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1.0 INTRODUCTION 
 
1.1 Background 
 
Coal Valley Mine (CVM) proposes to extend surface coal mining construction and 
operations into mine permit areas located at Townships 48-49, Ranges 21-23, west of 
the 5th meridian within Yellowhead County.  The Mercoal West / Yellowhead Tower 
Mine Extension Project (the Project) is subject to environmental assessment 
requirements prescribed under the Environmental Protection and Enhancement Act 
(EPEA) and Regulations, and any Alberta Energy Resources Conservation Board 
(ERCB) or federal legislation which may apply to the Project.  This report assesses 
Project-specific and cumulative effects pertaining to mammalian carnivores.  A 
detailed Project Description is provided in Section C of the project application (CVRI 
2008). 
 
1.2 Objectives 
 
The objectives of this assessment are guided by the Final Terms of Reference issued 
by Alberta Environment (2007).  Key requirements of the Terms of Reference that 
pertain to the assessment of impacts on mammalian carnivores are listed below: 
 
Environmental Assessment Requirements (Section 5.1) 

CVM shall provide information on the existing environmental resources and resource 
uses that could be affected by development.  Identify the environmental components 
potentially affected by the Project.  Describe the assessment methodology and 
rationalize the selection of key indicators.  These environmental indicators will be 
used to estimate the scale of impact and to evaluate the appropriateness of the 
environmental management programs. 

For each environmental component and indicator: 

a) Describe the existing baseline condition; 
b) Identify the activities associated with the Principal Development Area that 

have the potential to affect the environmental component and indicator being 
considered; 

c) Define and provide the rationale for the spatial and temporal boundaries for 
the Study Area(s) used for the assessment; 

d) Describe the nature of the environmental effects associated with the Project 
including information on magnitude, probability of occurrence, frequency, 
extent, duration and seasonal timing for each environmental effect; 

e) Present environmental protection plans to prevent, minimize or mitigate 
negative environmental effects from the Project; 

f) Identify residual impacts and comment on their significance; 
g) Present plans to identify, monitor and manage potential environmental 

changes in order to demonstrate that the Project will operate in an 
environmentally-sound manner over the life of the Project; and 

h) Provide maps of suitable scale that include legal land descriptions, 
topographical and other natural features that illustrate the proposed Principal 
Development Area, Study Area(s), and all proposed development activities. 
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Cumulative Environmental Effects (CEA) (Section 5.3) 

CVM will conduct a cumulative environmental effects assessment of the Project 
based on the EUB/AENV/Natural Resources Conservation Board Information Letter 
“Cumulative Effects Assessment in Environmental Impact Assessment Reports under 
the Alberta Environmental Protection and Enhancement Act (June 2000)”.  This will 
include a comprehensive summary of all proposed monitoring, research and other 
strategies of plans to minimize, mitigate and manage any potential adverse effects.  
The identification and assessment of the likely cumulative environmental effects of 
the Project will: 

a) Define the spatial and temporal Study Area boundaries and provide the 
rationale for assumptions used to define those boundaries for each 
environmental component examined; 

b) Describe the current (baseline) state of the environment in the Regional Study 
Area (used for the cumulative effects assessment); 

c) Assess the incremental consequences that are likely to result from the Project 
in combination with other existing, approved and planned projects in the 
region; 

d) Demonstrate that relevant information and data used from other development 
projects is appropriate for use in this EIA report; and 

e) Explain this approach and methods used to identify and assess cumulative 
effects including cooperative opportunities and initiatives undertaken to 
further the collective confidence in data and analysis to support conclusions. 

 
Wildlife (Section 5.9) 

CVM shall describe existing wildlife resources (amphibians, reptiles, birds and 
terrestrial and aquatic mammals), and their use of habitats in the Study Area(s).  
Document the anticipated changes to wildlife in the Study Area(s).  Specifically: 

a) Document and describe wildlife in the Study Area(s) using recognized 
protocols to provide current information.  Emphasis will be on “endangered” 
and “threatened” species listed by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC) and in the Alberta Wildlife Act (“species at 
risk” or “species that may be at risk”); 

b) Identify wildlife species composition, seasonal distribution and movement, 
relative abundance, habitat use and general life history in the Study Area(s); 

c) Discuss the criteria and selection process for wildlife indicator species used in 
the EIA report; 

d) Discuss and assess the potential impacts of the proposed Project on wildlife, 
wildlife habitat use, and habitat quality during the phases of mine operation 
and reclamation.  Consider and describe habitat change as it relates to local 
and regional wildlife populations over the life of the project.  Discuss potential 
cumulative effects of the proposed Project on wildlife in combination with 
other proposed, existing and approved developments in the Study Area(s); 
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e) Identify wildlife studies that are being conducted in the Study Area(s) and 

discuss how CVM plans to integrate its mine operation and mitigation 
activities with these studies; 

f) Identify habitat enhancement projects that are present in the Study Area(s) and 
discuss the impact of the Project on these enhancement projects; and 

g) Provide a strategy to mitigate impacts on wildlife and wildlife habitat as a 
result of mining operations, considering: 

i. A mitigation plan and a schedule of mitigation measures for wildlife 
and significant wildlife habitat areas through the life of the Project; 

ii. Consistency of the plan with applicable regional, provincial and federal 
wildlife habitat objectives and policies; 

iii. The need for access control and other management strategies to protect 
wildlife during the phases of mine operation and reclamation; and 

iv. Monitoring programs to assess impacts on wildlife and wildlife habitat 
and the effectiveness of mitigation measures and reclamation for 
wildlife. 
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2.0 SCOPING OF ASSESSMENT 
 
2.1 Selection of Valued Environmental Components 
 
The purpose of identifying Valued Environmental Components (VECs) is to focus 
assessment efforts on those aspects of the natural and human environment that could 
be affected by, or have an influence on, the proposed development.  These 
components should: 1) reflect public and/or professional concern (Beanlands and 
Duinker 1983); 2) be relevant to the key issues and effects of the Project; and, 3) be 
readily monitored using accepted scientific methods.  
 
Eighteen species of mammalian carnivore are either known to be present or are 
assumed to exist in the regional area surrounding the Project.  All were initially 
considered to be candidates as Valued Environmental Components (VEC) for this 
impact assessment.  Table 1 summarizes the status, abundance and provincial and 
federal designations of each of these species.  Table 2 provides descriptions of federal 
and provincial ‘at risk’ designations.  Seven of the 18 species are listed as species of 
concern by provincial or federal governments.  Listed species include grizzly bear, 
bobcat, lynx, fisher, long-tailed weasel, wolverine and badger.  Grizzly bear and 
wolverine are listed as of Special Concern by COSEWIC (2007).  In Alberta, the 
grizzly bear, wolverine and long-tailed weasel are each listed as May be at Risk of 
extinction or extirpation at the general status level (AFWD 2005). Bobcat, lynx, fisher 
and badger are all listed as Sensitive in Alberta at the general status level.   
 
Four species – grizzly bear, marten, lynx and wolf – were selected as VECs for the 
assessment of Project and cumulative impacts on mammalian carnivores.  Reasons for 
eliminating the remaining 14 species as candidates are outlined in Table 3.  The 
rationale for selecting the four VECs is outlined below: 

• Grizzly Bear 
o Listed species nationally and in Alberta; 
o Potentially affected by industrial activities; 
o Low reproductive rate and vulnerable to mortality; 
o Considerable empirical knowledge in study area; and, 
o High public profile. 

• Marten 
o Important species for fur harvest; 
o Known to be affected by habitat fragmentation; 
o Late successional species; and, 
o Conducive to monitoring Project impacts. 

• Lynx 
o Listed species in Alberta; 
o Early successional species; 
o Known to be affected by habitat fragmentation; and, 
o Important species for fur harvest. 

• Wolf 
o Important ‘apex’ predator that can influence ungulate populations; 
o High public profile; and’ 
o Susceptible to hunting and trapping mortality.
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Table 1.  Status and Abundance of Mammalian Carnivores in the Study Region  

At Risk Designation 
Alberta Species Scientific Name Status Abundance

General Wildlife Act 
COSEWIC SARA 

Schedule 
Black Bear Ursus americanus R C Secure   Not at Risk   
Grizzly Bear Ursus arctos R U May Be at Risk  Special Concern None 
Cougar Felis concolor R S Secure       
Canada Lynx Lynx Canadensis R U Sensitive   Not at Risk   
Bobcat Lynx rufus T/M R Sensitive       
Coyote Canis latrans R C Secure       
Gray Wolf Canis lupus R U Secure   Not at Risk   
Red Fox Vulpes vulpes R S Secure       
American badger Taxidea taxus T/M R Sensitive Data Deficient Not at Risk   
Ermine Mustela ermine R C Secure       
Fisher Martes pennant R S Sensitive       
Least Weasel Mustela nivalis R S Secure       
Long-tailed Weasel Mustela frenata T/M R May Be at Risk   Not at Risk   
Marten Martes americana R C Secure       
Mink Mustela vison R U Secure       
River Otter Lutra canadensis T/M R Secure       
Striped Skunk Mephitis mephitis R R Secure       
Wolverine Gulo gulo T/M R May Be at Risk Data Deficient Special Concern None 

 
Status:  R = Permanent resident;  T/M = Transient/Migrant 
Abundance: C = Common; U = Uncommon: S = Scarce: R = Rare 
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Table 2.  At Risk Definitions 
(AEP 2000; AEP 2001; FWD 2004, 2005; ASRD 2005; COSEWIC 2007) 

  

Alberta Environmental Protection (AEP) 

General Status 
 At Risk – any species known to be “At Risk” after formal detailed status 

assessment and designation as “Endangered” or “Threatened” in Alberta 
May Be At Risk – any species that “May Be At Risk” of extirpation or 
extinction, and is therefore a candidate for detailed risk assessment. 
Sensitive – any species that is not at risk of extinction or extirpation but may 
require special attention or protection to prevent it from becoming at risk. 

Wildlife Act 
Endangered – a species facing imminent extirpation or extinction. 
Threatened – a species likely to become endangered if limiting factors are not 
reversed. 
Special Concern – a species of special concern because of characteristics that 
make it particularly sensitive to human activities or natural events. 
Data Deficient – a species for which there is insufficient scientific information 
to support status designation. 

 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) 

 Endangered - a species facing imminent extirpation or extinction. 
 Threatened - a species likely to become endangered if limiting factors are not 

reversed. 
 Special Concern - a species of special concern because of characteristics that 

make it particularly sensitive to human activities or natural events. 
 Not at Risk - a species that has been evaluated and found to be not at risk. 
 Indeterminate - a species for which there is insufficient scientific information 

to support status designation. 
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Table 3.  Rationale for eliminating candidate carnivore species as VECs. 
  

Species Rationale 
    
Black Bear Listed as Secure; generally resilient to industrial activities 
Cougar Listed as Secure; at northern edge of range; uncommon in study area 
Bobcat At northern edge of range; not likely a resident in study area  

Coyote 
Resilient generalist; abundant in study area; likely to be positively 
affected by Project 

Red Fox Resilient generalist; rare in study area 
American Badger At northern edge of range; not likely a resident in study area  

Ermine 
Small home range; resilient to land clearing; prefers open/semi-open 
habitats 

Fisher Rare in study area; marten used as surrogate for impact assessment. 
Least Weasel Small home range; uncommon in study area 
Long-tailed 
Weasel At northern edge of range; not likely a resident in study area  
Mink Listed as Secure; small home range 
River Otter Listed as Secure; uncommon in study area 

Striped Skunk 
Resilient generalist; abundant in study area; likely to be positively 
affected by Project 

Wolverine Historically and Inherently rare in the Project area 
 
 



14 
 

2.2 Delineation of Study Area Boundaries 
 
2.2.1 Spatial Boundaries 
 
Three nested study areas were used to assess Project-specific and cumulative impacts 
on mammalian carnivore VECs (Figure 1).  These included: 
 

• Principle Development Area (PDA) (1,351 ha) 
o ‘footprint’ area directly affected by Project development including 

mines, the dragline walk road and other roads. 
 

• Local Study Area (LSA) (5,420 ha) 
o Mine permit and transportation corridor boundaries which surround the 

PDA. 
 

• Regional Study Area (RSA) (265,845 ha) 
o same as cumulative effects assessment (CEA) study area; based on 

Bear Management Units 
o Surrounds the LSA and PDA. 

 
The disturbance footprint was used to quantify the spatial extent of direct habitat 
alteration resulting from construction activities (mining, road building).  The LSA 
was considered to encompass the sensory disturbance effects associated with truck 
traffic and construction noise.  The Regional Study Area was based on the boundaries 
of existing Bear Management Units (BMUs) from the Foothills Model Forest Grizzly 
Bear Project (Stenhouse and Munroe 2002).  BMUs were based on tailoring of 
watershed units to a size similar to an adult grizzly bear home range (300 to 400 km2).  
The overall size of the RSA (2,658 km2) is similar to the RSA used for other grizzly 
bear EIAs in the Coal Branch region including the Cheviot (Bios 1996) and Coal 
Valley Mine Extension (Kansas and Herrero 1999) projects.  The RSA encompasses, 
in whole or in part, the annual home ranges of over 30 grizzly bears (Section 4.4.6).  
Grizzly bears have the largest home range requirements of all regional carnivore 
species hence the RSA is considered to be sufficiently large to assess marten, lynx 
and wolf impacts. 
 
