0 1 
S 1 0 0 0 2 3 
AA 0 0 0 0 3 3 
AF 0 0 0 2 1 3 
AJ 1 0 0 0 0 1 
AK 0 0 0 0 3 3 
Totals 2 0 1 4 10 17 

1  Only cameras that recorded caribou were included. 
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Research across Canada has shown that wolves are the primary predators of caribou (Brown 
1986, Veitch 1990, Seip 1992, James et al. 2004) although other predators such as bears, 
coyote, Canada lynx and wolverine (Mahoney et al. 1990, Stephenson et al. 1991, Ballard 1994, 
Gustine et al. 2006) will prey on caribou as well.  Of these species, black bears and wolves are 
the most common in the LSA (Table 4-5), while wolverine have not yet been observed.  In all 
cases, predation risk is highest for neonate caribou and decreases as caribou reach adulthood.  
Bergerud and Elliot (1986) suggested that caribou populations may become unstable when wolf 
densities exceed 6.4/1,000 km2 in the absence of escape habitat (i.e., wet black spruce bog).  
Based on the wildlife camera monitoring program, a minimum of 11 wolves inhabit the LSA (this 
is likely an underestimate of true wolf numbers), which is equivalent to 72 wolves/1,000 km2.  
This emphasizes the importance of maintaining permeability across the landscape to allow 
hyper-dispersion of caribou in the LSA. 

Black bears are also likely a major predator of caribou calves (Mahoney et al. 1990; Ballard 
1994; ASRD 2009).  Caribou in northern Alberta typically calve in the first two weeks of May 
(Morton and Wynes 1997), while moose calve from May 22 - 24 on average in northeastern 
Alberta (Hauge and Keith 1981).  Calves are an easily accessible source of prey for bears 
emerging from hibernation.  Given the large number of bears recorded by the wildlife cameras 
(Table 4-9), with over half of these during the caribou calving season, black bear predation is 
likely a major cause of caribou calf mortality in the LSA. 

Table 4-9 
Number of black bears recorded by wildlife cameras in the LSA, August 2008 – November 2009. 

Season Number Proportion of Total (%) 
Early winter 0 0 
Late winter 5 5 
Spring 56 53 
Summer 32 30 
Fall 12 11 
Annual 105 100

 
An abundance of alternate prey for wolves and bears, including moose and deer, may result in 
increased predation risk for caribou, especially when habitat use overlaps among these species 
(Rettie and Messier 2000, Schaefer et al. 2001, James et al. 2004).  Moose were the second 
most frequently detected species in the LSA (Table 4-5), and were most common in spring and 
summer (Table 4-5).  Moose were more likely to occur close to the Algar Project during 
construction than caribou, suggesting moose are less sensitive to disturbance.  Results of the 
camera surveys indicated that 7% of the moose observed between August 2008 and November 
2009 were juveniles (Table 4-10).  Black bears have been reported to kill up to 50% of the 
calves in a moose population (Franzmann and Schwartz 1997), and likely contributed, along 
with wolves, to the relatively low number of calves detected in the LSA. 
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Table 4-10 
Number of moose calves recorded by wildlife cameras in the LSA, August 2008 - November 2009. 

Season Number Proportion of Total1 (%) 
Early winter 0 0 
Late winter 0 0 
Spring 9 16 
Summer 5 6 
Fall 2 6 
Annual 16 7

 1 All moose, including adults and juveniles 

White-tailed deer were detected relatively infrequently and only during the spring and summer.  
Four juveniles were recorded, including a set of twins, representing 8% of all deer observed.  
The presence of deer, however, in peatland areas suggests that wolves and bears could be 
attracted into habitats typically thought to be refuges for caribou from predators. 

A number of avian species were also recorded by the wildlife cameras, with sandhill crane the 
most frequently detected species (Table 4-5).  Although cranes, which are considered 
“Sensitive” in Alberta, were observed individually or in pairs in the spring, most pairs had one or 
two chicks by mid-July.  Spruce grouse were also relatively common birds in the LSA and were 
detected throughout the year.  Other birds included gray jay, sharp-tailed grouse, white-tailed 
ptarmigan and several shorebirds. 

4.2.1.4 Project Effects Monitoring Program 

The monitoring program is anticipated to have two components during the Project effects phase, 
including general wildlife monitoring and wildlife crossing monitoring.  Collectively, both 
components will enable Connacher to monitor wildlife responses to the Project (particularly 
caribou), and modify mitigation measures as necessary. 

4.2.1.4.1 General Wildlife Monitoring 

Wildlife responses to the Project will be documented using the same techniques used during the 
pre-disturbance phase of the monitoring program.  Wildlife cameras will be kept in the same 
locations whenever possible to facilitate direct comparison of wildlife detection frequencies with 
pre-disturbance data.  However, if cameras have to be moved because of construction activity, 
they will be placed as close to the original location as possible and in comparable habitat.  At 
least 33 cameras will be included in the monitoring program, with ten of these shared with the 
Algar monitoring program. 

Connacher will monitor wildlife for the first five years of each phase of the Project, including the 
construction period associated with each phase.  Statistical analyses will include multiple 
regressions to determine wildlife responses to the Project, and an analysis of variance (ANOVA) 
to determine changes in detection frequency of wildlife over time. 
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4.2.1.4.2 Wildlife Crossing Monitoring 

Connacher plans to install wildlife crossings to facilitate movement of caribou and other species 
across aboveground pipelines associated with the Project.  The second component of the 
monitoring program will use winter snow tracking in conjunction with wildlife cameras to 
document wildlife responses to aboveground pipelines and crossing structures. 

Track surveys will be conducted at various distances from the aboveground pipelines.  
Connacher proposes to conduct track surveys at least twice annually under favourable snow 
conditions, for the first five years of each phase.  Any wildlife tracks found along transects 
parallel to the pipeline/road RoW will be backtracked as far as necessary to determine wildlife 
movements relative to aboveground pipelines and associated facilities.  Wildlife responses will 
be categorized as crossing of, moving parallel to, or deflection from (i.e., turns around before 
crossing) the aboveground pipelines (Dunne 2007).  ANOVAs will be used to compare 
responses.  The snow tracking data will be used to determine the degree to which the 
aboveground pipelines acts as a barrier to different species of wildlife, and whether further 
mitigation is required. 

To document wildlife responses of the pipeline crossing structures, wildlife cameras have been 
placed at wildlife crossings associated with existing development.  Crossing structures along 
Phase 1 aboveground pipelines will be monitored for the first five years of Phase 1, and then the 
cameras will be moved to the Phase 2 crossings when that Phase becomes operational.  One to 
two cameras will be placed at each crossing and aimed to record animals approaching and 
crossing the pipeline.  If animals appear to be habituating to a crossing after two or three years, 
the wildlife cameras relocated to another phase of the Project monitoring program. 
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A. Appendix 1 - Wildlife Habitat Models 

A.1 APPROACH 

General Overview 

The habitat modelling conducted for the Project was based on the British Columbia Wildlife 
Habitat Ratings Standards (RIC 1999).   Because of the lack of similar standards in Alberta, the 
RIC (1999) standards were considered the most appropriate methodology.  A detailed 
description of the modelling process, including limitations and alternatives, is presented in RIC 
(1999) but is summarized below. 

Habitat suitability modelling, as defined by RIC (1999), is an expert opinion-based modelling 
process where knowledgeable biologists and species experts assign ratings to mapped 
ecological or habitat units for species of interest (e.g., VECs).  Suitability ratings reflect the 
relative importance or value of habitat units to wildlife populations under current (e.g., disturbed) 
habitat conditions, and are based on the potential or anticipated use of habitats relative to the 
best habitat in the province (RIC 1999).  For this Project, suitability ratings were based on a 
biologist’s interpretation of habitat quality.  A number of factors other than habitat quality can 
affect habitat use, such as predation, disease and social interactions, but are not considered 
when assigning ratings (RIC 1999).  Although this is an acknowledged limitation of the 
modelling process, habitat suitability ratings are considered a useful tool for analyzing habitat 
values for wildlife (RIC 1999). 

The modelling process involves the development of species accounts and species-specific 
ratings tables.  The species account summarizes known information on the status, ecology, 
habitat requirements, life requisites (defined as the life history elements necessary for 
reproduction and survival, such as nesting, feeding, and hibernating) and seasonal use patterns 
of a wildlife species (e.g., VECs) in a given area (RIC 1999).  The information on species 
ecology and habitat requirements is used to rate the anticipated use (i.e., relative importance) of 
habitat units, based on the structure and composition of these units (e.g., % canopy cover, 
shrub composition), for selected life requisites and seasons of use (e.g., summer nesting and/or 
winter foraging).  The relationships between habitat suitability and habitat structure and/or 
composition for selected life requisites are summarized in detailed modelling assumptions that 
describe rating rules and procedures.  These assumptions are a key component of the model 
and allow for critical evaluation of model mechanics. 

Ratings are applied to habitat units using 2, 4 or 6-class rating schemes (Table A-1), depending 
on the level of information available for a species (RIC 1999).  For example, for a species with a 
moderate level of information, a 4-class scheme is used, where habitat units are rated as having 
nil, low, moderate or high habitat suitability.  The ratings are summarized in a ratings table, and 
can be displayed graphically on a terrestrial ecosystem map using a geographic information 
system (GIS).  As discussed below, ratings adjustments are incorporated into the model using 
GIS to account for disturbance factors and the spatial arrangement of habitats to more 
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accurately reflect habitat availability at a given time and project phase.  Once adjustments are 
incorporated, the area (e.g., ha) of suitable habitat for a given life requisite and season of use 
can be calculated and summarized, providing information on habitat availability at baseline or 
Project construction or operations. 