2.2.2 Temporal Boundaries 
 
Temporal boundaries are defined as those boundaries that will exist during the life of 
the Project including the construction, operation, abandonment and reclamation 
phases. For the Project the temporal boundaries for the effects assessment are 
established in consideration of the construction period for the Project, operational life 
of the Project and anticipated period of reclamation and closure of the site. It is 
anticipated that the lifespan of the Project (including reclamation) will be 12 to 15 
years (operating time: Mercoal West two years, Yellowhead Tower six years). 
Temporal boundaries for cumulative effects were extended beyond closure to 25 and 
50 years after Project initiation (section 5.1.4). 
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3.0 BASELINE CONDITIONS AND ASSESSMENTS 
 
3.1 Regional Study Area Ecological Description and Supply 
 
The Regional Study Area occurs in a transition zone between the Foothills (79.4%) 
and Rocky Mountain (20.6%) Natural Regions (Figure 2).  Four Natural Subregions 
are represented within the RSA including: Upper Foothills (72.4%); Subalpine 
(19.3%); Lower Foothills (7.0%); and, Alpine (1.3%).  Ecodistricts are subdivisions 
of Natural Subregions based on distinctive physiographic and/or geological patterns 
(Strong and Thompson 1995).  Six Ecodistricts are mapped within the RSA including: 
Banff Foothills (Subalpine and Alpine); Luscar Foothills; Ram River Foothills; Obed 
Upland; and, Wolf lake Upland.  The ecological characteristics of each Ecodistrict are 
summarized in Table 4.   
 
Bear Management Units (BMUs) are comprised of various combinations of Natural 
Regions/Subregions, Ecodistricts and broad vegetation cover.  The ecological 
characteristics of each of the seven BMUs in the regional study area are described 
below.  The locations of BMUs within the RSA are shown in Figure 2.   
 
Beaverdam BMU 
 
The Beaverdam BMU occurs in the west-central portion of the RSA.  It encompasses 
a total land area of 384-km2 or 14.5% of the RSA.  This BMU occurs within the 
Rocky Mountain (61.2%) and Foothills (38.8%) Natural Regions.  The Sub-Alpine 
Natural Subregion dominates this BMU (53.8%) but the Upper Foothills (38.8%) and 
Alpine (7.4%)  Subregions also occur.  Three Ecodistricts occur in the Beaverdam 
BMU including: Banff Mountains (59.6%) Ram River Foothills (38.8%) and the 
Luscar Foothills (1.6%).  The Sub-Alpine Natural Subregion extends from 1525 to 
2175-m at southern latitudes and between 1360 and 2000-m at more northern 
latitudes.  Forest cover is dominated by lodgepole pine forests at lower elevations and 
Engelmann spruce and sub-alpine fir more common at higher elevations.  Dwarf 
spruce and white-bark pine mark the transition to the Alpine Subregion (Willoughby 
and Alexander 2006).  The dominant land cover types within this BMU include: 
moderately closed conifer stands (37.5%), dense conifer stands (20.4%), open forest 
regeneration (8.6%), shrubby areas (7.1%) and stands of open conifer (5.3%).  The 
total area occupied by clearcut and/or regenerating forest stands is 37.3-km2 (9.7%) of 
the BMU.  This BMU ranks sixth of seven in terms of the percentage of land area 
affected by timber harvest.  A total of 12.2-km2 (3.2%) of mine permit area (Coal 
Valley Mine) currently exists in this BMU.  The total density of summer-use roads in 
this BMU is 1.01 km/km2.  This ranks fourth of the seven BMUs in the RSA.  Winter 
road-use densities are the fifth highest in the RSA at 0.49 km/km2. 
 
Embarras BMU 
 
The Embarras BMU occurs in the east-central portion of the RSA.  It covers 356.8-
km2 or 13.4% of the RSA.  It occurs almost entirely (99.4%) in the Foothills Natural 
Region of which the Upper Foothills Natural Subregion is dominant (72.6%).   
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Natural Subregion Ecodistrict Surficial Material and/or Landform Slope (%) Drainage Dominant Soil(s)

Alpine Banff Mountains Bedrock (30%), talus and residuum (10%) 31 to >100 Very Rapid to Well Nonsoil and Regosols
Eutric Brunisols

Subalpine Banff Mountains Moraine and talus/bedrock exposures 16 to >100 Very rapid to Well Eutric Brunisols
Regosols and Nonsoil

Luscar Foothills Central foothills topography dominated by 10 to 100 Well to Moderate Eutric Brunisols
rolling morainal deposits (bedrock controlled)

Upper Foothills Ram River Foothills Foothills topography dominated by moraine 16 to 45 Well to Moderate Dystric Brunisols

Wolf Lake Upland Rolling morainal upland with (30%) organic 6 to 45; Well to Moderate; Gray Luvisols; Organics
terrain 0 to 3 Poor to Very poor

Lower Foothills Obed Upland Undulating upland morainal plain with (30%) 0 - 9% Moderate to Imperfect; Gray Luvisols; Organics
organic terrain Poor to Very poor

Closed Coniferous Forest

Vegetation Cover

Closed Coniferous Forest

Table 4.  Ecological Characteristics of Ecodistricts in the Regional Study Area.

Closed Coniferous forest
Mixedwood forest

Closed Coniferous Forest; Shrub

Open and Closed Coniferous Forest

Unvegetated; Shrub
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Four Ecodistricts occur in the Embarras BMU including: Ram River Foothills 
(40.4%); Wolf lake Upland (32.2%); Obed Upland (26.8%); and Luscar Foothills 
(0.5%).    
 
The Upper Foothills Natural Subregion is generally located between 1200 and 1500-m 
at lower latitudes and between 1000 and 1250-m elevation at more northern latitudes.  
It is dominated by closed canopy lodgepole pine forests but climax species can 
include white and black spruce.  Valley bottoms can also be host to shrub and 
grassland communities (Willoughby 2007).  Dominant vegetation cover types include 
stands of dense conifer (19.5%), moderately closed conifer (18.3%), open forest 
regeneration (13.4%), dense mixed forest stands (12.7%) and closed forest 
regenerating stands (4.8%).  Clearcut and/or regenerating forest stands account for 65-
km2 (18.2%) of the BMU.  This BMU ranks fourth of seven in terms of the percentage 
of land area affected by timber harvest.  A total of 31-km2 of mine permit area (Coal 
Valley Mine) currently exists in this BMU.    Total summer-use road densities are the 
third highest in the RSA at 1.12 km/km2.  Winter road-use densities are the second 
highest in the RSA at 0.92 km/km2. 
 
Lendrum BMU 
 
The Lendrum BMU falls in the south-east portion of the RSA.  It covers a total of 
419.1-km2 (15.8% of the RSA).  It occurs entirely within the Foothills Natural Region 
of which the Upper Foothills Natural Subregion is dominant (85.7%).  Three 
Ecodistricts occur in the Embarras BMU including: Wolf Lake Upland (44.9%), Ram 
River Foothills (40.8%) and Obed Upland (14.3).  Dominant vegetation land cover 
types include open forest regeneration (16.2%), stands of dense conifer (15.3%), 
moderately closed conifer (14 %), moderately closed mixed forest stands (10.1%) and 
dense mixed forest (9.5%).  The Lendrum BMU has the second highest percentage of 
clearcut and/or regenerating forest stands.  These stands account for 107.2-km2 
(25.6%) of the BMU.  A total of 20.3-km2 of mine permit area (Coal Valley Mine) 
currently exists in this BMU.  Total summer-use road densities are the sixth highest in 
the RSA at 0.54 km/km2.  Winter road-use densities are also the sixth highest in the 
RSA at 0.39 km/km2. 
 
Lower Pembina BMU 
 
The Lower Pembina BMU occurs in the very south-east corner of the RSA.  It 
encompasses a total land area of 294.6-km2 or 11.1% of the RSA.  This BMU falls 
within the Foothills (91.8%) and Rocky Mountain (8.2%) Natural Regions.  The 
Upper Foothills Natural Subregion dominates this BMU (91.8%) but the Sub-Alpine 
does also occur (8.2%).  Three Ecodistricts occur in the BMU including: Wolf Lake 
Upland (59.3%), Ram River Foothills (37.4%) and Banff Mountains (3.3%).  The 
dominant land cover types within this BMU include: dense conifer stands (29.7%), 
moderately closed conifer stands (27.9%), treed wetland (8%), open forest 
regeneration (5.6%) and stands of open conifer (4.8%).  The total area occupied by 
clearcut and/or regenerating forest stands is 26.7-km2 (9.1%) of the BMU.  This BMU 
ranks seventh (out of seven) in terms of the percentage of land area affected by timber 
harvest.  No  mining currently exists in this BMU.  There are not current mining 
activities within this BMU.  This BMU has the lowest summer-use road densities 
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within the RSA at 0.39 km/km2.  Winter road-use densities are also the lowest in the 
RSA at 0.24 km/km2. 
 
McLeod BMU 
 
The McLeod BMU falls in the north-western portion of the RSA.  It covers a total of 
437.8-km2  (15.8% of the RSA).  It occurs within the Foothills (83.2%) and Rocky 
Mountain (16.8%) Natural Regions and dominantly within the Upper Foothills 
Natural Subregion (83.2%).  Three Ecodistricts occur in the McLeod BMU including: 
Ram River Foothills (83.2%), Banff Mountains (13.5%) and Luscar Foothills (3.2%).  
Dominant vegetation cover types include stands of dense conifer (24.2%), moderately 
closed conifer (21.8%), closed forest regeneration (11%), open forest regeneration 
(10%) and dense mixed forest (7.2%).  The McLeod BMU has the third highest 
percentage of clearcut and/or regenerating forest stands.  11.2-km2 of mine permit 
area (Coal Valley Mine) currently exists in this BMU.  Summer-use road densities 
(1.31 km/km2) are higher in this BMU than in any other BMU.  Winter road-use 
density is also the highest with 1.1 km of roads per km2. 
 
McPherson BMU 
 
The McPherson BMU occurs in the very northern corner of the RSA.  It encompasses 
a total land area of 354.2-km2 (13.3% of the RSA).  The majority of this BMU occurs 
within the Foothills Natural Region (94.9%) but a portion also falls within the Rocky 
Mountain Natural Region (5.1%).  The Upper Foothills (86.5%), Lower Foothills 
(8.4%) and the Sub-Alpine (5.1%) Natural Subregions are represented.  Three 
Ecodistricts occur including: Wolf Lake Upland (55.1%), Ram River Foothills 
(36.4%) and Obed Upland (8.4%).  As previously described, the Upper Foothills 
Natural Subregion is located between 1000 and 1500-m elevation and is dominated by 
closed canopy lodgepole pine forests.  Climax species can also include white and 
black spruce.  Shrub and grassland communities can be found in the valley bottoms 
(Willoughby 2007).  The Lower Foothills Natural Subregion has a high arboreal 
diversity.  Depending upon site specific geographical position and history forest 
stands can be dominated by aspen, balsam polar, lodgepole pine, white spruce or 
black spruce.  Deciduous dominated stands are normally found at lower elevations 
and these will succeed to white spruce.  Pine is generally dominant elsewhere.  Pine 
can succeed to white spruce and black spruce generally dominates poorly drained 
areas (Lawrence et al 2005).  The dominant land cover types within this BMU 
include: closed forest regeneration stands (23.5%), dense conifer stands (17.7%), 
moderately closed conifer stands (13.4%), open forest regeneration stands (12.3%) 
and dense mixed forest stands (7.6%).  The total area occupied by clearcut and/or 
regenerating forest stands is 127-km2 (35.8%) of the BMU.  This BMU has the 
highest percentage of land area affected by timber harvest.  There are no mining 
activities within this BMU.  The total density of summer-use roads in this BMU is 
1.12 km/km2.  This ranks second of the seven BMUs in the RSA.  Winter road-use 
densities are the third highest in the RSA at 0.89 km/km2. 
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Upper Pembina BMU 
 
The Upper Pembina BMU falls in the south-western portion of the RSA.  It covers a 
total land area of 411.6-km2 (15.5% of the RSA).  It falls within the Foothills (52.8%) 
and Rocky Mountain (47.2%) Natural Regions.  Three Natural Subregions are 
represented within this BMU including the Upper Foothills (52.8%), the Sub-Alpine 
(45.6%) and the Alpine (1.6%).  Three Ecodistricts occur in the Upper Pembina BMU 
including: Ram River Foothills (52.8%), Banff Mountains (36.5%) and Luscar 
Foothills (10.7%).  The Sub-Alpine Natural Subregion extends from 1360 to 2175-m.  
Forest cover is dominated by lodgepole pine forests at lower elevations and 
Engelmann spruce and sub-alpine fir more common at higher elevations (Willoughby 
and Alexander 2006).  The Alpine Natural Subregion generally occupies areas greater 
than 2150-m elevation.  Wind is a very limiting climactic condition.  This subregion is 
characterized by low growing vegetation (Willoughby and Alexander 2006).  
Dominant vegetation cover types include moderately closed conifer stands (33.1%), 
dense conifer stands (21.3%), open forest regeneration stands (9.8%), barren land 
(6.1%) and shrubs (5.1%).  The Upper Pembina BMU has the third lowest percentage 
of clearcut and/or regenerating forest stands.  These regenerating stands account for 
52.3-km2 (12.7%) of the BMU.  A total of 81.2-km2 of mine permit area (Coal Valley 
Mine) currently exists in this BMU.  Summer-use road densities are 0.94 km/km2.  
This ranks fifth of the seven BMUs.  Winter road-use density was fourth highest of all 
BMU with 0.49 km/km2. 
 