Table A-1 
Habitat suitability rating schemes. 

Six-class Rating Scheme Four-class Rating Scheme Two-class Rating Scheme
Rating Code Rating Code Rating Code

High 1 High 1 Habitat Useable 1 
Moderately-high 2 Moderate 2 Likely no Value 2 
Moderate 3 Low 3  
Low 4 Nil 4 
Very low 5  
Nil 6 
 
All habitat modelling was completed using ArcGIS Version 9.3 software with ET Geowizards 
tools and X-tools programs.  

Model Adjustments 

A ZOI (sensory disturbance buffer) was used to refine habitat suitability models for the selected 
wildlife VECs.  Although habitat may be suitable for a given wildlife species, actual use may be 
limited or precluded because of other factors, such as human disturbance.  Typically, habitats 
close to intensive land use activities have lower habitat effectiveness or use than comparable 
habitats in remote settings.  To incorporate reduced habitat effectiveness as a result of sensory 
disturbance into the habitat models, a sensory disturbance buffer was defined for each type of 
human disturbance identified in the LSA or RSA, and a disturbance coefficient (i.e., reduction 
factor) was applied to the habitat suitability ratings within the sensory disturbance buffer. The 
sensory disturbance buffers and disturbance coefficients vary by wildlife VEC.  

Specific Methodology 

A species account, providing information necessary for rating habitat, was written for each of the 
selected wildlife VECs.  Birds were assigned a four-class rating scheme, and most mammals a 
six-class rating scheme.  Disturbance buffers and coefficients were derived from the literature 
for each wildlife VEC.  Habitat ratings were applied to ecosite phases delineated by Geographic 
Dynamics Corp. (2010) (Table A-2).  To improve accuracy, a weighted rating was calculated for 
complex polygons with two ecosite phases.  Disturbance coefficients were applied within the 
ZOIs as appropriate (Table A-3 and Table A-4) and final ratings were mapped for each polygon.  
Adjacent polygons of the same rating were merged and dissolved to create a single patch of 
habitat.  The total area of each habitat suitability class was calculated and presented in tabular 
form, while a map of the spatial arrangement of habitat classes was also produced.  ArcMap 9.3 
was used for all the analyses. 
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Table A-2 
Habitat ratings for the eight wildlife VECs used to evaluate Project effects. 

Ecosite 
Phase Age 

Northern 
Goshawk 

Cape May 
Warbler 

Sandhill 
Crane 

Woodland 
Caribou Moose

Beaver  (0 
- 60 m) 

Beaver (61 
- 200 m) Fisher Lynx

Natural (Undisturbed) Types 

B1 Young 3 3 3 5 3 2 2 3 2 

Old 2 3 3 3 4 2 3 1 3 

B2 Young 3 4 3 5 4 1 1 4 2 

Old 1 3 3 4 5 1 2 3 4 

B3 Young 3 3 3 5 3 2 2 2 2 

Old 2 2 3 4 4 2 3 1 2 

B4 Young 3 3 3 5 4 3 3 3 2 

Old 2 2 3 3 5 3 4 2 2 

C1 Young 4 4 3 5 4 3 3 3 2 

Old 3 3 3 3 5 3 4 2 4 

D1 Young 3 4 3 5 1 1 1 4 2 

Old 2 3 3 5 1 1 2 3 3 

D2 Young 3 3 3 5 1 2 2 3 2 

Old 1 2 3 5 2 2 3 2 3 

D3 Young 3 3 3 5 1 3 3 3 2 

Old 3 1 3 5 3 3 4 2 5 

E1 Young 3 4 3 5 1 1 1 4 2 

Old 2 3 3 5 1 1 2 3 3 

E2 Young 3 3 3 5 1 2 2 3 2 

Old 1 2 3 5 1 2 3 1 4 

E3 Young 3 3 3 5 1 3 3 3 2 

Old 3 1 3 5 2 3 4 2 4 

F1 Young 3 4 3 5 1 1 1 4 3 

Old 2 3 3 5 2 1 2 3 4 

F2 Young 3 3 3 5 1 2 2 3 3 

Old 2 2 3 5 3 2 3 1 4 

F3 Young 3 3 3 5 1 3 3 3 3 

Old 3 1 3 5 3 3 4 2 5 

G1 Young 3 3 3 4 3 3 3 3 1 

Old 3 2 3 3 5 3 4 2 3 

H1 Young 3 3 3 5 3 3 3 3 3 

Old 3 1 3 4 4 3 4 2 4 

I1 Young 4 3 1 3 4 3 3 4 1 

Old 4 2 2 1 5 3 4 3 2 
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A.4  

Ecosite 
Phase Age 

Northern 
Goshawk 

Cape May 
Warbler 

Sandhill 
Crane 

Woodland 
Caribou Moose

Beaver  (0 
- 60 m) 

Beaver (61 
- 200 m) Fisher Lynx

I2 Young 4 4 1 3 4 3 3 4 1 

Old 4 4 1 1 5 3 3 4 1 

J1 Young 4 3 1 4 3 2 2 4 1 

Old 4 2 2 2 4 2 3 3 2 

J2 Young 4 4 1 4 3 2 3 4 1 

Old 4 4 1 2 4 2 3 4 1 

K1 Young 4 4 1 5 3 2 2 4 3 

Old 4 3 2 3 4 2 3 3 4 

K2 Young 4 4 1 5 1 2 1 4 1 

Old 4 4 1 4 2 2 1 4 1 

K3 n/a 4 4 1 5 5 3 3 4 6 

L1 n/a 4 4 1 6 5 2 2 4 6 

NWF n/a 4 4 3 6 6 3 3 4 6 

NWL n/a 4 4 4 6 6 1 n/a 4 6 

Disturbance Types1 
AS n/a 4 4 4 6 6 4 4 4 6 

AW n/a 4 4 4 6 6 4 4 4 6 

CA n/a 4 4 4 6 6 4 4 4 6 

CC n/a 4 4 3 6 5 4 4 4 6 

GP n/a 4 4 4 6 6 4 4 4 6 

HW n/a 4 4 4 6 6 4 4 4 6 

IW n/a 4 4 3 6 5 4 4 4 6 

LD n/a 4 4 4 6 6 4 4 4 6 

PL n/a 4 4 4 6 6 4 4 4 6 

PR n/a 4 4 4 6 6 4 4 4 6 

RS n/a 4 4 4 6 6 4 4 4 6 

RUC n/a 4 4 4 6 6 4 4 4 6 

TL n/a 4 4 3 6 5 4 4 4 6 

WA n/a 4 4 3 6 6 4 4 4 6 

WW n/a 4 4 4 6 5 4 4 4 6 
1AS=Airstrip, AW=Active well pad, CA=Camp, CC=Clearcut, GP=Gravel/borrow pit, HW=Highway, IW=Inactive well pad, 
LD=Laydown, PL=Plant, PR=Permanent road, RS=Remote sump, RUC=Road/utility corridor, TL=Transmission line, WR=Winter 
access, WW=water well. 
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Table A-3 
Disturbance ZOIs and coefficients for avian VECs. 

Disturbance Level of 
Activity 

Northern Goshawk Cape May Warbler Sandhill Crane 
ZOI (m) Coefficient ZOI (m) Coefficient ZOI (m) Coefficient

Plant High 0-200 +2 0-300 +1 0-250 +1 
Active well pad High 0-200 +2 0-300 +1 0-250 +1 
Airstrip High 0-200 +2 0-300 +1 0-250 +1 
Camp High 0-200 +2 0-100 +1 0-250 +1 
Gravel pit High 0-200 +2 0-100 +1 0-250 +1 
Laydown Low 0-50 +1 0-50 +1 0-50 +1 
Remote sump Low 0-50 +1 0-50 +1 0-50 +1 
Water well Low 0-50 +1 n/a n/a n/a n/a 
Clearcut Low 0-100 +1 n/a n/a n/a n/a 
Inactive well pad Low 0-100 +1 n/a n/a n/a n/a 
Highway High 0-200 +2 0-100 +1 0-250 +1 
Permanent road High 0-200 +2 0-100 +1 0-250 +1 
Road/utility corridor Moderate 0-100 +2 0-100 +1 0-100 +1 
Winter access Low 0-100 +1 n/a n/a n/a n/a 
Transmission line Low 0-100 +1 n/a n/a n/a n/a 
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Table A-4 

Disturbance ZOIs and coefficients for mammalian VECs. 

Disturbance 
Woodland Caribou Moose Beaver Fisher Canada Lynx 

ZOI 1 (m) Coeff1 ZOI 2 (m) Coeff2 ZOI 3 (m) Coeff3 ZOI (m) Coeff. ZOI (m) Coeff. ZOI (m) Coeff. ZOI (m) Coeff. 
Plant 0-100 +3 101-250 +2 251-500 +1 0-300 +1 n/a n/a 0-100 +1 0-250 +2 
Active well pad 0-100 +2 101-250 +1 251-500 +1 0-50 +1 n/a n/a 0-100 +1 0-250 +2 
Airstrip 0-100 +3 101-250 +2 251-500 +1 0-300 +1 n/a n/a 0-100 +1 0-250 +2 
Camp 0-100 +3 101-250 +2 251-500 +1 0-300 +1 n/a n/a 0-100 +1 0-250 +2 
Gravel pit 0-100 +3 101-250 +2 251-500 +1 0-300 +1 n/a n/a 0-100 +1 0-250 +2 
Lay down 0-100 +1 101-250 +1 n/a n/a 0-25 +1 n/a n/a 0-50 +1 0-30 +2 
Remote sump 0-100 +1 n/a n/a n/a n/a 0-25 +1 n/a n/a 0-50 +1 0-30 +1 
Water well 0-100 +1 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Clearcut 0-100 +1 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0-30 +1 
Inactive well pad 0-100 +1 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0-30 +1 
Highway 0-100 +3 101-250 +2 251-500 +1 0-500 +1 n/a n/a 0-100 +1 0-250 +2 
Permanent road 0-100 +3 101-250 +2 251-500 +1 0-300 +1 n/a n/a 0-100 +1 0-250 +2 
Road/utility corridor 0-100 +2 101-250 +1 251-500 +1 0-200 +1 n/a n/a 0-100 +1 0-150 +2 
Winter access 0-100 +1 n/a n/a n/a n/a 0-50 +1 n/a n/a 0-100 +1 0-30 +2 
Transmission line 0-100 +1 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0-30 +1 
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A.2 SPECIES ACCOUNTS AND MODELS 

A.2.1 Northern Goshawk 

Scientific Name: Accipiter gentilis atricapilus 

Status:  “Sensitive” in Alberta, “Not Listed” by COSEWIC 

Distribution and Abundance 

The northern goshawk, considered “Sensitive” in Alberta because of its dependence on mature 
trees for nesting, is distributed throughout northern and central Alberta, and south through the 
foothills (FAN 2007).  As of 1998, there were 33 confirmed, 14 probable and 18 possible 
northern goshawk breeding records for the province of Alberta (Duncan and Kirk 1994, Schaffer 
1998).  Although more recent data were unavailable, it is likely that the number of known nests 
is considerably higher in 2010.  A single northern goshawk was recorded in a patch of mature 
aspen and white spruce in the southern portion of the LSA. 

Ecology and Key Habitat Requirements 

General 

Optimal nesting and cover habitats have been described as mature to old deciduous-dominated 
mixedwood stands, characterized by well-developed, complex canopies and open understories 
(Reynolds et al. 1982, Hargis et al. 1994, Schaffer 1998).  Dense canopy closure creates a mild 
and stable microclimate (Reynolds et al. 1982, Crocker-Bedford and Chaney 1988).  Cooper 
and Stevens (2000) summarized the characteristics common to northern goshawk nest areas in 
western North America: 

• Mature to old-growth forests; 
• Canopy closure at least 60%, preferably 80% (Schaffer 1998 found an average 77% canopy 

cover in Alberta); 
• open understory; 
• gentle to moderate slopes (<40%), nests generally on benches, slope toes or level ground; 
• northerly (northeast to northwest) exposure (Mahon and Doyle 2003 found no aspect 

effects); 
• often close to a perennial water source; and 
• proximity to abundant prey base. 

The nest site is defined as a 1 ha area surrounding a known nest tree (Cooper and Stevens 
2000).  Nest sites tend to be used year after year, although different nest trees within the area 
may be used (Schaffer 1998, Mahon and Doyle 2006).  In central Alberta, most northern 
goshawk nests were located in large deciduous trees, especially aspen and balsam poplar 
(Schaffer 1998).  The nest tree is consistently the largest tree in the stand, and trees within the 
stand tend to be larger than those in the surrounding area (Cooper and Stevens 2000).  In 
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general, a nest site will be situated within a mature or old forest (structural stages 6 and 7; 
Keystone Wildlife Research 1997, Larsen and Harrower 2005), 120 – 360 m from a lake or river 
(Keystone Wildlife Research 1997) that is structurally diverse and removed from anthropogenic 
influence (McClaren 2004). 

Response to Disturbance 

In general, northern goshawks require large tracts of undisturbed forest, which can be 
composed of a mosaic of stand ages, but with a large proportion of older stands (Schaffer 
1998).  In New Jersey and New York, nests were further from human habitation than expected 
based on habitat availability (Speiser and Bosakowski 1987), suggesting that disturbance 
reduces habitat quality.  Logging will reduce habitat quality within nest areas, although Mahon 
and Doyle (2005, 2006) found no short-term effects on northern goshawks at the scale of the 
nest area, even with removal of over 50% of the forest within nest areas.  The authors cautioned 
that further research is required over a longer period and at the landscape level.  Natural 
disturbances also have the potential to reduce habitat quality for northern goshawks.  In France, 
breeding northern goshawks moved 50 to 200 m from their nest tree only if >30% of the stand 
within 50 m of the nest was damaged (Penteriani et al. 2002). 

Northern goshawks tend to avoid habitat within 50 m of disturbance, including roads and other 
human developments (Schaffer et al. 1999; T. Mahon, personal communication, 2005).  Boal 
and Mannan (2004) reported that logging activities, including loading and skidding, within 50 to 
100 m of northern goshawk nests can result in nest abandonment.  In contrast, nesting northern 
goshawks in Arizona showed no response to logging truck noise <54 dBA at a distance of 
approximately 500 m (Grubb et al. 1998).  The authors suggested that the low frequency noise 
of the logging truck exhaust was not very noticeable to birds, which tend to have a relatively 
narrow hearing sensitivity range. 

In terms of setback distances, Schaffer (1998) recommended a no-harvest buffer zone of 12 ha 
around each nest (i.e., 200 m radius) in central Alberta.  This buffer may be conservative if the 
nest area is considered to be 24 ha, as in Mahon and Doyle (2005).  In northern British 
Columbia, Mahon and Doyle (2006) recommended restricting mechanical activity within 500 m 
of active nest areas between February 15 and August 15, and human activity within 200 m.  
There do not appear to be any established guidelines for northern goshawks in Alberta, 
although a general setback of 200 m has been recommended for raptors (G. Court, personal 
communication, 2007). 

Habitat – Life Requisites 

It was assumed that reproducing habitat provided suitable habitat for this species year-round, 
and therefore only reproducing habitat was modelled.  It was also assumed that suitable 
reproducing habitat would provide adequate forage for northern goshawks at all life stages. 
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Ratings 

There is a moderate level of knowledge of the habitat requirements of northern goshawk in 
Alberta to warrant a 4-class rating scheme (Table A-2).   Ratings were developed based on 
ecosite phase and stand age (young or old).  

Ratings Assumptions 

• Deciduous-dominated mixedwood forest ecosite phases (b2, b3, and d2) were considered to 
be most suitable (rating=1) for nesting northern goshawks.  Coniferous-dominated 
mixedwood stands (b1, b4, e2, e3, f2, and f3) and pure deciduous (d1, e1 and f1) were 
considered moderate quality (rating=2), while pure coniferous stands (c1, g1, and h1) were 
low quality (rating=3).  Bogs and fens (i1, j1, and k1) were unsuitable for nesting because 
the trees are assumed to be too stunted to support a nest. 

• Young forests with a deciduous component were considered to be low suitability (rating=3; 
young d, e and f stands may have remnant taller deciduous trees), while young coniferous 
forests were unsuitable for nesting goshawks (rating=4). 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, f2 
or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
potentially a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce. 

• Anthropogenic features were not considered suitable habitat for northern goshawks. 

Ratings Adjustments 

Disturbance distances (Table A-3) were derived from the literature and minimum management 
area defined for central Alberta (Schaffer 1998, Schaffer et al. 1999).  LIS lines were not 
buffered as disturbances because they were considered too narrow to have an effect on 
northern goshawks. 

A.2.2 Cape May Warbler 

Scientific Name: Dendroica tigrina 

Status:  “Sensitive” in Alberta, “Not Listed” by COSEWIC 

Distribution and Abundance 

The Cape May warbler occurs in suitable habitat across northern and central Alberta (FAN 
2007).  Cape May warblers are generally detected infrequently during breeding bird surveys 
(FAN 2007), and were not detected in the LSA.  This apparent absence, however, may reflect 
the scarcity of suitable habitat in the LSA and the correspondingly low sampling effort in suitable 
habitat. 
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Ecology and Key Habitat Requirements 

General 

Only reproducing habitat requirements were considered for Cape May warbler, which over-
winters in the West Indies (Baltz and Latta 1998).  Cape May warblers prefer to nest in mature 
and old-growth white spruce-dominated forests (Norton 2001; FAN 2007), although black 
spruce may also be used (WAEL 2002, Norton 2001).  Near Calling Lake in north central 
Alberta, 64% of Cape May warbler sightings occurred in stands composed of >60% white 
spruce, with most stands having >80% white spruce (Norton 2001).  Stands used by Cape May 
warblers ranged from 60 to >130 year (Norton 2001).  In addition, Cape May warblers have 
been observed in spruce-dominated mixedwood, riparian forests (presumably mature coniferous 
forest), and black spruce bogs and fens (Baltz and Latta 1998, Norton 2001, WAEL 2002). 