3.2 Local Study Area Ecological Description and Supply 
 
Mercoal West 
 
The Mercoal West portion of the Local Study Area (‘Mercoal LSA’) encompasses a 
total of 35.5-km2.  This accounts for 1.3% of the RSA.  This area occurs entirely 
within the Foothills Natural Region, the Upper Foothills Natural Subregion and the 
Ram River Foothills Ecodistrict (Figure 2).  Sixteen of the 20 land cover types 
mapped within the RSA are found within the Mercoal LSA.  The most abundant 
vegetation cover types within the Mercoal LSA were dense conifer forest (30.6%), 
moderately closed coniferous forest stands (16.7%), closed forest regenerating stands 
(16.2%), open forest regenerating stands (8.7%) and shrubby habitats (5.1%).  Of the 
33 Ecosite Phase types mapped in both proposed project areas, 22 are represented 
within the Mercoal LSA.  Six Ecosite Phase types account for 87% of the land area.  
They include d1 (lodgepole pine-black spruce/Labrador tea) (42.6%), e1 (lodgepole 
pine/tall bilberry/arnica) (21%), h1 (black spruce-lodgepole pine/Labrador tea) (9%), 
l1 (treed poor fen) (8.2%), l2 (shrubby poor fen) (3.3%) and m1 (treed rich fen) 
(3.2%).  This permit area occurs almost entirely (96.3%) within the McLeod BMU.  It 
occupies 34.2-km2 (7.8%) of the McLeod (2001) BMU and 1.3-km2 (0.4%) of the 
Embarras BMU. 
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Yellowhead Tower 
 
The Yellowhead Tower portion of the LSA (‘Yellowhead LSA’) encompasses a total 
of 18.8-km2 which accounts for 0.7% of the RSA.  This permit area also occurs 
entirely within the Foothills Natural Region, the Upper Foothills Natural Subregion 
and the Ram River Foothills Ecodistrict.  Land cover types that were most common in 
the Yellowhead LSA included dense conifer forest (30.1%), moderately closed 
coniferous forest stands (18.6%), dense mixed forest (18.5%), moderately closed 
mixed forest (7.8%) and shrub (6.2%).  All 33 Ecosite Phase types that were mapped 
occur within the Yellowhead LSA.  Six of these account for 76% of the land area.  
These include e1 (lodgepole pine/tall bilberry/arnica) (27.3%), d1 ((lodgepole pine-
black spruce/Labrador tea) (24%), e2 (aspen-white spruce-lodgepole pine/tall 
bilberry/arnica) (7.4%), i1 (6.6%), e3 (white spruce/tall bilberry/arnica) (5.6%) and c1 
(lodgepole pine/hairy wild rye) (4.7%).  The majority (85.6%) of the Yellowhead 
LSA occurs within the Embarras BMU.  It occupies 16.1-km2 (4.5%) of the Embarras 
BMU, 2.5-km2 (0.6%) of the McLeod (2001) BMU and 0.2-km2 (0.1%) of the 
McPherson BMU. 
 

3.3 Linear Features Classification and Mapping 
 
Roads and trails exert a major influence on carnivores through increased firearm and 
trapping mortality (including hunting and poaching), barrier effects, and vehicle 
collisions (Noss et al.1996; Benn and Herrero 2002).  As such, existing linear features 
and traffic volume estimates were classified and mapped in the RSA.  Much of the 
area is zoned as multiple use and supports a variety of commercial, industrial and 
recreation uses, i.e., trapping, timber harvest, oil and gas development and coal 
mining.  Recreation activity includes camping, fishing, hiking, ATV use, horse riding, 
snowmobiling and berry picking (Jones 2006). 
 
3.3.1 Methods 
 
Linear Feature Classification 

Linear features were identified and mapped at a scale of 1:50,000 on a panchromatic 
SPOT satellite image.  Linear features were classified as: 
 

• Paved Road; 
• Gravel Road;  
• Unimproved/Truck Trail;  
• Seismic/Cut line;  
• Rail Line;  
• Pipeline;  
• Power line; and,  
• River/Creeks. 
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Linear Feature Use Level Classification   

A linear feature use-level classification system was developed based on previous 
studies and cumulative effects assessment procedures.  Five classes of use were 
assigned to mapped linear features, as follows: 
 

Very High  >300 parties per week 
High   71 to 300 parties per week 
Medium  21 to 70 parties per week 
Low   3 to 20 parties per week 
Very Low  1 to 2 parties per week 
None/Incidental <1 or not passable 

 
Rating Assumptions   

 
• estimates of the # passes / week is based on average seasonal use 

levels. 
 

• one “pass” on a linear feature was considered as one person or a group 
travelling together but passing the same point at essentially the same 
time. 

 
• groups of more than one person, horse, or vehicle are counted as a 

single party. 
 

• average weather conditions were assumed 
 
The above use-level classes were originally developed by the USDA Forest Service 
(1990) which required that linear and point land use features are rated according to 
type and use, as they relate to disturbance effects on grizzly bears use of habitat.  The 
choice of the very low, low and medium categories was based on the USDA (1990) 
grizzly bear cumulative effects model.  The high and very high use levels were added 
based on radio-telemetry studies of the response of grizzly bears to roads (Mace and 
Waller 1997) and a recent land use planning exercise in Alberta’s Bighorn 
Backcountry (Kansas 2001).  The non use category (None) includes those features on 
which travel is not possible and those features which receive incidental use (< 1 party 
per week). 
 
The level of use of mapped linear features was quantified through the use of local 
experts (Dean Woods, Lindsay Thompson, Dennis Robson, Barry Godsalve, Beth 
MacCallum).  Dean Woods is a long time resident of Robb who works for the local 
energy industry.  Lindsay Thompson and Dennis Robson are members of the Hinton 
All Terrain Society; both have extensive knowledge of the Hinton Wood Products 
FMA.  The Robb Ranger Station has been closed for a number of years and Forest 
Officers in the area have experienced a recent rapid turnover therefore a Forest 
Officer with extensive experience of the area was not available (pers. comm. K. 
Smith, Alberta Fish and Wildlife Edson office, June 19, 2007).  Barry Godsalve and 
Beth MacCallum work for Bighorn Wildlife Technologies Ltd. and have extensive 
local knowledge of the Coal Branch region resulting from wildlife studies. 
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Reports documenting the level of traffic use were obtained from Alberta Infrastructure 
and Transportation and from Hinton Wood Products (2007) for the classification of 
Hwy 47, Hwy 40, the Robb Road and the Pembina River Road.  Refer to the FMA 
Access Map (Hinton Wood Products 2007) for the location of named roads.  
Information on rail line use was obtained during a tour of the Lehigh Inland Cement 
operation at Cadomin August 3, 2007, by personal communication with Mark Pearson 
(Elk Valley Coal Corporation, Cardinal River Operations August 3, 2007) and 
personal communication with Coal Valley staff, August 9, 2007. 
 
The use level of each linear feature (all uses combined) was marked on the map with 
coloured highlighters during three workshop sessions (July 13, July 20 and August 9).  
Two sets of maps were produced, one for summer use (without snow, May to 
October) and one for winter use (with snow, November to April). 
 
3.3.2 Results 
 
Figures 3 and 4 illustrate the distribution and abundance of the six [use-level] linear 
feature classes in the RSA.  Tables 5 and 6 summarize the densities of linear features 
of different use levels for the summer and winter seasons for each Bear Management 
Unit.  Total summer linear feature densities in the regional study area averaged 0.92 
km/km2 and ranged from a low of 0.39 km/km2 in the Lower Pembina BMU to 1.31 
km/km2 in the McLeod BMU.  High and very high (>70 vehicle passes/week) summer 
linear feature densities ranged from a low of 0.06 km/km2 in the McLeod (2001) 
BMU to a high of 0.18 km/km2 in the Embarras BMU.   
 
Total winter linear feature densities in the study area ranged from a low of 0.39 
km/km2 in the Lendrum BMU to 1.09 km/km2 in the McLeod BMU.  Winter linear 
feature density was on average 29% less than summer density.  High and very high 
(>70 vehicle passes/week) winter linear feature densities ranged from a low of 0.03 
km/km2 in the Lower Pembina BMU to a high of 0.17 km/km2 in the Embarras BMU. 
 
Current summer and winter linear feature densities were also measured for the 
proposed Mercoal West and Yellowhead Tower mine extension areas, the existing 
Coal Valley mine block and the proposed Robb trend mine permit area.  Total 
summer linear feature density for Mercoal West was 1.72 km/km2.  Of this, 0.18 
km/km2 (10.4%) was designated as high or very high use.  Total winter linear feature 
density was 1.34-km/km2.  A total of 0.19 km/km2 (14.1%) was designated as high or 
very high use.  Linear feature densities for Yellow head Tower were 1.66 km/km2 for 
summer features and 1.75 km/km2 for winter features.  Ten percent of summer 
features and 7.6% of winter features were designated as high or very high use.  Linear 
feature density within the existing Coal Valley Mine block was 1.31 and 1.13 km/km2 

for summer and winter features respectively.  Thirty three percent of summer and 
39.5% of winter features were assigned a high or very high designation.  This is a 
much higher proportion compared to the other areas. 
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BMU Summer Rating Length (m) Length (Km) Area Km2 Road Density Km/Km2
Beaverdam high 39501.77 39.50 384.13 0.10
Beaverdam low 73904.14 73.90 384.13 0.19
Beaverdam moderate 25494.16 25.49 384.13 0.07
Beaverdam very low 248707.56 248.71 384.13 0.65
Total 387.61 384.13 1.01
Embarras high 31936.18 31.94 356.94 0.09
Embarras low 89946.52 89.95 356.94 0.25
Embarras moderate 61607.90 61.61 356.94 0.17
Embarras very high 31285.82 31.29 356.94 0.09
Embarras very low 185617.78 185.62 356.94 0.52
Total 400.39 356.94 1.12
Lendrum high 23620.45 23.62 419.15 0.06
Lendrum low 28018.00 28.02 419.15 0.07
Lendrum moderate 81043.38 81.04 419.15 0.19
Lendrum very high 5152.81 5.15 419.15 0.01
Lendrum very low 86336.80 86.34 419.15 0.21
Total 224.17 419.15 0.53
Lower Pembina high 24245.60 24.25 294.64 0.08
Lower Pembina low 16401.70 16.40 294.64 0.06
Lower Pembina moderate 29739.69 29.74 294.64 0.10
Lower Pembina Very low 45303.31 45.30 294.64 0.15
Total 115.69 294.64 0.39
McLeod (2001) high 26806.63 26.81 437.77 0.06
McLeod (2001) low 331522.27 331.52 437.77 0.76
McLeod (2001) moderate 42382.44 42.38 437.77 0.10
McLeod (2001) very high 673.26 0.67 437.77 0.00
McLeod (2001) very low 173752.07 173.75 437.77 0.40
Total 575.14 437.77 1.31
McPherson high 276.35 0.28 354.21 0.00
McPherson low 267365.61 267.37 354.21 0.75
McPherson moderate 539.84 0.54 354.21 0.00
McPherson very high 27270.42 27.27 354.21 0.08
McPherson very low 102312.24 102.31 354.21 0.29
Total 397.76 354.21 1.12
Upper Pembina high 47904.64 47.90 411.62 0.12
Upper Pembina low 73739.87 73.74 411.62 0.18
Upper Pembina moderate 48058.35 48.06 411.62 0.12
Upper Pembina very high 7335.46 7.34 411.62 0.02
Upper Pembina very low 210216.24 210.22 411.62 0.51

Table 5.  Densities of Linear Features by Summer Use-level by Bear Management Unit in RSA. 
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BMU Summer Rating Length (m) Length (Km) Area Km2 Road Density Km/Km2
Beaverdam high 37592.70 37.59 384.13 0.10
Beaverdam low 60570.20 60.57 384.13 0.16
Beaverdam moderate 164.40 0.16 384.13 0.00
Beaverdam very low 90145.30 90.15 384.13 0.23

Total 188.47 384.13 0.49
Embarras high 30997.60 31.00 356.94 0.09
Embarras low 48446.80 48.45 356.94 0.14
Embarras moderate 52722.10 52.72 356.94 0.15
Embarras very high 30114.00 30.11 356.94 0.08
Embarras very low 165737.90 165.74 356.94 0.46

Total 328.02 356.94 0.92
Lendrum high 21092.10 21.09 419.15 0.05
Lendrum low 14333.90 14.33 419.15 0.03
Lendrum moderate 76821.20 76.82 419.15 0.18
Lendrum very high 5152.90 5.15 419.15 0.01
Lendrum very low 46646.20 46.65 419.15 0.11

Total 164.05 419.15 0.39
Lower Pembina high 9026.60 9.03 294.64 0.03
Lower Pembina low 19455.30 19.46 294.64 0.07
Lower Pembina moderate 37887.70 37.89 294.64 0.13
Lower Pembina Very low 5019.20 5.02 294.64 0.02

Total 71.39 294.64 0.24
McLeod (2001) high 27200.60 27.20 437.77 0.06
McLeod (2001) low 97985.10 97.99 437.77 0.22
McLeod (2001) moderate 40868.90 40.87 437.77 0.09
McLeod (2001) very high 673.30 0.67 437.77 0.00
McLeod (2001) very low 308364.30 308.36 437.77 0.70

Total 475.09 437.77 1.09
McPherson high 620.70 0.62 354.21 0.00
McPherson low 196478.00 196.48 354.21 0.55
McPherson moderate 539.80 0.54 354.21 0.00
McPherson very high 27336.00 27.34 354.21 0.08
McPherson very low 91461.30 91.46 354.21 0.26

Total 316.44 354.21 0.89
Upper Pembina high 47398.60 47.40 411.62 0.12
Upper Pembina low 60118.50 60.12 411.62 0.15
Upper Pembina moderate 28731.30 28.73 411.62 0.07
Upper Pembina very high 7335.40 7.34 411.62 0.02
Upper Pembina very low 59455.50 59.46 411.62 0.14

Total 203.04 411.62 0.49

Table 6.  Densities of Linear Features by Winter Use-level by Bear Management Unit in RSA.
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3.4 Winter Tracking Field Studies 
 
Most species of mammalian carnivores are inherently difficult to survey within short 
time periods.  Winter tracking approaches based on enumerating fresh trails in the 
snow are among the most effective inventory techniques for this group of animals 
(Ruggiero et al. 1994; Alexander et al. 2005; Shepherd and Whittington 2006).  Two 
snow-tracking approaches –transects and backtrailing- were used during the winter of 
2007 in the Local and Regional Study Areas.  All winter-active carnivore species 
were sampled including three VECs – lynx, marten and wolf.  Important prey species 
such as varying hare, red squirrel and grouse were also sampled.  Sampling was 
conducted in the proposed mine development and dragline walk road/ corridor areas 
as well as on and adjacent to the existing Coal Valley Mine. 
 