Cape May warblers tend to select spruce forests >10 m in height (Semenchuk 1992), with a 
number of very tall conifers rising above the canopy (Cooper et al. 1997).  These tall conifers 
are likely used as singing posts to attract mates and defend territories.  Tree density does not 
appear to be an important factor in habitat selection by the Cape May warbler (FAN 2007). 

Response to Disturbance 

Other than direct habitat loss associated with logging, development or agriculture (Norton 2001), 
little information exists on the effects of disturbance on Cape May warbler.  However, given the 
high-pitched weak song of this species, noisy disturbances would likely have a negative effect 
on mating success.  Bayne et al. (2008) reported that overall passerine density was significantly 
lower within 300 m of compressor stations compared to between 400 and 700 m away.  Habib 
(2006) reported similar results within 250 m of compressor stations, and linked reduced mating 
success with noise levels.  High noise levels may prevent males from attracting females by 
song, thereby reducing mating success. 

Avoidance of edge habitat, regardless of sensory disturbance, is often observed in forest interior 
species (Kremsater and Bunnell 1999).  Kremsater and Bunnell (1999) commented that most 
studies document edge effects of <50 m for birds.  Edge effects have been attributed to 
increased predation rates up to 50 m from edge (Paton 1994), differential microclimate (Chen et 
al. 1990), or lack of preferred habitat and forage.  No data were available for Cape May warbler 
responses to edge but it was assumed that this species likely avoids edges with open or 
shrubby habitats, to a maximum of 50 m.  Machtans (2006) reported that most songbirds did not 
respond to 6 m wide seismic lines, although ovenbirds moved their territories away from seismic 
lines and declined in abundance, and other ground and shrub nesting species tended to 
increase their territory size.  For the most part, seismic lines did not act as barriers to songbird 
movement (Machtans 2006). 
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Habitat – Life Requisites 

Reproducing habitat was rated for Cape May warbler.  It was assumed that reproducing habitat 
would provide thermal and security cover, as well as forage, for this species. 

Ratings 

There is a moderate level of knowledge of the habitat requirements of Cape May warbler in 
Alberta to warrant a 4-class rating scheme (Table A-2).   Ratings were developed based on 
ecosite phase and stand age (young or old).  

Ratings Assumptions 

• Older forests (mixedwood or pure coniferous) dominated by white spruce (>60% white 
spruce in the tree canopy) was considered high quality (rating=1) for Cape May warbler. 

• Young stands represented low quality (3) habitat, while unforested habitat types and 
anthropogenic features were not suitable breeding habitat.  Young forest stands with no 
white or black spruce were not considered suitable habitat (4). 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, 
f2 or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
potentially a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce. 

• Old forest stands were assumed to be, on average, >10 m in height.  Black spruce bogs 
tend to be stunted and were therefore considered only moderate quality (2) habitat. 

• Tree density was not important in breeding habitat selection by Cape May warblers. 

Ratings Adjustments 

The disturbance ZOIs (Table A-3) were derived from Bayne et al. (2008) where passerines 
occurred at an average 15% lower density within 300 m of compressor stations than further 
away.  ZOIs therefore included a 300 m buffer around noisy anthropogenic features from which 
sensory disturbance would be constant.  Anthropogenic features with intermittent noise events, 
including gravel pits, highway and permanent roads, camps and airstrips, were assigned a ZOI 
of 100 m, while quiet anthropogenic features were assumed to have little or no ZOI.  It was 
assumed that the LIS lines in the LSA would not be avoided by Cape May warblers. 

Although songbirds typically avoid the edges of habitat patches by 50 m, primarily to avoid 
predation (Fleming 2001), edge effects were not considered when rating habitats.  Rather, 
avoidance of edge was considered in a separate analysis of edge effects. 
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A.2.3 Sandhill crane 

Scientific Name: Grus canadensis 

Status:  “Sensitive” in Alberta, “Not Listed” by COSEWIC 

Distribution and Abundance 

In Alberta, breeding is widely distributed across the Boreal Forest and Foothills Natural Regions 
(Semenchuk 2007).  Sandhill crane populations in Alberta appear to be stable, and increasing in 
relative abundance in the boreal forest.  Sandhill cranes have been detected frequently by 
wildlife cameras placed throughout the LSA, with many pairs having two chicks. 

Ecology and Key Habitat Requirements 

General 

Sandhill cranes nest in isolated bogs, sedge marshes, swamps, meadows and other secluded 
freshwater wetlands (Carlisle 1982, Campbell et al. 1990, Cooper 1996, Gebaeur 2004).  An 
important component of these sites is the presence of emergent vegetation such as sedges, 
cattails, bulrushes, willows and Labrador tea (Gebauer 2004).  Nests may be built on the 
ground, but are usually built over water in emergent vegetation or on raised hummocks 
(Campbell et al. 1990, Gebauer 2004). 

Nesting wetlands are usually surrounded by forest (Carlisle 1982), which is used as escape 
cover by young birds and provides a buffer against disturbance (Gebauer 2004).  Clearcuts are 
occasionally used for nesting (Campbell et al. 1990), but are not considered suitable habitat 
(Gebauer 2004).  Cooper (1996) suggested that cranes avoid nesting in wetlands adjacent to 
clearcuts.  Wetland size is not considered an important factor for nesting; rather, isolation and 
the presence of water may be more important (Cooper 1996). 

The density of nesting sandhill cranes in the boreal forest is unclear.  Downs (2004) found that 
in Ohio, the smallest distance between nests of neighbouring sandhill crane pairs was 4,070 m, 
and these pairs commonly fed in crop fields located ≥1,000 m from their nests.  Consequently, 
Downs and colleagues (2008) assumed that sandhill cranes nest approximately 3,000 m apart, 
in suitable habitat, or at a density of one pair/2.3 km2.  This density would be considered lower 
than in isolated areas of the boreal forest where human disturbance is minimal. 

Response to Disturbance 

Sandhill cranes prefer to nest in remote areas away from human disturbance (Cooper 1996).  
Gebauer (2004) suggested that to avoid disturbing nesting cranes, there should be no human 
disturbance within a minimum of 250 m around a wetland.  Further, both Cooper (1996) and 
Gebauer (2004) emphasize the importance of maintaining a forested buffer around wetlands to 
minimize visual and auditory disturbance of nesting or foraging birds.  Cooper (1996) also 
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recommends that foot and vehicle traffic be minimized within 400 m of nesting areas, especially 
between April 1 and September 21 (Gebauer 2004). 

Habitat – Life Requisites 

Summer reproducing habitat was rated for sandhill crane.  Although sandhill cranes may also 
use the study areas during migration, it was assumed that reproducing habitat would also 
provide adequate resources for the migration period.  Prime nesting habitat in the RSA and LSA 
was considered to be bogs, marshes, sedge meadows. 

Ratings 

There is a moderate level of knowledge of the habitat requirements of sandhill crane in Alberta 
to warrant a 4-class rating scheme (Table A-2).   Ratings were developed based on ecosite 
phase and stand age (young or old).  

Ratings Assumptions 

• Bogs and fens (i1, i2, j1, j2, k1, and k2), sedge meadows (k3), and marshes (l1) were 
assumed to be most suitable (rating=1 or 2) for nesting sandhill cranes.  Among these 
ecosite phases, the young stages were rated high (rating=1) because they are typically 
very open (refer to following point). 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, 
f2 or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
potentially a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce. 

• Proximity to forest was not included in the crane model since it was assumed that cranes 
could also seek shelter in shrubby, regenerating forest that is widespread in the LSA. 

• Because of the abundance of bogs and fens, wetland habitats were not limiting.  
Therefore, distance from wetland was not considered in the habitat suitability model. 

• All forested types, other than bogs and fens, were rated as nil (rating=4) nesting habitat. 

• Winter roads, transmission lines and other clearings, were rated as low (rating=3) for 
nesting because these features are often relatively open and wet during the breeding 
season.  All other anthropogenic features were not considered suitable habitat for cranes 
(rating=4). 

Ratings Adjustments 

A ZOI of 250 m was applied around noisy or active disturbances, such as plant sites, permanent 
roads, active well pads and camps (Table A-3).  Sandhill cranes were recorded by wildlife 
cameras as using winter roads, and passing through inactive well pads, and therefore, no ZOI 
was applied to these features. 
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A.2.4 Woodland caribou 

Scientific Name: Rangifer tarandus 

Status:  “At Risk” in Alberta, “Threatened” by COSEWIC 

Distribution and Abundance 

The LSA overlaps with the Egg-Pony Caribou Management Zone within the ESAR caribou 
range.  The caribou population in this range is comprised of 480 animals and is declining at a 
rate of about 2%/year since 1993 (Sorensen et al. 2008).  Caribou are designated as a 
“Threatened” species federally under the Species at Risk Act and provincially under the Wildlife 
Act.  According to the model produced by Sorensen et al. (2007), the ESAR herd is not 
sustainable given the current levels of wildfire and industrial development in their range, 
highlighting the importance of developing rigorous mitigation and monitoring measures. 

Caribou and their sign (i.e., tracks and scat) have been recorded during many of the wildlife 
surveys throughout the LSA, as well as by Connacher employees as part of their Caribou 
Monitoring Program (Lorrnel Consultants 2008).  Recent data collected during the Algar and 
expansion monitoring programs have also confirmed caribou use of the LSA.  The monitoring 
programs indicated that caribou were one of the most frequently detected species, particularly 
during the fall, although it should be noted that wildlife cameras were placed to maximize 
caribou detection and therefore other species may have been under-represented.  Relative 
frequency was significantly lower in winter compared to other seasons; possible reasons for this 
include lack of lichen forage attributed to the 1995 Mariana Lakes burn, deep snow conditions 
leading to reduced mobility, or avoidance of disturbance associated with seismic exploration 
and other industrial development in the LSA. 

Ecology and Key Habitat Requirements 

General 

Caribou require large, contiguous tracts of forested peatland so that they can maintain low 
population densities (i.e., hyper-dispersion) across their range (Schaefer et al. 2001, Alberta 
Woodland Caribou Recovery Team 2005).  This behaviour is an important anti-predator 
strategy, as predators usually hunt in areas with high prey density or predictability (Bergerud 
and Page 1987).  The large home ranges may also reflect relatively low and patchy availability 
of forage (Tufto et al. 1996). 

Woodland caribou rely primarily on lichen to meet their forage requirements during winter 
(Thomas et al. 1996, Dzus 2001).  Although lichens contain little protein, they provide a reliable 
source of digestible energy (Dunford 2003).  Cladina lichens were most commonly found in 
caribou craters, confirming that these lichens are a major food item during winter (Bradshaw et 
al. 1995).  Caribou may also use arboreal lichens during winter when deep or crusted snow 
reduces access to terrestrial lichens (Dzus 2001).  In northeastern Alberta, lichens occur 
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primarily in mature forest, although recent work suggests that early seral peatlands may also be 
a source of lichen depending on the severity and extent of wildfires (Dunford 2003).  Woodland 
caribou in northeastern Alberta select forest-open fen complexes with >50% peatland coverage, 
and to a lesser extent, forested bog (Bradshaw et al. 1995).  Forested bogs were most 
frequently selected for feeding sites, followed by patterned fens and forest-open fens of 15-50% 
coverage (Bradshaw et al. 1995). 

Woodland caribou in the ESAR range avoided young and upland habitats, and preferred mature 
or old-growth bogs or fens (Bradshaw et al. 1995; Dunford 2003).  This avoidance has been 
attributed to moose presence in upland habitats, which attracts wolves to these areas (James et 
al. 2004), and lack of suitable winter forage (lichen, Dzus 2001).  Stuart-Smith et al. (1997) 
found reduced calf survival and smaller home ranges in a landscape with smaller patches of fen 
and a higher proportion of upland than in adjacent landscape.  Schneider et al. (2000) reported 
that caribou across northern Alberta showed stronger selection of bogs over fens. 

Calving season occurs between April and June in northeastern Alberta.  Typical calving habitat 
in the boreal forest is believed to be lowland habitat such as muskeg bogs and fens, although 
microsite characteristics are unknown (Dzus 2001).  During summer, caribou will consume leafy 
plants such as sedges, grasses, forbs, and the leaves of shrubs, particularly willow (Manseau et 
al. 1996, Thomas and Gray 2002).  These plants have higher nutritional value than lichens, 
which tend to be nitrogen-deficient.  There is also some evidence that caribou consume 
herbaceous vegetation, particularly sedges and cotton grass, during winter (Thompson et al. 
1980).  Caribou use recently burned areas in spring and summer because of the abundance of 
herbaceous vegetation (Nagy et al. 2003). 

Response to Disturbance 

Not all caribou (particularly males) are displaced by disturbance and habituation can sometimes 
occur (Cameron et al. 1992, Nellemann and Cameron 1998, Nellemann et al. 2001, Vistnes and 
Nellemann 2001, Schaefer and Mahoney 2007).  Overall, habitat suitability, especially for 
females and young, can be greatly reduced near developments. 

Caribou are particularly sensitive during the calving period.  Caribou cows tend to move off on 
their own during April to find a suitable place for calving, where they remain for several weeks 
(Boreal Caribou Committee 2001).  Calf mortality is highest in the first 30 days after birth (Dzus 
2001), and every day that calves are allowed to develop undisturbed by humans and predators 
increases their chances of survival to one year of age (Boreal Caribou Committee 2001).  
Caribou have low reproductive potential, only producing a single calf/year and not breeding until 
three years of age (Alberta Woodland Caribou Recovery Team 2005).  Therefore, disturbance 
during the calving season can have serious implications for caribou populations. 

Response to disturbance varies with type and extent, but the basic mechanisms remain 
constant.  Sensory disturbance associated with anthropogenic disturbances (versus wildfire) 
discourages caribou from using otherwise suitable habitat adjacent to the developments (e.g., 
Dyer et al. 2001).  Displacement may reduce availability of resources or increase risk of 
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predation.  Caribou in disturbed (clearcuts and fires) forests in Quebec have larger home ranges 
and reduced probability of survival, because of increased predation rates (Courtois et al. 2007).  
Increased predation rates are associated with improved habitat for alternate prey of wolves, 
including deer and moose, which attract wolves, and with improved access for predators.  In 
general, direct habitat loss associated with industrial development is considered relatively minor 
compared to indirect losses associated with avoidance (Dyer 1999), and alteration of predator 
densities.  Female caribou appear to have a stronger avoidance response to disturbance than 
males (Schaefer and Mahoney 2007). 

Research conducted by Dyer et al. (2001) in northeastern Alberta reported that during the 
calving season, caribou avoided roads by up to 250 m, old well sites by up to 500 m, new well 
sites by 1000 m, and conventional seismic lines by 100 m.  It is worth noting that avoidance was 
not complete, rather, caribou occurred at reduced densities close to these disturbance features 
(Dyer et al. 2001).  Dyer et al. (2001) also noted that habitat around roads tended to have a 
greater proportion of upland types, which likely contributed to the avoidance of roads.  Research 
in other regions of Canada have reported much higher avoidance distances of 9.2 km for female 
caribou from active clearcuts in Newfoundland (Schaefer and Mahoney 2007), and 8 – 60 km 
from log hauling road in Ontario (Cumming and Hyer 1998).  It is not clear why avoidance 
distances seem to be lower in Alberta compared to those in eastern Canada.  Caribou 
responses to LIS lines are unknown, but are likely to be relatively minor because of the quick 
regeneration time of these narrow lines (C. Found, personal communication, 2008.). 

Habitat – Life Requisites 

Winter habitat was rated for woodland caribou, since forage availability is most limiting during 
this season.  Winter was considered to be a combination of early and late winter, which Dyer et 
al. (2001) defined as extending from November 16 to February 21 and February 22 to April 30, 
respectively.  Habitat suitability may differ between early and late winter under extreme snow 
conditions (e.g., Bradshaw et al. 1995); however, since snowfall may vary among years, habitat 
was rated under average conditions.  Prime winter habitat for caribou is typically mature bogs 
with abundant terrestrial and arboreal lichen (Bradshaw et al. 1995, Dzus 2001).  Upland black 
spruce/jack pine forest with abundant lichen may also be used (Rettie and Messier 2000), 
although peatland is preferred (Anderson 1999). 

Ratings 

There is a detailed level of knowledge of the habitat requirements of woodland caribou in 
Alberta to warrant a 6-class rating scheme (Table A-2).   Ratings were developed based on 
ecosite phase and stand age (young or old).  

Ratings Assumptions 

• The highest rated (rating=1) habitats were those which afforded both abundant winter 
forage (lichen) and refuge from predators (wolves).  For example, bogs (i1 and i2) 
represent the highest quality habitat because they provide both abundant winter forage 
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and refuge from predators.  Young i1 and i2 stands were assumed to have the potential 
for moderate amounts of lichen (e.g., Dunford 2003). 

• Any coniferous-dominated ecosite phase was assumed to have the potential for arboreal 
lichen. 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, 
f2 or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
potentially a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce. 

• Older forests were assumed to have a higher abundance of lichen relative to young, 
regenerating stands. 

• Young, regenerating forests were assumed to have a relatively high density of predators 
and therefore low to moderate suitability (rating=3 - 5) for caribou. 

• Upland deciduous-dominated types (b2, b3, d1, d2, and e1) were assumed to support 
relatively high densities of alternate prey for wolves, including deer and moose, and 
therefore were considered to have low suitability (rating=5). 

• Upland jack pine / spruce forest (b1 and c1) was considered of moderate suitability for 
caribou (rating=3) because of relatively high lichen availability, and poor suitability for 
moose. 

• Anthropogenic features, including seeded well pads and transmission lines, were not 
considered suitable habitat (rating=6) for caribou during winter.  Similarly, waterbodies 
were rated as 6 because these features have no forage value. 

• It was assumed that most of the landscape was open coniferous, and therefore, 
disturbance ZOIs were relatively high (Dyer et al. 2001). 