3.4.1 Methods 
 
Habitat-Stratified Winter Tracking Transects 

Winter tracking surveys were completed using linear and rectangular shaped 
transects.  Winter tracking transects sampled areas within and adjacent to the 
proposed extension including the Yellowhead Tower, Mercoal West mine permit 
areas and the proposed dragline walk road connecting the two.  Additional transects 
were completed in reclaimed mining areas (i.e. eastern portion of the existing Coal 
Valley Mine).  Ortho-photo mosaics at a scale of 1:20,000 were used to stratify 
transects and for navigation and orientation purposes.  Field personnel used hand-held 
GPS units and pacing to navigate transects and to measure transect and sub-transect 
distances.  The number of fresh animal trails crossing the transect path since the last 
snowfall event were recorded by species.  Animal tracks were identified to species by 
print, stride and straddle.  Multiple-pass hare and red squirrel trails were enumerated 
as 5 animals.  Fresh bed sites (since last snowfall event) and ungulate foraging events 
(current winter browse associated with fresh trails) were recorded within a 3-m band 
on either side of the transect path.  Wildlife tracking data was collected a minimum of 
24-hours after a snowfall event and continued until the track record was obliterated by 
wind, snow melt, or new snowfall.  Tracking data and snow depth measurements were 
completed at the end of each 50-m sub-transect.  A UTM coordinate marking the start 
and end of each 50-m sub-transect was recorded.  Brief notes on the vegetation 
community for each 50-m sub-transect were also taken.  The number of kilometre-
days (length of transect multiplied by the days since last snowfall) was calculated for 
each transect and sub-transect.  All transects were overlain onto the vegetation cover 
mapping using a GIS.  The number of animal trails per km-day per species and 
vegetation cover types was then calculated. 
 
Multi-species Backtrailing 

Several carnivore species were chosen for focussed backtrailing surveys.  Trails 
detected during tracking transects were randomly selected and backtrailed.  Carnivore 
backtrailing was stratified such that sampling occurred within the proposed mining 
areas and transportation corridors as well recently reclaimed mine operation areas. 
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The animal’s path of travel was mapped using the track-log function in handheld GPS 
unit.  The purpose was to delineate fine-scale travel paths, record habitat use and to 
document behavioural observations.  Recorded observations included: direction of 
travel, bedding, feeding, defecation, trail interactions with other species as well as 
general behaviour.  UTM coordinates were recorded to mark the location of 
documented observations.  Notes were also taken on interactions with and the extent 
and type of linear feature use.  Snow depths were recorded at the beginning of each 
backtrailing bout.  All backtrailing events were overlain in the GIS to determine 
vegetation cover type and distance travelled.  The length of backtrail event per 
vegetation cover type was calculated and the number of observations made by 
vegetation cover type was summarised. 
 
3.4.2 Results 
 
Habitat-Stratified Winter Tracking Transects 

Winter track counts were completed during the winter of 2007 to provide data on 
winter habitat use by carnivores within and adjacent to the proposed mine permit 
boundaries.  Transect field sampling was completed during six sampling days 
between February 3rd and February 16th, 2007.  The length of all sampling transects 
totalled 83.7-km.  This amounted to a total sampling intensity of 181.0-km days.  The 
sampling design utilized rectangular and linear tracking transects.  Transects were 
completed in three different areas.  Three rectangular tracking transects were located 
in and adjacent to the Yellowhead Tower LSA and four in and adjacent to the 
Mercoal West LSA.  An additional rectangular transect was also completed in 
reclaimed lands and in undisturbed areas adjacent to reclaimed lands.  Several linear 
tracking transects were located in reclaimed habitat types and in adjacent undisturbed 
areas.  The location of all tracking transects in presented in Figure 5. 
 
Twelve wildlife species or species groups were recorded on transects within the RSA.  
These included three ungulate species (moose, elk and deer spp.), five carnivore 
species (weasel, marten, coyote, lynx and wolf), three small mammal species 
(microtine rodent spp., red-squirrel and varying hare) and one bird (grouse spp.).  It 
was not possible to differentiate the difference between mule deer and white-tailed 
deer tracks so they were grouped.  The tracks of two weasel species (ermine and long-
tailed weasel) were not differentiated.  Table 7 summarizes the total number of trails 
detected per km-day per species for the proposed and existing mine development 
areas.  Tables 8 and 9 summarize the total number of trails detected and the number of 
trails per km-day by Ecosite Phase and by broad land cover type.  A summary of the 
level of wildlife use of reclaimed areas is also presented in Table 10.  Field notes were 
used to describe the type of reclamation habitat sampled. 
 
Ungulates 

Deer trails were the most abundant of ungulate trails recorded.  A total of 674 deer 
trails were observed.  This resulted in an overall density of 3.7 deer trails per km-day.  
A total of 236 elk trails were observed resulting in an overall trail density of 1.3 trails 
per km-day.  Forty three moose trails were observed.  Moose trail density was 0.24 
trails per km-day.  
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Table 7. Total number of animal trails per km-day for mine permit areas. 
Sub-Sampling Areas - Trails per km-day 

- Yellowhead 
Tower LSA 

Mercoal 
West LSA 

Adjacent to 
Mine 

Reclaimed Area - 
Including Residual 

Patches 
Total Transect 
Length (km) 22.26 30.94 6.26 24.30 

Total km/days 56.71 66.99 15.48 41.84 

Microtines 0.88 0.63 0.58 0.22 
Red Squirrel 9.80 2.24 3.23 1.55 

Hare 21.50 24.69 28.23 8.75 
Grouse 0.62 0.21 0.26 0.07 
Weasel 2.40 0.96 0.26 0.72 
Marten 0.11 0.22 0.00 0.17 
Coyote 1.13 0.36 0.58 3.01 

Wolf 2.05 0.00 0.00 0.07 
Lynx 0.21 0.21 0.32 0.00 

Moose 0.11 0.25 0.06 0.45 
Deer 5.43 1.82 15.12 0.24 
Elk 0.00 0.00 3.17 4.47 
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Table 8. Animal trails per km/day by Ecosite Phase. 
  

Ecosite 
Phase km/day Micro. Red 

Sq Hare Grouse Weasel Marten Coyote 
(F) 

Coyote 
(LF) 

Wolf 
(F) 

Lynx 
(F) 

Lynx 
(LF) 

Moose 
(F) 

Moose 
(LF) 

Deer 
(F) 

Deer 
(LF) 

c1 2.97 0.67 3.37 4.04 0.67 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 3.03 0.00 
c2 1.17 1.71 5.98 14.53 0.00 1.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.13 0.00 
c3 1.64 0.00 4.27 20.73 0.61 5.49 0.00 0.61 0.00 0.00 0.00 0.00 0.00 0.00 4.88 0.00 
d1 25.38 1.62 3.86 39.09 0.39 0.83 0.04 0.75 0.28 0.04 0.20 0.04 0.00 0.08 2.80 0.00 
e1 18.12 0.61 6.51 14.07 0.22 1.77 0.00 0.55 0.11 0.99 0.17 0.00 0.06 0.06 3.20 0.06 
e2 1.08 0.00 4.63 0.00 2.78 0.00 0.00 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.85 
e3 2.87 0.00 7.32 33.45 1.05 1.05 0.00 1.05 0.00 0.35 0.35 0.00 0.00 0.00 2.09 0.00 
g1 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
h1 1.9 1.05 2.11 23.16 0.00 1.58 0.00 0.00 0.00 0.00 0.53 0.00 0.00 0.00 5.26 0.00 
i1 3.84 1.30 9.38 21.61 0.00 1.04 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 1.04 0.00 
j1 0.65 0.00 3.08 16.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00 0.00 
l1 7.5 0.00 1.87 13.60 0.00 2.13 0.00 0.13 0.00 0.00 0.13 0.13 0.53 0.00 2.53 0.13 
l2 4.16 0.00 0.24 5.05 0.72 1.68 0.00 0.00 0.00 0.00 0.00 0.00 2.16 0.00 1.44 0.00 
l3 1.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.85 0.00 0.00 0.00 

m1 1.55 0.00 0.00 0.00 0.00 1.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
m3 0.39 0.00 0.00 46.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.26 0.00 

 LF = On Linear Feature;  F = Forest (Off-linear feature) 
 

Ecosite Phase Descriptions 
c1 Lodgepole pine (Pl)/hairy wild rye h1 Black spruce (Sb)-lodgepole pine (Pl)/Labrador tea - subhygric 
c2 Aspen (Aw)/hairy wild rye i1 Black spruce (Sb)-white spruce (Sw)/Labrador tea/horsetail 
c3 Aspen (Aw)-white spruce (Sw)- lodgepole pine (Pl)/hairy wild rye j1 White spruce (Sw)-horsetail 
d1 Lodgepole pine (Pl)-black spruce (Sb)/Labrador tea-mesic l1 Treed poor fen 
e1 Lodgepole pine (Pl)/tall bilberry/arnica l2 Shrubby poor fen 
e2 Aspen (Aw)-white spruce (Sw)- lodgepole pine (Pl)/tall bilberry/arnica l3 Graminoid poor fen 
e3 White spruce (Sw)/tall bilberry/arnica m1 Treed rich fen 
g1 Shrubby meadow m3 Graminoid rich fen 
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Broad Land 
Cover Type 

(LC20)
km/day Micro Red 

Sq Hare Grouse Weasel Marten Coyote 
(F)

Coyote 
(LF)

Wolf 
(F)

Wolf 
(LF)

Lynx 
(F)

Lynx 
(LF)

Moose 
(F)

Moose 
(LF)

Deer 
(F)

Deer 
(LF) Elk 

barren land 3 0.00 1.00 2.33 0.00 2.00 0.00 2.67 0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
dense conifer     
(> 70% cover) 46.53 1.14 7.89 37.52 0.28 1.59 0.24 0.64 0.13 0.15 0.06 0.34 0.02 0.13 0.04 3.46 0.00 0.06

moderate conifer 
(50% to 70% 34.5 0.41 4.78 19.57 0.12 0.41 0.26 0.49 0.09 0.03 0.00 0.20 0.00 0.06 0.00 4.75 0.00 1.16

open conifer       (< 
50% cover) 6.18 0.32 5.18 9.06 0.00 0.32 0.32 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.94 0.00 1.46

closed forest regen 
(>= 50% cover) 4.23 0.47 6.62 31.91 0.47 3.55 0.00 1.42 0.00 0.00 0.00 0.00 0.00 0.47 0.24 0.24 0.00 0.00

open forest regen  
(< 50% cover) 9.88 0.40 1.82 3.74 0.00 1.92 0.00 2.33 0.20 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.02

dense mixed      
(> 70% cover) 15.95 1.13 7.34 32.98 1.13 2.07 0.00 0.82 0.00 2.26 0.25 0.19 0.00 0.00 0.13 8.34 0.00 0.50

moderate mixed 
(50% to 70% 6.62 1.06 4.53 19.49 0.60 0.76 0.00 0.60 0.00 3.47 0.00 0.00 0.00 0.15 0.00 7.10 0.00 1.96

open mixed       
(< 50% cover) 5.48 0.18 1.82 7.12 0.00 0.73 0.36 3.65 0.00 0.00 1.09 0.00 0.00 2.01 0.00 0.91 0.00 4.74

dense broadleaf (> 
70% cover) 4.25 0.00 2.35 3.76 1.88 0.94 0.00 1.65 0.00 1.65 0.00 0.00 0.00 0.00 0.00 12.71 0.47 0.00

moderate 
broadleaf (50% to 3.14 1.59 1.27 0.64 0.64 3.50 0.00 1.91 0.00 3.82 0.00 0.96 0.00 0.00 0.00 21.34 0.00 0.00

open broadleaf    
(< 50% cover) 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

shrubs 27.29 0.00 1.14 9.75 0.15 1.06 0.15 1.65 0.00 0.29 0.26 0.00 0.00 0.33 0.00 0.51 0.04 3.30
upland herb 5.36 0.56 0.56 3.36 0.19 0.75 0.00 1.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.36

treed wetland 4.01 0.25 0.75 4.74 0.00 0.75 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 2.99 0.00 0.00
open wetland 3.43 0.00 0.00 0.58 0.00 3.21 0.00 3.79 0.00 0.00 0.00 0.00 0.00 2.04 0.00 0.00 0.00 2.62

water 1.05 0.00 0.00 2.86 0.00 0.00 0.00 10.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

F=forest; LF=linear feature

Table 9. Animals trails per km-day by land cover type.
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Table 10. Animal trails per km/day by reclamation type. 
  

Reclaimed Types km/day Micro.
Total 

# 
Red 
Sq 

Total 
# 

Hare 
Grouse Weasel Marten Coyote 

(Forest)
Coyote 

(LF) 
Wolf 

(Forest) Moose Deer Elk  

Grass - very sparse coniferous 
shrubs 1.49 0.00 0.00 0.67 0.00 0.00 0.00 1.34 0.00 0.00 0.00 0.00 21.48 

Grass -  deciduous low shrub 2.61 1.92 0.00 0.00 0.00 2.68 0.00 1.53 0.00 0.38 0.00 0.00 0.00 

Coniferous trees <1 m tall 1.81 0.55 0.00 1.66 0.00 4.42 0.00 3.87 0.00 0.55 0.00 0.00 0.00 
Coniferous trees 1-3 m tall 9.29 0.00 0.86 7.97 0.11 0.32 0.00 4.63 0.11 0.11 0.32 0.00 4.74 
Coniferous trees 3-5 m tall 10.50 0.10 1.71 15.43 0.00 0.29 0.00 3.62 0.00 0.00 0.00 0.00 0.95 
Coniferous trees >5 m tall 1.24 0.00 0.00 16.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.23 

Residual Patch - Undisturbed      
(some timber removed) 14.90 0.13 2.62 7.05 0.13 0.60 0.47 2.08 0.00 0.00 1.07 0.67 6.51 
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Deer trails were observed in the Mercoal West LSA, the Yellowhead Tower LSA, in 
the reclaimed mining areas, and in areas adjacent to reclaimed lands (Table 7).  Deer 
trails were widespread and were detected in the majority of the recurring land units 
sampled.  Deer trails were observed in 13 of 16 (81%) Ecosite Phase types and were 
most abundant in: j1 (20.0 trails/km-day), m3 (10.3), h1 (5.3), c2 (5.1) and c3 (4.9) 
(Table 8).  Deer trails were observed in 12 of 17 (71%) land cover types and were 
most abundant in: moderate broadleaf (21.3 trails per km-day), dense broadleaf (12.7), 
dense mixed forest (8.3), moderate mixed (7.1) and moderately closed conifer (4.8) 
(Table 9).  Three deer trails observed were on linear features (0.4%).  Deer trails were 
observed in reclaimed areas but were confined to the residual patches of mature 
timber (Table 10). 
 
Elk trails were observed in the reclaimed mining areas and in areas adjacent to Coal 
Valley Mine reclaimed lands (Table 7).  Elk trails were not detected in the Mercoal 
LSA and the Yellowhead LSA and for this reason elk trails were not detected in any 
of the 16 Ecosite Phase types sampled.  Elk trails were detected in 10 of the 17 (59%) 
land cover types sampled (Table 9).  The most utilized land cover types were open 
mixed forest (4.74 trails per km-day), upland herb (3.36), shrub (3.3) and open 
wetland (2.62).  Elk showed an affinity for open and reclaimed habitat types as well as 
the residual patches adjacent to reclaimed lands (Table 10).  No elk trails were 
observed on linear features. 
 
Moose trails were recorded in the Mercoal West LSA, the Yellowhead Tower LSA, in 
the reclaimed mining areas and in areas adjacent to Coal Valley Mine reclaimed lands 
(Table 7).  Moose trail distribution was somewhat clumped and trails of this species 
were most abundant in fen habitat types.  Moose trails were observed in five of 16 
(31%) Ecosite Phase types and were recorded in: l2 (2.16 trails per km-day), l3 (1.85), 
l1 (0.53), e1 (0.06) and d1 (0.08) (Table 8).    Moose trails were trails were observed 
in eight of 17 (47%) land cover types and were most abundant in: open wetland (2.04 
trails/km-day), open mixedwood forest (2.01), closed regenerating forest (0.47), and 
shrub (0.33) (Table 9).  Moose trails were observed in the reclamation areas but were 
most abundant in the residual patches of mature timber (Table 10).  Five (11.6%) 
moose trails observed were on linear features.  Moose trails were observed on seismic 
lines (3) and pipelines (2). 
 
Carnivores 

A total of 234 weasel trails were recorded.  This resulted in an overall density of 1.29 
weasel trails per km-day.  A total of 223 coyote trails were observed resulting in an 
overall trail density of 1.23 trails per km-day.  One hundred and nineteen (119) wolf 
trails were observed.  Wolf trail density was 0.66 trails per km-day.  A total of 31 lynx 
trails were also recorded resulting in a trail density of 0.17 trails per km-day.  Twenty 
eight (28) marten trails were also recorded (0.15 trails/km-day). 
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Weasel (ermine) trails were widespread and were detected in the Mercoal West and 
Yellowhead Tower LSA's, in the reclaimed mining areas and in the areas adjacent to 
Coal Valley Mine reclamation (Table 7).  Weasel trails were detected in most habitat 
types and were observed in 10 of the 16 (63%) Ecosite Phases sampled.  The highest 
densities of ermine trails were observed in: c3 (5.49 trails/km-day), l1 (2.13), m1 
(1.94) and e1 (1.77) (Table 8).  Ermine trails were observed in 15 of the 17 (88%) 
land cover types sampled.  The most utilized land cover types were: closed forest 
regeneration (3.55 trails/km-day), moderate broadleaf (3.5), open wetland (3.21) and 
dense mixedwood forest (2.07) (Table 9).  Weasels utilized four of six reclamation 
habitat types described (Table 10).  No linear feature use by weasels was observed. 
 
Marten trails were recorded in the Mercoal West and Yellowhead Tower local study 
areas and in the reclaimed mining residual areas but were not observed in the areas 
adjacent to Coal Valley Mine reclamation (Table 7).  A clumped distribution was 
observed.  Marten trails were observed in one of 16 (6%) Ecosite Phase types (d1 - 
0.04 trails per km-day) (Table 8).  Marten trails were more widely distributed in the 
RSA but were still confined to only five of 17 (29%) land cover types  including: 
open mixedwood forest (0.36 trails per km-day), open conifer (0.32), moderate 
conifer (0.26), dense conifer (0.24) and shrubs (0.15) (Table 9).  Marten utilized 
residual patches of mature trees within the mined/reclaimed areas of the Coal Valley 
Mine (Table 10).  No linear feature use by marten was observed. 
 
Coyote trails were detected in all regions of the study area (Table 7) but were most 
abundant in reclaimed lands.  Coyote trails were observed in seven of 16 (44%) of the 
Ecosite Phase types sampled (Table 8).  Coyote trails were most abundant in: e3 (1.05 
trails per km-day), e2 (0.93), d1 (0.75) and c3 (0.61).  Coyote trails were observed in 
15 of the 17 (88%) land cover types sampled.  The highest densities of coyote trails 
were observed in: water (frozen lakes/ponds) (10.48 trails/km-day), open wetland 
(3.79), open mixed forest (3.65), barren land (2.67) and open forest regeneration 
(2.33) (Table 9).  Coyotes were common on the majority of mine land cover types.  
Five percent of coyote trails were observed on linear features. 
 
Wolf trails were detected in the Yellowhead Tower LSA and in the reclaimed area 
(Table 7).  No wolf trails were detected in the Mercoal West LSA or in forested areas 
adjacent to the Coal Valley Mine reclamation areas.  Wolf distribution was clumped.  
Wolf trails were detected in three of the 16 (19%) Ecosite Phase types sampled 
including: e1 (0.99 trails/km-day), e3 (0.35) and d1 (0.04) (Table 8).  Wolf trails were 
more widespread in the RSA and were observed in ten of the 17 (59%) land cover 
types sampled.  Wolf trails were most abundant in: moderate broadleaf (3.82 
trails/km-day), moderate mixed (3.47), dense mixed (2.26) and dense broadleaf 
(1.65), and (Table 9).  Wolf use of linear features was relatively high.  A total of 20 
wolf trails (17%) were detected on linear features.  Wolf trails were recorded on 
overgrown seismic lines (11), pipelines (6) and seismic lines (3). 
 
Lynx trails were detected in all areas except in reclaimed lands (Table 7).  Lynx 
distribution was highly clumped and for the most part coincided with hare 
distribution.  Lynx trails were detected in six of the 16 (38%) Ecosite Phase types 
sampled.  Lynx densities were highest in c1 (0.67 trails/km-day), h1 (0.53), e3 (0.35) 
and d1 (0.2) (Table 8).  Lynx were detected in five of the 17 ( 29%) land cover types 
sample and were most abundant in: moderate broadleaf (0.96 trails/km-day), dense 
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conifer (0.34), treed wetland (0.25), moderate conifer (0.2) and dense mixed (0.19) 
(Table 9).  Lynx were observed to use linear features on four occasions (12.5%).  A 
single lynx trail was observed on a seismic line. 
 
Small Mammal Prey and Bird Species 

Varying hare trails were the most abundant of all species detected.  A total of 3,676 
trails were detected.  Hare trails were observed in the Mercoal West and Yellowhead 
Tower local study areas, in the reclaimed Coal Valley mine lands and in forested areas 
adjacent to reclamation (Table 7).  Hare trail density was lowest in the reclaimed 
areas.  Hare trail density in reclaimed mine areas, including within the residual 
patches of mature timber was 8.75 trails per km-day.  Overall density was 20.31 trails 
per km-day.  Hare trails were observed in 12 of 16 (75%) Ecosite Phase types and 
were most abundant in: m3 (46.15 trails per km-day), d1 (39.09), e3 (33.45), h1 
(23.16) and i1 (21.61).  Hare trails were observed in 16 of 17 (94%) land cover types 
and were most abundant in: dense conifer (37.52 trails per km-day), dense 
mixedwood forest (32.98), closed forest regeneration (31.91), moderately closed 
conifer (19.57) and moderately closed mixedwood forest (19.49 trails per km-day).   
 
A total of 821 red squirrel trails were observed.  Overall trail density was 4.54 trails 
per km-day.  Squirrel trails were observed in the Mercoal West and Yellowhead 
Tower LSA’s, in the reclaimed areas within the existing Coal Valley Mine and in 
forested areas adjacent to reclamation (Table 7).  Squirrel trail density was lowest in 
the reclaimed areas.  Squirrel trail density in reclaimed mine areas, including within 
the residual patches of mature timber was 1.55 trails per km-day.  Squirrel trails were 
detected in 12 of 16 (75%) Ecosite Phase types and were most abundant in: i1 (9.38 
trails per km-day), e3 (7.32), e1 (6.51), c2 (5.98) and e2 (4.63).  Squirrel trails were 
observed in 14 of the 17 (82%) land cover types that were sampled.  The most 
productive land cover types for squirrels were: dense conifer (7.89 trails per km-day), 
dense mixedwood forest (7.34), closed forest regeneration (6.62), open conifer (5.18) 
and moderate conifer (4.78) (Table 9).    
 
A total of 56 grouse spp. trails were observed.  Grouse trails were observed in all 
areas surveyed, but were lowest in the reclaimed areas.  Overall grouse trail density 
was 0.31 trails per km-day.  Grouse trails were somewhat clumped as they were 
observed in 7 of 16 (44%) Ecosite Phase types and were most abundant in: e2 (2.78 
trails per km-day), e3 (1.05), l2 (0.72), c1 (0.67) and c3 (0.613).  Grouse trails were 
observed in nine of 17 (53%) land cover types and were most abundant in: dense 
broadleaf (1.88 trails per km-day), dense mixed (1.13), moderate broadleaf (0.64) and 
closed forest regeneration (0.47). 
 
A total of 110 microtine rodent trails were recorded on transect.  Overall trail density 
was 0.61 trails per km-day.  Microtine rodent trails were detected in all areas but were 
least abundant in the reclaimed areas.  Microtine trails were detected in 6 of 16 (38%) 
of Ecosite Phase types.  Trails were detected in: c2 (1.71 trails/km-day), d1 (1.62), i1 
(1.3), h1 (1.05), c1 (0.67) and e1 (0.61).  Microtine rodent trails were detected in 11 of 
17 (65%) land cover types.  Trails were most abundant in: moderate broadleaf (1.59 
trails/km-day), dense conifer (1.14), dense mixed (1.13), moderate mixed (1.06), and 
upland herb (0.56). 
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Multi-species Backtrailing 

Field sampling for backtrailing was completed between February 5th and 16th, 2007.  
A total of 14 backtrailing bouts were completed (Figure 6).  These included: coyote 
(5), wolf (3), lynx (7), and marten (2).  A total of 49.9 km of backtrailing was 
completed.  Total distance backtrailed per species was: lynx (21.3-km), coyote (13.8-
km), wolf (13.4-km) and marten (1.4-km) (Table 11).  Carnivore backtrailing bouts 
were also summarized according to Ecosite Phase types (where available) and broad 
land cover types. 
 
Lynx 

Seven lynx backtrailing bouts were completed for a total distance of 21.3-km.  Lynx 
were backtrailed in all areas with the exception of the reclaimed mine area – where 
their trails were not encountered.  A total of 14.4-km of backtrailing was completed in 
the Mercoal West LSA, 2.6-km in the Yellowhead Tower LSA and 4.3-km in areas 
adjacent to the existing Coal Valley mine permit area (Table 11).  A total of 30 linear 
features were crossed by lynx during backtrailing surveys.  Lynx trails followed linear 
features for a total of 0.19 km (<1% of total distance backtrailed) (Table 12).  A total 
of 0.05 bed site per 100-m backtrailed (10 bed sites), 0.01 scent marking sites per 
100-m (2) and one kill site were recorded while backtrailing lynx.  Lynx travelled 
through 14 different land cover types.  Three land cover types accounted for 67.5% of 
the distance backtrailed.  They were closed forest regeneration (32.5% of distance 
backtrailed), dense conifer (19.7%) and open forest regeneration (15.0%) (Table 13).  
Some lynx backtrailing occurred in areas where Ecosite Phase mapping was available.  
In these areas, lynx travelled through 11 different habitat types.  However, 72.0% of 
the distance travelled by lynx during backtrailing bouts was confined to three Ecosite 
Phases.  They were d1 (50.0% of distance backtrailed,), e1 (13.0%) and e2 (9.0%) 
(Table 14).  Lynx trails interacted with varying hare trails and hare complexes more 
often than other species that were backtrailed.  Varying hare activity complexes were 
defined by field staff as areas with many hare trails and/or many multiple-pass hare 
trails concentrated in an area.  Lynx trails crossed a total of 63 hare activity 
complexes (214 hare trails).  These interactions occurred most often in treed wetland, 
dense conifer and in closed forest regeneration.  
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# of 
bouts

Total 
Distance 

Backtrailed 
(km)

# of 
bouts

Total 
Distance 

Backtrailed 
(km)

# of 
bouts

Total 
Distance 

Backtrailed 
(km)

# of 
bouts

Total 
Distance 

Backtrailed 
(km)

Yellowhead Tower 0 0.00 1 3.99 1 2.60 0 0.00

Mercoal West 0 0.00 0 0.00 4 14.40 0 0.00

Adjacent to Mine 0 0.00 0 0.00 2 4.30 1 0.40

Mine-Reclaimed 
Including Residual 

Patches
5 13.8 2 9.40 0 0.00 1 1.00

Total 5 13.8 3 13.4 7 21.3 2 1.4

Survey Area

Table 11. Total distance backtrailed per species by survey area.