Ratings Adjustments 

Disturbance ZOIs were adapted from Dyer et al. 2001 (late winter results), and are presented in 
Table A-4.  High disturbance features, such as plants, gravel pits, camps and airstrips, were 
considered to have maximum disturbance potential and were assigned the highest modifiers.  It 
was also assumed that most well sites within the LSA were inactive and seeded, but that well 
pads associated with the Great Divide, Algar or expansion projects were active.  Wider seismic 
lines (8 m) have the potential to serve as transportation corridors during the winter and were 
therefore considered winter access routes.  Winter access routes were assumed to receive very 
low human use.  In addition, the risks of predation associated within linear features were 
assumed to be relatively low along uncompacted features.  Buffers were not established around 
LIS lines.  Although the caribou responses these LIS lines are not known, their narrow width, 
curvilinear nature (reduced sight lines) and reduced ground disturbance likely offsets many of 
the problems associated with conventional seismic lines (C. Found, personal communication, 
2008). 
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A.2.5 Moose 

Scientific Name: Alces alces 

Status:  “Secure in Alberta”, “Not Listed” by COSEWIC 

Distribution and Abundance 

Moose are widely distributed throughout the forested portion of the province (Pattie and Fisher 
1999).  In northeastern Alberta, moose home range size averaged 30 km2 while the average 
density was 0.23 moose/km2 (Hauge and Keith 1981).  In north-central Alberta, mean winter 
home range size was 15 km2 while the density was estimated to be 0.64 moose/km2 (Mytton 
and Keith 1981).  Moose Management Area 8, in which the LSA occurs, had a mean density of 
0.61 moose/km2 and a population estimate of approximately 3,000 individuals in 1998 (ASRD 
2002a).  More recent surveys conducted in 2005 in WMU 512, immediately south of WMU 519 
in which the LSA is located, indicated a density of 0.19 moose/km2 and an estimated population 
of 1,545 moose (Found 2005).   

Moose are one of the most common ungulates in the LSA.  Moose tracks were observed in 
many habitat types during the winter track counts, but were most frequent in old deciduous 
stands, followed by old treed bogs/fens and sedge meadows.  Old deciduous forest is one of the 
least abundant habitat types in the LSA, representing only 0.5% of the total area.  This suggests 
possible selection for upland forest during the winter, as Nowlin (1978) and Hauge and Keith 
(1981) reported for northeastern Alberta.  Moose were relatively widespread throughout the LSA 
during early winter aerial surveys, with 22 and 29 recorded in 2006 and 2007, respectively.  Late 
winter aerial surveys detected only eight moose within the LSA.  Similarly, wildlife cameras 
deployed throughout the LSA for the Algar and expansion Project monitoring programs recorded 
numerous moose throughout all seasons. 

Ecology and Key Habitat Requirements 

General 

Moose occur in many habitats often in close association with deciduous, shrub, riparian and 
especially with wetland habitats (Banfield 1974).  Both upland and lowland habitats are used in 
northeastern Alberta, although use of the latter tends to decline as snow depth increases during 
the winter (Hauge and Keith 1981).  Open lowland habitats, including muskeg/willow/tamarack, 
willow/tamarack/black spruce, and black spruce, may be important sources of high-quality 
forage in the early spring (Hauge and Keith 1981).  In contrast, the taller and denser vegetation 
in upland habitats may have relatively high protein values (Oldemeyer 1974), and is therefore 
selected during the summer months (Nowlin 1978, Hauge and Keith 1981).  Preferred upland 
habitats used by moose in northeastern Alberta included aspen and aspen/white spruce, with 
lower preference shown for jack pine stands (Hauge and Keith 1981).  Lowlands were used 
most frequently in early winter and spring in northeastern Alberta.  Osko et al. (2004) also 
reported that moose selected for some coniferous wetlands.  Although habitat selection is 
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believed to be largely a function of browse availability (Peek et al. 1976, Dussault et al. 2005), 
habitat selection may also depend on the distribution of predators across the landscape, where 
moose, especially cows with calves, may prefer habitat that provides cover from predation over 
habitat with abundant forage (Dussault et al. 2005). 

Moose generally select woody browse year-round (McNichol and Gilbert 1980, Irwin 1985, 
Westworth et al. 1989, Renecker and Hudson 1993, Franzmann and Schwartz 1997), although 
the importance of such species increases in winter when herbaceous vegetation is largely 
unavailable.  Moose require large amounts of woody browse, preferring willow, paper birch, 
aspen, balsam poplar, saskatoon, red-osier dogwood, chokecherry, hazelnut, and low and high 
bush cranberry (McNichol and Gilbert 1980, Brusnyk and Gilbert 1983, Irwin 1985, Westworth et 
al. 1989, Renecker and Hudson 1993, Franzmann and Schwartz 1997).  These species are 
typically found in shrubby wetlands (i.e., willow, hazelnut), early seral forests (Kelsall et al. 
1977), and deciduous-dominated stands.  Kelsall et al. (1977) reported that moose favour early 
successional habitats 11 – 30 years after burning, which would make much of the LSA high 
quality moose habitat.  Wetlands have a disproportionate value for moose as they are an 
important source of forage Brusnyk and Gilbert 1983), are used to escape predators and are 
also used during the summer to moderate their body temperature (Courtois et al. 2002). 

Moose may respond more to food availability than cover when compared to other ungulates 
(Kearney and Gilbert 1976, Brusnyk and Gilbert 1983).  Snow depths of 60 cm or greater can 
restrict movement by cows and calves (Renecker and Schwartz 1998), while 90 cm is 
considered the “critical” depth for moose (Peek et al. 1982).  Although snow depths in central 
and northern Alberta seldom exceed 60 cm, there is evidence that some moose populations do 
undertake seasonal movements or habitat shifts based on snow cover.  Using radio-telemetry, 
Hauge and Keith (1981), documented moose movements from summer ranges in the Birch 
Mountains and Muskeg Mountain areas to lower elevation winter ranges near the Athabasca 
River and Muskeg River.  They explained these movements as a response to snow depths, with 
snow depths in the Birch and Muskeg Mountain areas averaging 10 to 15 cm greater than they 
were on winter ranges in the Bitumount area.  By late winter, these higher elevation summer 
ranges were almost devoid of moose.  Snow depth measurements taken in the LSA during the 
winters of 2006/07 and 2007/08 indicated an average depth of 42.8 cm (38.2 – 46.6 cm), which 
is consistent with average maximum snow depths ranging from 28 to 38 cm in Fort McMurray 
reported by Hauge and Keith (1981) fr0m 1944 - 1972.  Therefore, cover is likely to be relatively 
unimportant compared to forage availability in the LSA, although as Hauge and Keith (1981) 
found, moose may still move out of lowland areas into upland habitats in winters of deep snow 
conditions.  Habitat modelling was conducted for average snow conditions. 

Response to Disturbance 

Moose benefit indirectly from human development with setback of forest stands to earlier seral 
stages.  Older cutblocks, well pads and seismic lines can act as excellent sources of shrubby 
forage for this species (McNichol and Gilbert 1980, Brusnyk and Gilbert 1983, Westworth et al. 
1989).  There is also potential for cervids, including moose, to be attracted to early seral 
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vegetation along roadways (Dussault et al. 2006), as well as to salt during winter (Jolicoeur and 
Crête 1994, Laurian et al. 2008).  Although these sources of nutrients may benefit moose during 
times of deficit, proximity to roadways has the potential to increase mortality through collisions 
(Dussault et al. 2006) and hunting.  Moose appear to benefit most from development where 
direct interaction with humans is minimal, such as with regenerating cutovers, seismic lines or 
other features. 

In general, moose tend to avoid habitat around developments because of sensory disturbance 
(Westworth, Brusnyk and Associates 1991), altered vegetation (Yost and Wright 2001), 
increased risk of vehicular collisions (Dussault et al. 2006, Laurian et al. 2008), and increased 
access for predators and hunters (Found 2005, Laurian et al. 2008).  Moose avoided a heavy oil 
extraction facility in Cold Lake by at least 300 m (Westworth, Brusnyk and Associates 1991), 
while in Quebec moose avoided busy highways (1460 - 2800 vehicles/day) by 500 – 2,000 m 
and quiet forest roads by up to 1,000 m (Laurian et al. 2008).  In contrast, Stelfox et al. (1995) 
reported that distance to roads or cutlines appeared to be unimportant to moose in the winter.  
Research in Scandinavia indicated a reluctance of moose to cross busy roads, resulting in high 
levels of browsing adjacent to these roads (Ball and Dahlgren 2002).  In the Laurentides Wildlife 
Reserve, Quebec, moose crossed highways infrequently and generally avoided busy roads 
(Dussault et al. 2006, Laurian et al. 2008). 

Habitat – Life Requisites 

Habitat selection is assumed to be driven primarily by forage availability and therefore a single 
life requisite, food, was rated for moose.  Although moose require feeding habitat year-round, 
winter was considered to be the most limiting season and was therefore selected for rating. 

Ratings 

There is a detailed level of knowledge of the habitat requirements of moose in Alberta to warrant 
a 6-class rating scheme (Table A-2).  Ratings were developed based on ecosite phase and 
stand age (young or old).  Specifically, ecosite phase ratings were based on the total percent 
cover of preferred browse species. 

Ratings Assumptions 

• Highly suitable habitat (rating=1) had an abundance (≥40%) of preferred browse 
species, which included willow, aspen, balsam poplar, paper birch, Saskatoon, red-osier 
dogwood, chokecherry, hazelnut, and low bush-cranberry. 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, 
f2 or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
potentially a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce. 
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• Snow cover was assumed to be relatively constant and on average <90 cm deep 
throughout the study areas.  Therefore, it was assumed that proximity to cover habitat 
was not a major factor for moose in the LSA or RSA. 