Coyote Wolf Lynx Marten
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Table 12. Relative frequency of observations per 100-m of backtrailing by species. 
  

Observations per 
100-m Interactions with Animal Trails - Observations per 100-m 

Species 
Total 

Distance 
Backtrailed 

(km) 

# of LF 
crossed 
per km 

Backtrailed 

Distance 
Traveled 

on LF 
(km) 

Bed 
Sites

Kill 
Sites

Scent 
Posts Deer Moose Elk Coyote Wolf Weasel 

Spp. Marten Hare Hare 
Complex 

Red 
Squirrel 

Coyote 13.8 1.20 1.4 0.03 0.01 0.07 0.03 0.02 0.01 0.01 0.01 0.00 0.01 0.08 0.01 0.00 
Wolf 13.4 0.50 1.6 0.05 0.00 0.01 0.09 0.02 0.15 0.23 0.00 0.00 0.00 0.07 0.01 0.00 
Lynx 21.3 1.4 0.19 0.05 0.00 0.01 0.06 0.03 0.00 0.13 0.00 0.04 0.00 0.97 0.29 0.00 

Marten 1.4 0.20 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.00 0.56 0.00 0.14 
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Table 13. Summary of distance backtrailed per species by broad land cover type. 

  
Wolf Coyote Lynx Marten 

Broad Land Cover Type (LC20) 
Total 

Distance  
Backtrailed 

(km) 

% of Total 
Distance 

Backtrailed

Total 
Distance  

Backtrailed 
(km) 

% of Total 
Distance 

Backtrailed

Total 
Distance  

Backtrailed 
(km) 

% of Total 
Distance 

Backtrailed

Total 
Distance  

Backtrailed 
(km) 

% of Total 
Distance 

Backtrailed 

barren land 3.77 28.16 2.19 15.84 0.86 3.89 0.00 0.00 
dense conifer (> 70% cover) 2.69 20.09 0.03 0.20 4.33 19.65 0.00 0.00 

moderate conifer (50% to 70% cover) 1.52 11.35 0.68 4.92 1.76 8.01 0.51 35.66 
open conifer (< 50% cover) 0.13 0.97 0.73 5.28 0.73 3.30 0.23 16.08 

closed forest regen (>= 50% cover) 0.40 2.99 0.28 2.02 7.15 32.47 0.03 2.10 
open forest regen (< 50% cover) 2.74 20.46 1.36 9.83 3.36 15.26 0.00 0.00 

dense mixed (> 70% cover) 0.13 0.97 0.07 0.51 2.06 9.37 0.00 0.00 
moderate mixed (50% to 70% cover) 0.26 1.94 0.23 1.66 0.50 2.25 0.03 2.10 

open mixed (< 50% cover) 0.26 1.94 0.36 2.60 0.57 2.58 0.00 0.00 
dense broadleaf (> 70% cover) 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

moderate broadleaf (50% to 70% 
cover) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

open broadleaf (< 50% cover) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Shrubs 0.79 5.90 5.59 40.42 0.25 1.11 0.63 44.06 

upland herb 0.20 1.49 1.64 11.86 0.14 0.65 0.00 0.00 
treed wetland 0.00 0.00 0.21 1.52 0.25 1.12 0.00 0.00 
open wetland 0.28 2.09 0.32 2.31 0.07 0.33 0.00 0.00 

Water 0.22 1.64 0.15 1.08 0.00 0.00 0.00 0.00 
Total 13.39 100.00 13.83 100.00 22.02 100.00 1.43 100.00 
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Table 14. Summary of distance backtrailed for wolf and lynx by Ecosite Phase. 
  

Wolf  Lynx  

Ecosite Phase 
Total 

Distance 
Backtrailed 

(km)  

% of Total 
Backtrailing 

Distance 

Total 
Distance 

Backtrailed 
(km)  

% of Total 
Backtrailing 

Distance 

c1 0.00 0.00 0.47 4.71 
c3 0.00 0.00 0.25 2.52 
d1 0.02 0.62 4.91 49.52 
e1 2.00 72.84 1.33 13.39 
e2 0.00 0.00 0.89 8.95 
e3 0.00 0.00 0.64 6.45 
g1 0.00 0.00 0.24 2.40 
h1 0.00 0.00 0.54 5.45 
i1 0.49 17.66 0.12 1.21 
l1 0.00 0.00 0.51 5.09 
l2 0.00 0.00 0.03 0.31 

m3 0.24 8.88 0.00 0.00 
Total 2.7 100 9.9 100 

 
 
Coyote 

All coyote backtrail bouts were located within the recently reclaimed mine operations 
area.  Coyote were backtrailed for a total of 13.8-km (Table 11).  A total of 17 linear 
features were crossed while on coyote backtrails (1.2 features per km of backtrailing 
(Table 12).  Coyote use of linear features, where the animal travelled on a linear 
feature for distance >15-m, equalled 1.4-km (10% of total distance backtrailed) (Table 
12).  Coyote trails occurred in 14 different land cover types.  Despite this widespread 
use, 78% of coyote backtrailing occurred in four different land cover types including 
shrub (40% of distance backtrailed), barren land/reclaimed areas (16%), upland herb 
(12%), open forest regeneration (10%) Coyote demonstrated a preference for 
disturbed and/or reclaimed habitat types.   No coyote backtrailing was completed in 
areas with Ecosite Phase mapping.  Coyote trails intersected hare trails less often than 
did lynx and marten trails (Table 12). 
 
Wolf 

Wolf were backtrailed within the Yellowhead Tower LSA and the recently reclaimed 
mine operations area.  A total sampling effort of 13.4-km was obtained (Table 11).  A 
total of seven linear features were crossed (0.5/100-m of backtrail).  Wolf use of 
linear features was highest when compared to other species.  Wolves travelled for 1.6-
km or 12% of total distance backtrailed on linear features (Table 12).  A total of seven 
bed sites and two scent posts were recorded while on wolf backtrails.  Wolf trails 
travelled through 13 different land cover types but selected barren land (28% of 
distance backtrailed), open forest regeneration (20%), dense conifer (20%), moderate 
conifer (11%) and shrubs (6%) most often (Table 13).  Wolf backtrailing was also 
completed in areas with Ecosite Phase Mapping (2.7-km).  In these area, wolves 
travelled through four Ecosite Phase types including e1 (72.8% of backtrail distance), 
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i1 (17.7%), m3 (8.9%) and d1 (0.6%) (Table 14).  Wolf trails intersected coyote trails 
most often (0.23 intersections/100-m of backtrail) followed by elk (0.15) and deer 
(0.09).  Wolf trails intersected varying hare trails less often than the other three 
carnivore species.  Wolf bed sites were found in shrub, open forest regeneration and 
dense conifer habitats.   
 
Marten 

Two marten backtrailing bouts were completed.  One was completed within residual 
patches embedded in the reclaimed mine areas (1.0-km) and the other was completed 
in the area adjacent to mine reclamation (0.4-km).  A total of 1.4-km of marten 
backtrailing was completed.  Marten trails were observed to cross linear features (3) 
but no use of or travel along linear features was recorded.  Marten trails were recorded 
interacting with varying hare trails, weasel spp. trails and red squirrel trails.  Marten 
trails were observed to utilize five land cover types including: shrub (44% of distance 
backtrailed), moderate conifer (35.7%), open conifer (16.1%), closed forest 
regeneration (2.1%) and moderate mixed stands (2.1%).  No marten backtrailing was 
completed in areas with Ecosite Phase mapping.   
 

3.5 Habitat Suitability Evaluation and Mapping 
 
The purpose of this task was to quantify current habitat supply for mammalian 
carnivore VECs.  This mapping formed the basis for quantifying and assessing future 
impacts of the proposed mine extension (and other reasonably foreseeable projects) 
on local and regional habitat supply.   
 
3.5.1 Methods 
 
Habitat Classification and Mapping 

Land cover mapping was derived from raster satellite data with pixels of 30-m x 30-m 
resolution (Geographic Dynamics Corp. 2007).  The mapping involved taking the 
original Land Classification raster coverage with 15 classes provided by the Foothills 
Model Forest and adding 5 new classes. New classes were added by reclassifying the 
percent canopy closure coverage into less than 50%, 50% to 70%, and greater than 
70% so that conifer, mixed, broadleaf, and regenerating forest stands could be broken 
into more detailed canopy closure classes. The five new classes were incorporated by 
using a satellite raster canopy closure coverage, also provided by the Foothills Model 
Forest (accuracy approximately 65%), overlain onto the original land cover 
classification to break the conifer, broadleaf and mixed classes into dense (greater 
than 70%), moderate (50 to 70%), and open (less than 50%) classes.  The forest 
regeneration class was broken into closed (greater than 50%) regeneration and open 
(less than 50%) regeneration.   
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Land cover classes mapped in the LSA and RSA were as follows: 
 

1. Barren land 
2. Closed regenerating forest (greater than 50% crown closure) 
3. Open regenerating forest (less than 50% crown closure) 
4. Dense broadleaf (greater than 70% crown closure) 
5. Moderate broadleaf (50 to 70% crown closure) 
6. Open broadleaf (less than 50% crown closure) 
7. Dense mixed (greater than 70% crown closure) 
8. Moderate mixed (50 to 70% crown closure) 
9. Open mixed (less than 50% crown closure) 
10. Dense conifer (greater than 70% crown closure) 
11. Moderate conifer (50 to 70% crown closure) 
12. Open conifer (less than 50% crown closure) 
13. Open wetland 
14. Treed wetland 
15. Shrubs 
16. Upland herbaceous 
17. Water 
18. Snow and ice 
19. Cloud 
20. Shadow 

 
Detailed descriptions of the vegetation cover and characteristic plant associations of 
each of the above classes are provided in the vegetation report prepared by 
Geographic Dynamic Corp. (2008). Mapping for the RSA is also provided. 
 
Habitat Suitability Assessment 

With reference to regionally pertinent literature, 2006 winter field studies, past 
regional field studies, and knowledge of wildlife-habitat relationships in the west-
central Rocky Mountains and Foothills, the suitability of each of the above vegetation 
cover types was assessed for marten, lynx, and wolf.  Ratings were based on five 
suitability classes and guided by the following rating definitions: 
 

Very Low The habitat type provides neither food nor cover for the 
species but may be used for travel/dispersal.  The 
habitat type does not contribute to population viability 
of the species. 

 
Low The habitat type may be used by the wildlife species in 

question, however, use is limited to travel, resting, 
loafing or opportunistic feeding and/or breeding.  The 
habitat type contributes minimally to population 
viability of the species. 
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Moderate The habitat type is used by the species for feeding 

and/or breeding, but is of sub-optimal quality relative to 
other habitats.  The habitat type may contribute 
significantly to population viability of the species but 
only during periods of low environmental stress. 

 
High The habitat type is an important habitat of the species 

for feeding and/or breeding.  The habitat type 
contributes significantly to population viability. 

 
Very High The habitat type is essential to the species for feeding 

and/or breeding.  Few, if any, other habitat types are 
important to the species.  The habitat type is critical to 
population viability of the species. 

 
Ratings for wolves were informed by habitat ratings of their major prey, which 
included moose, elk and deer (spp.).  These ungulate ratings were also guided by the 
results of 2005 pellet group counts and winter tracking studies in 2005 and 2006 
(Bighorn Wildlife Technologies Ltd. 2008).  Ratings are based on current habitat 
conditions and do not take into account sensory disturbance or linear feature density.   
 
Grizzly bear habitat assessment was adopted from RSF mapping by the Foothills 
model Forest Grizzly Bear Project (Section 3.6). 
 
3.5.2 Results 
 
Marten, lynx, and wolf habitat suitability ratings for regional vegetation cover types 
are presented in Table 15.  Habitat suitability mapping and related discussions are 
presented for each carnivore VEC in Section 4.0 of this report. 
 

3.6 Foothills Model Forest Grizzly Bear Project Data Interpretation 
 
From 1999 to 2004 the Foothills Model Forest Grizzly Bear Research Project 
(FMFGRP) equipped a total of 78 grizzly bears with Global Positioning System 
(GPS) radio-collars.  This resulted in the collection of over 50,000 grizzly bear 
locations.  Contemporary statistical approaches were used to assess grizzly bear 
preference and avoidance of habitats and land uses in the region.  By 2005 the study 
had resulted in over 20 refereed journal publications, 6 technical reports, 5 M.Sc 
theses and a Ph.D dissertation.  The initial 6-year study was completed in 2005 and a 
final report published by the Foothills Model Forest (Stenhouse and Graham 2005).   
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Table 15. Habitat suitability ratings broad land cover type. 

  

Land Cover Type Gray Wolf1    Canada Lynx2     American Marten3   

Barren land VL VL VL 

Closed regenerating forest 
(greater than 50% crown 

closure) 
M VH M 

Open regenerating forest 
(less than 50% crown 

closure) 
M H L 

Dense broadleaf (greater 
than 70% crown closure) M L L 

Moderate broadleaf (50 to 
70% crown closure) M L L 

Open broadleaf (less than 
50% crown closure) M L L 

Dense mixed (greater than 
70% crown closure) VH VH H 

Moderate mixed (50 to 70% 
crown closure) VH H M 

Open mixed (less than 50% 
crown closure) H M M 

Dense conifer (greater than 
70% crown closure) M VH VH 

Moderate conifer (50 to 70% 
crown closure) L H VH 

Open conifer (less than 50% 
crown closure) L H H 

Open wetland M L L 

Treed wetland H H M 

Shrubs H M L 

Upland herbaceous H L L 

Water VL VL VL 

Snow and ice VL VL VL 

Cloud VL VL VL 

Shadow VL VL VL 

 
VL = Very Low; L = Low; M = Moderate; H = High; VH = Very High 

 
1 Ratings based upon (a) trails/km-day for vegetation cover types for wolf, moose, elk and deer, (b) backtrail data for 
vegetation cover types for wolf and (c) pellet group densities provided by Bighorn (2008); 
 
2 Ratings based upon (a) trails/km-day for vegetation cover types for lynx and varying hare and (b) backtrail data for 
vegetation cover types for lynx. 
 
3 Ratings based upon (a) trails/km-day for vegetation cover types for marten, varying hare, and squirrel and (b) 
backtrail data for vegetation cover types for marten. 
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As a contributing member of the FMFGRP, CVM was able to obtain grizzly bear data 
pertaining to the Regional and Local Study Areas.  This data allowed for valuable 
empirical interpretations of grizzly bear use of the local and regional landscape that 
encompasses the proposed mine extension.  The following analyses were completed 
or obtained using FMFGRP data: 
 

• Number and sex/age distribution of grizzly bears using the study areas 
o From an overlay of individual telemetry locations and home ranges 

onto RSA, mine permit (LSA) and BMU boundaries. 
 

• Number, age/sex distribution, causes and locations of grizzly bear mortalities 
in the regional study area from 1999 to 2007 

o Obtained directly from the FMFGRP 
 

• Resource Selection Function (RSF) mapping of the probability of occurrence 
of grizzly bears in the RSA including average RSF values by BMU and Mine 
Permit Boundary 

o Phase 6 RSF mapping obtained directly from FMFGRP; average RSF 
values completed through weighted average of pixel values per BMU 
and mine permit boundary. 

 
• Mortality Risk modelling for the RSA including average mortality risk values 

for BMUs and mine permit boundaries 
o Phase 6 mortality risk mapping obtained directly from FMFGRP; 

average mortality risk values completed through weighted average of 
pixel values per BMU and mine permit boundary. 

 
• Attractive sink, safe harbour and habitat states models directly from FMFGRP 

Phase 6 deliverables. 
o Combines RSF and mortality risk to define areas of population source 

and sink. 
 
Results of FMFGRP data interpretations for the local and regional Project areas are 
outlined in Section 4.4.6 of this report. 
 
3.7 Fur Harvest Returns 
 
Fur harvest return information for the period 1985 to 2001 was obtained from Alberta 
Sustainable Resource Development for the Registered Fur Management Areas 
(RFMA) that overlap in whole or in part with the Project RSA.  The data was 
obtained from fur sale records of December 7, 2001 and from affidavit returns for 
December 7 and 21, 2001 (Bighorn 2008).  Data beyond 2001 was not obtained 
because of Freedom of Information and Privacy Act restrictions.  A total of 22 
RFMAs overlap in whole or in part with the RSA.  Figure 7 shows the location of 
RFMAs in relation to the RSA, BMUs and mine permit boundaries.  A summary of 
the total and mean number of furbearers harvested per trap line per year is provided in 
Tables 16 and 17, respectively.   
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RFMA
# of 

Record 
Years

Lynx Striped 
Skunk

AmericanM
arten Fisher Weasel Mink Wolverine American 

Badger

Northern 
River 
Otter

Black 
Bear

Common 
Raccoon Coyote Grey 

Wolf
Red 
Fox

Common 
Muskrat

AmericanB
eaver

Red 
Squirrel

1266 16 6 0 39 2 41 2 0 14 0 0 0 30 1 0 76 182 144
1516 16 7 0 87 3 14 4 0 0 0 1 0 6 0 0 189 110 30
1527 8 3 0 13 1 12 1 0 0 0 1 0 8 4 0 37 32 176
1728 6 2 0 0 0 22 0 1 0 0 0 0 24 1 0 58 2 2012
1735 17 1 0 53 0 148 2 0 0 0 0 0 37 1 0 267 47 714
1872 17 0 7 11 1 25 4 0 0 0 0 0 82 11 1 79 87 130
1951 17 2 0 24 2 43 4 0 0 0 0 0 8 4 0 35 125 916
2029 15 12 0 199 2 108 10 1 0 0 0 0 130 26 8 172 272 918
2046 17 6 0 479 7 178 24 0 0 0 1 0 46 7 2 289 412 1182
2064 15 14 0 26 3 149 12 1 0 1 1 0 66 9 1 257 267 885
2074 16 8 0 45 3 40 17 0 0 0 1 0 23 3 2 50 186 2571
2132 16 7 0 46 5 81 2 0 0 2 0 0 9 9 6 122 60 366
2143 14 11 0 21 2 82 3 0 0 0 0 0 23 7 6 208 101 249
2192 15 0 0 86 1 103 2 0 0 0 0 0 34 1 2 65 138 848
2203 16 2 0 43 2 35 3 0 0 0 0 0 30 13 5 113 117 234
2244 14 11 0 39 5 97 9 0 0 1 0 0 55 6 0 188 372 65
2256 15 5 0 128 2 89 16 0 0 0 0 0 57 2 3 148 114 273
2259 16 15 0 240 2 77 3 1 0 0 6 0 85 78 4 511 396 220
2262 12 10 0 18 1 8 0 2 0 0 0 0 14 13 2 148 0 13
2412 16 3 0 137 2 56 4 0 0 0 0 0 54 8 3 115 80 433
2584 15 5 0 42 2 104 0 0 0 0 2 1 58 21 2 478 187 960
2619 17 3 0 20 2 19 6 0 0 0 5 0 17 11 0 44 114 9

Total 326 133 7 1796 50 1531 128 6 14 4 18 1 896 236 47 3649 3401 13348

Table 16. Total trapping captures by species for each RFMA within the RSA (whole or part). 
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RFMA
# of 

Record 
Years

Lynx Striped 
Skunk Marten Fisher Weasel Mink Wolverine American 

Badger
River 
Otter

Black 
Bear

Common 
Raccoon Coyote Grey 

Wolf
Red 
Fox

Common 
Muskrat Beaver Red 

Squirrel

1266 16 0.4 0 2.4 0.1 2.6 0.1 0 0.9 0 0 0 1.9 0.1 0 4.8 11.4 9.0
1516 16 0.4 0 5.4 0.2 0.9 0.3 0 0 0 0.1 0 0.4 0 0 11.8 6.9 1.9
1527 8 0.4 0 1.6 0.1 1.5 0.1 0 0 0 0.1 0 1.0 0.5 0 4.6 4.0 22.0
1728 6 0.3 0 0.0 0 3.7 0 0.2 0 0 0 0 4.0 0.2 0 9.7 0.3 335.3
1735 17 0.1 0 3.1 0 8.7 0.1 0 0 0 0 0 2.2 0.1 0 15.7 2.8 42.0
1872 17 0 0.4 0.6 0.1 1.5 0.2 0 0 0 0 0 4.8 0.6 0.1 4.6 5.1 7.6
1951 17 0.1 0 1.4 0.1 2.5 0.2 0 0 0 0 0 0.5 0.2 0 2.1 7.4 53.9
2029 15 0.8 0 13.3 0.1 7.2 0.7 0.1 0 0 0 0 8.7 1.7 0.5 11.5 18.1 61.2
2046 17 0.4 0 28.2 0.4 10.5 1.4 0 0 0 0.1 0 2.7 0.4 0.1 17.0 24.2 69.5
2064 15 0.9 0 1.7 0.2 9.9 0.8 0.1 0 0.1 0.1 0 4.4 0.6 0.1 17.1 17.8 59.0
2074 16 0.5 0 2.8 0.2 2.5 1.1 0 0 0 0.1 0 1.4 0.2 0.1 3.1 11.6 160.7
2132 16 0.4 0 2.9 0.3 5.1 0.1 0 0 0.1 0 0 0.6 0.6 0.4 7.6 3.8 22.9
2143 14 0.8 0 1.5 0.1 5.9 0.2 0 0 0 0 0 1.6 0.5 0.4 14.9 7.2 17.8
2192 15 0 0 5.7 0.1 6.9 0.1 0 0 0 0 0 2.3 0.1 0.1 4.3 9.2 56.5
2203 16 0.1 0 2.7 0.1 2.2 0.2 0 0 0 0 0 1.9 0.8 0.3 7.1 7.3 14.6
2244 14 0.8 0 2.8 0.4 6.9 0.6 0 0 0.1 0 0 3.9 0.4 0 13.4 26.6 4.6
2256 15 0.3 0 8.5 0.1 5.9 1.1 0 0 0 0 0 3.8 0.1 0.2 9.9 7.6 18.2
2259 16 0.9 0 15.0 0.1 4.8 0.2 0.1 0 0 0.4 0 5.3 4.9 0.3 31.9 24.8 13.8
2262 12 0.8 0 1.5 0.1 0.7 0 0.2 0 0 0 0 1.2 1.1 0.2 12.3 0 1.1
2412 16 0.2 0 8.6 0.1 3.5 0.3 0 0 0 0 0 3.4 0.5 0.2 7.2 5.0 27.1
2584 15 0.3 0 2.8 0.1 6.9 0.0 0 0 0 0.1 0.1 3.9 1.4 0.1 31.9 12.5 64.0
2619 17 0.2 0 1.2 0.1 1.1 0.4 0 0 0 0.3 0 1.0 0.6 0 2.6 6.7 0.5

Mean 14.8 0.42 0.02 5.17 0.15 4.60 0.37 0.02 0.04 0.01 0.05 0.00 2.76 0.71 0.14 11.14 10.01 48.33

Table 17. Mean trapping capture rates per year by species for each RFMA within the RSA (whole or part). 
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Return records were summarized for a total of 326 trap line years.  This included return records 
from 22 different trap lines for an average of 14.8 years/trap line.  A total of 17 different species 
were reported as being captured during this time.  This included red squirrel (13,348), muskrat 
(3,649), beaver (3,401), marten (1,796), weasel spp. (1,531), coyote (896), wolf (236), lynx 
(133), mink (128), fisher (50), red fox (47), black bear (18), badger (14), striped-skunk (7), 
wolverine (6), river otter (4) and raccoon (1).  The mean number of captures per year per trap 
line for VEC species was 0.42 for lynx, 5.17 for marten and0.71 for wolf.   
 
RFMAs 1516 and 2064 will be most directly affected by the proposed development of the 
Mercoal West and Yellowhead Tower mine permit areas.  Over a 16 year period, RFMA 1516 
reported an average number of lynx (0.4/year) and marten (5.4/year) captures and reported below 
average wolf captures (0/year).  Over a 15 year period, RFMA 2064 supported above average 
lynx captures (0.9/year), near average capture rates for wolf (0.6) and below average capture 
rates for marten (1.7/year). 
 
Caution must be used when interpreting fur return data.  Capture rates can vary widely and may 
reflect trapper effort (often price related) as much as it does of animal abundance.  Relative 
capture rates can also reflect of the size of the RFMA. 
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4.0 EXISTING CONDITIONS BY VALUED ENVIRONMENTAL COMPONENT 
 
This section provides focused descriptions of the existing baseline conditions for each of the four 
mammalian carnivore VECs – marten, lynx, wolf and grizzly bear. 
 
4.1 Marten (Martes americana) 
 
4.1.1 Population Status and Trend 
 
Marten is listed provincially as Secure (AFWD 2005).  It is not listed by COSEWIC (2007).  
Marten are a commonly trapped species in the Coal Branch region.  Kansas and Herrero (1999) 
reported that marten were the most commonly trapped of all carnivore species in the Coal Valley 
region.  They reported that 2,765 marten were captured over a 20-year period (1977 to 1997).  
The mean number of marten trapped per year across 14 RFMAs was 138 (range was 78 to 144).  
The mean number of marten trapped per year per RFMA was 11.4.  For the purposes of this 
current assessment trapper returns were summarized for 22 RFMAs that overlap in whole or in 
part with the RSA (Figure 7).  This return data covers the period from 1985 to 2001.  During this 
17 year period a total of 1,796 marten were trapped.  The mean number of marten trapped per 
year across the RFMAs was 101 (range of 6 to 311).  The mean number of marten trapped per 
RFMA/year was 5.2.  The RFMAs with the highest mean captures per year for marten were 2064 
(28 captures per year), 2029 (13/year), 2412 (11/year), 2259 (10/year) and 2256 (9/year).  RFMA 
2064 is one of the RFMAs most directly affected by the Project.  Data was not available for the 
period after 2001 due to Freedom of Information and Privacy Act Restrictions. 
 