• In general, young stands had a higher availability of shrubby vegetation and were rated 
as more suitable as moose habitat.  Specifically, young ecosite phases of d, e and f 
were rated as highly suitable (rating=1) because of an abundance of deciduous browse. 

• Habitat suitability was assumed to remain constant between early and late winter. 

• Active anthropogenic features, such as camps, plant sites and active well pads, were not 
considered suitable habitat for moose.  Similarly, winter roads were not considered 
suitable foraging habitat because of at least sporadic human activity and lack of 
regenerating vegetation.  However, seeded features such as inactive well pads and 
transmission lines were assumed to be low quality (rating=4-5) habitat. 

Ratings Adjustments 

Both Westworth, Brusnyk and Associates (1991) and Yost and Wright (2001) found that moose 
avoided development and associated roads by 300 m, and therefore a ZOI of 300 m around 
industrial facilities, site roads and camps was thought to be sufficient in the LSA (Table A-4).  A 
ZOI of 500 m was used around Highway 63, as in the minimum avoidance reported by Laurian 
et al. 2008.  A smaller ZOI of 100 m was used around winter roads   It was assumed that habitat 
suitability within these ZOIs would decrease by two compared to similar habitat outside the ZOIs 
(e.g., high quality [1] habitat would become moderate quality [3]).  Inactive well pads and 
clearings are potential habitat for moose, particularly if these features are regenerating, and 
therefore no ZOI was applied.  Regrowth in cleared areas may in fact attract moose to these 
disturbances, assuming that there is not a high level of human or sensory disturbance. 

A.2.6 Beaver 

Scientific Name: Castor canadensis 

Status:  “Secure” in Alberta, “Not Listed” by COSEWIC 

Distribution and Abundance 

Beaver occur in all areas of Alberta except the alpine (Pattie and Fisher 1999, ASRD 2002b).  
They are widespread and not considered “Sensitive” at either the provincial or federal levels.  
The beaver is considered a keystone species for its ability to alter hydrological processes and 
landscape structure to benefit other species (Simberloff 1998).  Beaver create habitat for birds 
(Brown et al. 1996) and amphibians (Stevens et al. 2007), as well as neutralize acidic water 
(Smith et al. 1991) and store water during periods of drought (Hood and Bayley 2008a).  Beaver 
are trapped for their pelt in Alberta, with 19,551 beaver pelts produced in 2000-2001 (ASRD 
2002b), and therefore have high economic, social, and ecological importance. 
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Surveys have not been conducted specifically for beaver in the LSA although lodges were noted 
on many ponds and streams while conducting aerial surveys in December 2006.  Based on this 
existing literature and incidental field observations, beaver are relatively widespread in the LSA. 

Ecology and Key Habitat Requirements 

General 

Beavers are associated with streams, lakes, ponds and marshes in forested areas (Muller-
Schwarze and Sun 2003).  Waterbodies at least 1.5 m deep are preferred, and stable shorelines 
are required for dam and lodge construction.  Beaver are a unique species capable of altering 
the landscape to create suitable habitat but adequate woody forage must be available.  
Deciduous woody trees and shrubs within 200 – 250 m of waterbodies are typically used for 
forage and dam or lodge construction (Skinner 1984, Nietfeld et al. 1985, Mueller-Schwarze and 
Sun 2003).  To reduce predation risk, beaver prefer to remain in close proximity to water while 
foraging (Hood and Bayley 2008b). 

Areas with abundant deciduous vegetation, including aspen, poplar, willow and alder, within 200 
- 250 m of a waterbody are generally considered high quality habitats for beaver (Skinner 1984, 
Nietfeld et al. 1985, Mueller-Schwarze and Sun 2003).  Recent research in northeastern Alberta 
reported that beaver use all deciduous trees within 30 to 40 m of a pond, while foraging up to 60 
m from the water’s edge (Martell et al. 2006).  Beaver forage year-round on bark of poplar, 
willow, and other deciduous species, while in the summer they take advantage of pond weeds, 
water lilies and cattails as they are available (ASRD 2002b). 

In accordance with optimal foraging theory, beavers tend to select smaller trees further from a 
waterbody to compensate for extra energy required to bring the tree back to process (Jenkins 
1980).  Close to the water’s edge (i.e., within 60 m), beaver felled trees of all sizes (Jenkins 
1980).  There also appears to be a relationship between size of tree and palatability, such that 
beavers take all sizes of the most preferred species, but will select smaller sizes of less 
palatable species (Mueller-Schwarze and Sun 2003). 

Response to Disturbance 

There is little indication that beavers respond negatively to human presence and other sensory 
disturbances.  Although beavers tend to slap their tail on the water as a warning if approached 
too closely, they often build their lodges and dams in close proximity to roads.  The primary 
effect of development on beaver is direct removal of habitat or alteration of hydrology such that 
they are no longer able to modify the watercourse for their life requisites. 

Habitat – Life Requisites 

Beaver have similar habitat requirements year-round and, therefore, living habitat was rated for 
all seasons.  Habitat suitability ratings reflect the food, security and thermal requirements of this 
species. 
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Ratings 

There is a moderate level of knowledge of the habitat requirements of beaver in Alberta to 
warrant a 4-class rating scheme (Table A-2).  Ratings were developed based on ecosite phase 
and stand age (young or old), as well as proximity to a waterbody. 

Ratings Assumptions 

• Deciduous stands (d1, e1, and f1) and shrubby rich fens (k2) were rated high (rating=1) 
while mixedwood stands (b1, b2, b3, b4, d2, e2, f2) were rated as moderate (rating=2).  
Coniferous stands with some willow (h1, j1, j2, k1 and k2) were also considered of 
moderate quality (rating=2), while other coniferous stands were of low quality (rating=3). 

• Unforested types (k3) were not suitable beaver habitat (rating=4). 

• Young and old stands were assumed to be of equal value when <60 m of waterbodies, 
while young stands between 60-200 m were of relatively higher quality than older 
stands.  This habitat rating scheme reflects the fact that young trees are selected further 
from the waterbody, whereas all stand ages are taken close to a pond. 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, 
f2 or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
possibly a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce.  

• Unforested ecosite phases, except for waterbodies, are not suitable habitat for beaver.  
Permanent waterbodies were assumed to be highly suitable (1) for beaver, while areas 
periodically flooded were of low suitability (rating=3) because of their temporary nature. 

Ratings Adjustments 

Habitat >200 m from water was not considered suitable for beaver.  It was also assumed that 
beaver would not avoid development, so no disturbance coefficients were applied (Table A-4). 

A.2.7 Fisher 

Scientific Name: Martes pennanti 

Status:  “Sensitive” in Alberta, “Not at Risk” by COSEWIC 

Distribution and Abundance 

Fisher are distributed throughout the boreal forest in northern and western Alberta but were 
uncommon in the LSA.  They were most commonly detected along seeded pipelines and well 
pads, although the couple of tracks observed in this habitat were likely from an animal travelling 
across the site.  In natural habitats, fisher tracks were most frequently recorded in old treed 
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bog/fen.  Fisher was also recorded in young mixed coniferous and infrequently in young shrubby 
bog/fen.  Fisher has also been recorded recently by wildlife cameras placed in mature 
mixedwood and treed bog habitats. 

Ecology and Key Habitat Requirements 

General 

Fishers exhibit seasonal variation in habitat use with the most important habitat component 
being mature to old-growth forests, which are used for foraging, resting and denning (Buskirk 
and Powell 1994).  Optimal fisher habitat includes dense old coniferous and mixedwood forest 
stands with continuous canopy closure (Powell 1993; at least 50%, with preference for 70-80%, 
Kelly 1977).  Mature and old-growth forests are important because they provide denning cavities 
in large trees (Weir and Harestead 2003), have high structural diversity with abundant snags 
and downed woody material, high canopy cover for snow interception (Raine 1983, Olsen et al. 
1999), and usually have a plentiful prey base (Powell 1993, Proulx 2006).  In northeastern 
Alberta, fisher are most abundant in mixedwood, riparian and coniferous forests, but are also 
recorded in wooded fens, bogs and deciduous-dominated stands (WAEL 2002).  Denning often 
occurs in deciduous trees (Leonard 1980), although the overall deciduous component of the 
forest stands is usually <70% (Saskatchewan Forestry Centre 2005). 

In winter, fisher may be restricted to old-growth conifer forests more than young hardwood 
forests and avoid recent clearcuts and open forests (Olsen et al. 1999).  During summer, habitat 
requirements are less restrictive, and a wider range of forest types are used (Kilpatrick and 
Rego 1994).  In winter, fisher may use habitats based on cover and prey availability more than 
on specific forest type or age (WAEL 2002; Tully 2006). 

Response to Disturbance 

Fisher are most sensitive to disturbance during denning (Powell and Zielinksi 1994), although 
conflicting reports suggest that fisher are not strongly affected by anthropogenic disturbance at 
any season (Powell et al. 1997).  Fisher appear to be relatively sensitive to disturbance at the 
landscape level, with detection rates declining with increasing levels of disturbance (seismic 
lines, pipelines, wellheads, roads/highways, and agriculture) in Alberta (Moses et al. 2002). 

Habitat – Life Requisites 

Winter habitat is considered to be more limited for fisher than summer habitat, and therefore the 
former was rated.  Living requisites included food and cover and were incorporated into the 
ratings of each ecosite phase and stand age. 

Ratings 

There is a moderate level of knowledge of fisher habitat requirements in Alberta to warrant a 4-
class rating scheme (Table A-2).  Ratings were developed based on ecosite phase and stand 
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age (young or old) although consideration was also given to stand species composition and 
overall tree cover. 

Ratings Assumptions 

• Older stands were assumed to have greater structural diversity and therefore, more 
likely to support higher densities of small mammals (Olsen et al. 1999).  Young stands 
were rated no higher than low quality (rating=3). 

• Habitat selection was assumed to be driven primarily by prey availability, and 
secondarily, by availability of denning habitat (i.e., deciduous trees). 

• Mixedwood stands (b1, b3, d2, e2, and f2) were considered high quality (rating=1) 
because they provide both denning and foraging opportunities, while pure coniferous 
stands (b4, c1, d3, e3, f3, g1, and h1) were of moderate quality (rating=2).  Pure 
deciduous stands (b2, d1, e1, and f1) were considered low quality (rating=3) for fisher 
because the lack of canopy to intercept snow would result in poor hunting conditions.  
Bogs and fens were also rated as low quality (rating=3) because trees in these ecosites 
are usually have a small diameter that prohibits denning. 

• Young stands of b1, b2, b3, b4, c1 or g1 are dominated by fast-growing jack pine and 
spruce, with lesser amounts of black spruce.  Young stands of d1, d2, d3, e1, e2, e3, f1, 
f2 or f3 are dominated by aspen and balsam poplar saplings with some white spruce and 
potentially a few taller deciduous trees.  Young stands of i1, i2, j1, or j2 are primarily 
dominated by Labrador tea with scattered regenerating pine and black spruce. 

• Disturbance features and unforested ecosite phases were not considered suitable 
habitat (rating=4) for fisher. 

Ratings Adjustments 

Data on disturbance distances and coefficients for fisher were not available in the literature so a 
100 m ZOI (Golder 2002) was used to account for sensory disturbance associated with 
disturbances such as plants, roads, borrow pits and camps (Table A-4). 

A.2.8 Canada Lynx 

Scientific Name: Lynx canadensis 

Status:  “Sensitive” in Alberta, “Not at Risk” by COSEWIC 

Distribution and Abundance 

The Canada lynx occurs at low densities throughout the boreal forest of Alberta (Pattie and 
Fisher 1999).  Lynx populations are cyclic, following population trends of the snowshoe hare 
(Mowat and Slough 2003, Poole 2003).  In the northern part of their range, lynx populations 
fluctuate 3-17 fold over a 10-year cycle, responding to the abundance of snowshoe hares with a 
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1 - 2 year lag response (Poole 2003).  In Alberta, the lynx population is estimated to be <8,000 
individuals at the bottom of the population cycle (AE/ASRD 2005). 

Lynx were detected during early winter track surveys in the LSA, in old and young mixed 
coniferous, and young shrubby bog/fen habitats.  Snowshoe hare track densities were also 
relatively high in old mixed coniferous forest.  Both lynx and snowshoe hare tracks were less 
frequent in the LSA in 2006/07 than in the Gulf Surmont study area in 2000 (AXYS 2001).  Lynx 
have also been recorded by wildlife cameras at nine locations in the LSA, during the Algar and 
expansion Project monitoring programs. 

Ecology and Key Habitat Requirements 

General 

Lynx habitat use generally corresponds to abundance of their primary prey, the snowshoe hare 
(Murray et al. 1994; Poole et al. 1996).  In winter, early and mid-successional (11-26 years, 4.4 -
7.3 m tall, moderate shrub) forests were preferred for hunting snowshoe hares (Poole et al. 
1996, Fuller et al. 2006).  Lynx also show strong preference for regenerating and riparian willow 
habitats over mature white spruce (Mowat and Slough 2003).  Older regenerating forest stands 
are used for foraging, resting, denning and cover (WAEL 2002).  Mixedwood forests with at 
least 50% canopy closure seem to provide good cover for this species in Alberta (Koehler and 
Aubry 1994). 

In the winter, snowshoe hare are most common in habitats with dense shrubby vegetation 
(Buehler and Keith 1982).  Preferred habitats tend to be early successional forests with well-
developed understories (Koelhler and Aubry 1994; WAEL 2002) which provide both thermal and 
predator protection (Buehler and Keith 1982).  Snowshoe hare prefer deciduous browse, but will 
forage on coniferous species when necessary (Hoover et al. 1999).  Favoured browse species 
include alder, willow, Labrador tea, red-osier dogwood, blueberry, raspberry, birch, aspen, 
balsam poplar, buffaloberry and rose, while white spruce twigs will be consumed if deciduous 
twigs are not available (black spruce is avoided; Hoover et al. 1999).  Sites with abundant 
deciduous browse and moderate to high coniferous shrub cover are generally assumed to be 
ideal for snowshoe hare and lynx. 

Den sites are typically located in a broader range of habitats than foraging activities (WAEL 
2002).  Dens are often located in rotten logs, beneath tree roots and wind-felled trees, and in 
rock crevices (Koehler and Aubry 1994), or even in scrapings on the ground (Mowat et al. 
1999).  Dense regenerating forest, both young and old (>20 years), provides excellent denning 
opportunities with abundant coarse woody debris and upturned tree roots (Koehler and Aubry 
1994, Mowat et al. 1999).  Fires have a positive impact on lynx populations by increasing forage 
for snowshoe hare (Fox 1978, Poole et al. 1996), and creating den sites.  Den site preferences 
in southwestern Yukon in which 72% of the study area was burned showed that dens were 
typically facing south or southwest and placed under deadfall debris in burns (Slough 1999). 
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Response to Disturbance 

Lynx appear to be most sensitive to disturbance during the denning period in the spring (Mowat 
et al. 1999).  Lynx in Washington tended to avoid open areas >100 m from adequate cover, 
despite the excellent foraging opportunities within edge habitat (Koehler and Brittell 1990).  
WAEL (2002) summarized that lynx habitat within 250 m of large cleared areas and areas with a 
high level of human use would be of lower value than similar habitat further from disturbance.  
Fuller et al. (2006) found that lynx avoided a 30 m buffer around unused roads in winter, either 
because of the presence of competing predators (coyotes) or the lack of prey species.  In 
general, lynx avoid human presence and disturbed landscapes in Alberta (Moses et al. 2002). 

Habitat – Life Requisites 

Winter habitat selection by lynx is primarily influenced by snowshoe hare availability, and 
therefore ecosite phases were rated according to winter foraging requisites.  Lynx winter 
foraging habitat was based on the foraging requirements of snowshoe hare, the primary prey 
species for lynx.  Summer habitat requirements are typically less restrictive than in winter, and 
were therefore not modelled. 

Ratings 

There is a moderate to high level of knowledge of the habitat requirements of lynx in Alberta to 
warrant a 6-class rating scheme (Table A-2).  Ratings were developed based on ecosite phase 
and stand age (young or old). 

Ratings Assumptions 

• Young, regenerating stands were generally considered higher quality than older stands 
because the former provide good habitat for snowshoe hare. 

• Burned ecosite b (blueberry) stands were characterized as being dominated by jack pine 
and aspen in the tall shrub layer, and blueberry, bog cranberry, prickly rose, Labrador 
tea and some white spruce (V. Futoransky, personal communication, 2010). 

• Burned ecosite c (Labrador tea – mesic) stands were assumed to also be dominated by 
jack pine and aspen, with blueberry, bog cranberry, twinflower, prickly rose and Labrador 
tea (V. Futoransky, personal communication, 2010). 

• Burned ecosite d (low-bush cranberry) stands were dominated by aspen, pine, white 
birch, green alder, blueberry, bog cranberry, low-bush cranberry, willow prickly rose and 
wild red raspberry (V. Futoransky, personal communication, 2010). 

• Burned ecosite e (dogwood) stands had willow, green and river alder, white birch and 
sometimes currant or larch (V. Futoransky, personal communication, 2010). 

• Burned ecosite g (Labrador tea – subhygric) were characterized by a tall shrub layer of 
black spruce, jack pine, green alder, white birch, aspen and willow.  The low shrub layer 
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was dominated by Labrador tea, blueberry, and bog cranberry with black spruce, jack 
pine, aspen, willow, and white birch (V. Futoransky, personal communication, 2010). 

• The lynx model was based on optimal snowshoe hare habitat, and assumed that 
deciduous shrubs provided forage and spruce shrubs provided thermal cover.  Pine was 
assumed to provide minimal cover and was also not a forage species.   

• Ecosite phases and ages with abundant forage and cover received the highest rating 
(rating=1), while those with abundant forage but low cover received a moderately-high 
rating (rating=2).  Polygons with moderate forage were assumed to provide moderate to 
low quality habitat (rating=3 or 4), while those with little forage or cover were of very low 
suitability for lynx (rating=5). 

• Anthropogenic features were assumed to not provide forage or cover for lynx (rating=6). 

Ratings Adjustments 

Habitat ratings were adjusted according to distance from disturbance (Table A-4).  
Anthropogenic features with a high level of disturbance, such as plants, gravel pits and 
permanent roads, were given a ZOI of 250 m, where the rating was decreased by 2 (e.g., high 
quality would become low quality).  Quieter features were given a ZOI of 30 m and a coefficient 
of 1 or 2, depending on the level of human activity associated with each disturbance. 
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