Winter tracking inventories completed during the winter of 2007 recorded a total marten trail 
density of 0.15 trails/km-day for the study area.  However, there were some pockets of more 
elevated densities of marten trails.  Marten trail density was highest in the Mercoal West LSA 
with 0.22 trails per km-day.  Transects completed in the Yellowhead Tower permit area recorded 
marten trail densities of 0.11 trails/km-day.  Marten trails were observed in the residual patches 
of mature timber within the mine permit area of the Coal Valley mine (0.17 trails/km-day) but 
were not observed in reclaimed mine habitat.  The marten trail densities reported for winter of 
2007 are at the lower end of the range of trail densities reported by previous studies in the region.  
Bighorn Environmental Design Ltd. (1995) recorded marten track densities of 0.36 tracks/km-
day in the existing Coal Valley Mine permit area during the winter of 1991/92.  Further work by 
Bighorn (pers. comm. – B. MacCallum, Bighorn Environmental Design Ltd, Edson, Alberta) 
during the winter of 1997/98 in the un-mined South Block and West Extension areas found 
marten track densities of from 0.1 to 0.3 tracks/km-day depending on habitat type.  URSUS 
recorded marten track densities of 0.5 tracks/km-day in three days of tracking of the un-mined 
South Block and West Extension areas in late fall of 1998.  AGRA (1998) observed marten track 
densities of 0.47 trails/km-day in the mostly un-mined Drinnan Creek study area approximately 
30-km west of the Coal Valley Mine.  Holroyd and Van Tighem (1983) reported marten trail 
densities of 2.1 trails/km-day in Jasper National Park from 1975 to 1980.  Those authors 
observed that marten track abundance was 28.5% higher in main-range habitats than front-range 
habitats in Banff and Jasper National Parks.  This was thought to be due to the occurrence of 
higher proportions of favoured spruce-fir forest habitat in the main ranges. 
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Kansas and Herrero (1999) reported that no scientific field studies had been conducted to 
establish marten populations and population trends in the Coal Valley region.  We are not aware 
of any further research to evaluate marten population trends since 1999.  However, repeated 
winter tracking surveys conducted as part of environmental inventory work in this area can offer 
some insight.  The results of 2007 are lower than the results of previous studies.  This either 
reflects natural cycles in marten population or a decreased number of marten.  Caution must 
however be used when interpreting these data as they reflect relative trail abundance and do not 
necessarily equate directly to actual populations.  A second source of data is the trapper return 
data.  Trapper return data from 1977 to 2001 seem to indicate that marten numbers have declined 
over the past 30-years.  However, this data also must be interpreted carefully as captures can be 
reflective of trapper effort (fur prices) rather than the actual numbers of animals.  We conclude 
that marten population trend in the region is uncertain.   
 
4.1.2 Regional Study Area Habitat Suitability and Supply 
 
Land cover type mapping units were subjectively rated to evaluate the quality, distribution and 
amount of marten habitat within the 2657.4-km2 regional study area (RSA).  The ratings were 
developed using field data from previous studies, field data collected as part of this assessment, 
scientific literature and the authors’ knowledge of the study area and marten biological 
requirements.  
 
Table 18 summarises the quality and supply of marten habitat in the RSA by BMU and overall.  
Approximately 1185.8-km2 of very high (44.6%) and 290.8-km2 (10.9%) of high-quality marten 
habitat is available in the 2657.4-km2 regional carnivore study area (Figure 8).  BMUs with the 
highest relative percent occurrence of combined high/very high marten habitat are: Beaverdam 
(67.3%) and Lower Pembina (65.3%).  The BMUs most directly affected by proposed mining 
footprint support 53.6% (Embarras) and 57.7% (McLeod) of high/very high quality marten 
habitat.  Areas of very high suitability marten habitat are dominated by densely and moderately 
stocked late seral coniferous forests.  High habitat suitability includes mature mixed forest types 
and more open coniferous forest.  A total of 537.2-km2 was rated medium-quality marten habitat.  
Low quality marten habitat occupies 20.2% (535.9-km2) of the RSA and occurs mainly in early 
seral regenerating forests, broadleaf forests and riparian shrub communities.  There is 107.9-km2 
(4.1%) of very low quality habitat.  Such habitats are generally associated with open areas and 
anthropogenic features such as the reclaimed mine lands at Coal Valley that have yet to support 
significant shrub or tree cover. 
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Beaverdam Embarras Lendrum Lower 
Pembina

McLeod 
(2001) McPherson Upper 

Pembina
Very Low 14.8 17.4 14.4 7.3 17.5 9.8 26.7 107.9

Low 70.6 81.3 117.2 37.3 83.6 68.4 77.5 535.9
Medium 40.3 66.9 110.7 57.5 83.9 125.2 52.7 537.2

High 36.1 56.2 53.8 22.6 51.1 40.3 30.7 290.8
Very High 222.3 135.1 123 169.7 201.5 110.3 223.9 1185.8

Total 384 356.9 419.1 294.4 437.6 353.9 411.5 2657.4

Table 18. Habitat suitability and supply for Marten by BMU.

Area (km2) by BMU
RSA

Habitat 
Suitability 

Rating

 

 
4.1.3 Local Study Area Habitat Suitability and Supply 
 
Marten habitat was also mapped at the Local Study Area level using the same classification 
system as for the RSA to enable direct comparison (Table 19).  Very high and high suitability 
marten habitats comprise 48.7% and 15.7% of the Yellowhead LSA respectively.  In the Mercoal 
LSA very high and high quality marten habitats occupy 47.3% and 7.6% respectively.  The 
amount of combined high/very high quality marten habitat is higher than the regional average in 
the Yellowhead LSA and approximately the same as the regional average in the Mercoal LSA.  
Very high and high quality marten habitats within the existing Coal Valley permit area measured 
24.7% and 8.2% respectively (Table 19).   
 

 
 

Mercoal-West Yellowhead Tower Existing Coal Vally Mine

Very Low 1.9 3.4 23.8
Low 16.2 16.1 28.7

Medium 27.0 16.1 14.6
High 7.6 15.7 8.2

Very High 47.3 48.7 24.7
Total 100.0 100.0 100.0

Habitat 
Suitability 

Rating 

% of Permit Area

Table 19. Habitat Suitability and Supply for Marten by LSA and Permit Area.
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4.2 Lynx (Lynx canadensis) 
 
4.2.1 Population Status and Trend 
 
Lynx is listed provincially as Sensitive (AFWD 2005).  This designation indicates that the 
population has decreased in recent years and there are some concerns with regards to habitat loss 
and fragmentation.  Provincial trapper harvest is governed by a quota.  Lynx are listed by 
COSEWIC (2007) as Not-at-Risk. 
 
Lynx are widely distributed but uncommon in the RSA.  Kansas and Herrero (1999) reported that 
all 13 RFMAs analysed for the period 1977 to 1997 recorded lynx harvests and that capture rates 
ranged from a high of 3.9 lynx/year (RFMA 1516) to a low of 0.1 lynx/year (RFMA 1951).  The 
current regional analysis of the trapper return data for the period 1985 to 2001 yielded similar 
results.  A total of 133 lynx were captured by trappers between 1985 and 2001 resulting in a 
mean capture rate for lynx of 0.4/RFMA/year.  The range was 0 to 1.7 lynx/year.  During this 
period lynx were trapped in 20 of the 22 RFMAs occurring in whole or in part within the RSA.  
Only RFMA #’s 1872 and 2192 did not report lynx harvests.  These two RFMA are located in 
the west-central and northern areas of the RSA respectively (Figure 7).  The RFMAs with the 
highest average number of captures of lynx from 1985 to 2001 were #’s 2262 (1.7 captures/year), 
2064 (0.9/year), 2259 (0.9/year), 2244, 2029 and 2143 with 0.8 captures per year.  Of these only 
RFMA 2064 is directly affected by proposed mine extension.   
 
Winter tracking surveys completed in 2007 recorded lynx trails within the Yellowhead Tower 
and Mercoal West extension areas as well as in areas adjacent to the Coal Valley Mine.  No 
tracks were observed within the reclaimed areas.  Overall lynx trail density was 0.17/km-day.  
The highest density occurred in the areas adjacent to the Coal Valley mine (0.32 trails/km-day) 
followed by the Yellowhead Tower and Mercoal West extension areas (0.21 /km-day).  The 
results of the 2007 winter tracking program are markedly different from work previously 
conducted in the area.  Track surveys carried out in the winters of 1991/92 and 1997/98 by 
Bighorn Environmental Design Ltd. (1995, 1999) did not find lynx sign in the South Block or the 
West Extension of the Coal Valley mine.  Track surveys in 1991/92 did not find lynx sign at the 
Coal Valley Mine either.  No lynx tracks were observed during three days of track transect 
surveys by URSUS in late November of 1998. 
 
As with marten, no scientific field studies have been conducted to establish lynx populations and 
population trends in the Coal Valley region.  Kansas and Herrero (1999) noted that four of ten 
trappers interviewed said that in their RFMAs lynx populations were increasing; three said 
populations are stable; and, three had no comment.  It appears as though harvest rates for lynx 
from 1971 to 2001 were decreasing.  It is unknown however whether this decrease is attributable 
to trapper effort (fur prices), human-induced factors, shifts in habitat supply or natural population 
cycles.  
 
Lynx populations in northern and western Canada often fluctuate with a several year lag with 
snowshoe hare populations, their main prey (Nellis et al. 1972, Brand et al. 1976; Mowat et al. 
2000).  Hare trail density measured during the winter of 2007 in the Local Study Area was 20.3 



51 
 

trails/km-day.  This density is in the range of hare trail densities reflective of a high in the 10-
year hare cycle in the boreal forest of Alberta (Kansas and Charlebois 2003, 2006; Westworth 
Associates Environmental Ltd.  2002).  The LSA and much of the RSA occur within the upper 
boreal forest of Alberta which according to Mowat et al. (2000) should undergo cyclic hare 
population trends and concomitant lynx population cycles.  The higher lynx trail densities 
observed in winter of 2007 in the LSA probably reflect an abundant snowshoe hare population 
and perhaps relatively low recent levels of trapping.   
 
Trapper return data was one source used by the United States Forest Service to evaluate lynx 
population trends in the contiguous United States (USFS 1997).  It was noted that harvests 
increased during the 1970s and 1980s when lynx pelts rose to as high as $500 US each.  It is 
thought that increased efforts by trappers to take lynx, coupled with natural lows in the 
population cycle, might have contributed to their currently imperilled state south of the border; 
habitat loss also contributed to their population decline. Whereas snowshoe hare are widely 
distributed throughout most of Canada, their distribution in the United States is restricted to 
northern forests and mountainous areas of the western states (Chapman and Feldhamer 1982). 
 
4.2.2 Regional Study Area Habitat Suitability and Supply 
 
Land cover type mapping units were subjectively rated to evaluate the quality, distribution and 
amount of lynx habitat within the 2657.4-km2 regional study area (RSA).  As for marten, the 
ratings were developed using field data from previous studies, field data collected as part of this 
assessment, scientific literature and the authors’ knowledge of the study area and lynx biological 
requirements.  The field data utilized included observations of lynx and hare (key prey species) 
trails by Ecosite Phase and land cover type.  Specific habitat use data gathered during the 
backtrailing transects was also used.  Table 20 summarises the quality and supply of lynx habitat 
in the regional study area. 
 
The majority of the RSA was rated as very high or high suitability for lynx.  Approximately 
950.3-km2 (35.8%) of very high and 1082.7-km2 (40.7%) of high quality lynx habitat is available 
in the 2657.4-km2 RSA (Figure 9).  BMUs with the highest relative percent occurrence of 
combined high/very high lynx habitat are: McPherson (86.9%) and Lower Pembina (86.8%).  
The BMUs most directly affected by proposed mining footprint support 83.4% (Embarras) and 
84.6% (McLeod) of high/very high quality lynx habitat.  Very high suitability habitat included 
closed regenerating forest, dense mature conifer and moderately closed conifer.  High suitability 
areas were described as open regenerating forest, dense and moderately close mixedwood forest, 
open coniferous forests and treed wetlands.  The total supply of medium and low quality habitat 
was 199.3-km2 (7.5%) and 117.3-km2 (4.4%) respectively. Very low quality habitat was 
associated with barren land and open habitats generally associated with recently mined or 
recently reclaimed lands on the existing Coal Valley mine block. 
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Beaverdam Embarras Lendrum Lower 
Pembina

McLeod 
(2001) McPherson Upper 

Pembina

Very Low 14.8 17.4 14.4 7.3 17.5 9.8 26.7 107.9
Low 10.4 22.5 30.9 10 15 12.3 16.2 117.3

Medium 35.4 19.5 32.9 21.8 34.7 24.4 30.6 199.3
High 225.1 165.1 197.6 149 184.5 134.7 26.7 1082.7

Very High 98.3 132.4 143.3 106.4 185.8 172.8 111.3 950.3
Total 384 356.9 419.1 294.4 437.6 353.9 411.5 2657.4

Table 20. Habitat suitability and supply for Lynx by BMU.

Habitat 
Suitability 

Rating

Area (km2) by BMU

RSA

 
 
 
4.2.3 Local Study Area Habitat Suitability and Supply 
 
Lynx habitat was also mapped at the Local Study Area level using the same classification system 
as for the RSA to enable direct comparison (Table 21).  Very high and high suitability lynx 
habitats comprise 46.3% and 33.3% of the Yellowhead LSA respectively.  In the Mercoal LSA 
very high and high quality lynx habitats occupy 51.7% and 35.9% respectively.  The amount of 
combined high/very high quality lynx habitat is lower than the regional average in the 
Yellowhead LSA and higher than the regional average in the Mercoal LSA.  Very high and high 
quality lynx habitats within the existing Coal Valley permit area measured 12.3% and 43.2% 
respectively (Table 21).  Lynx trail densities from 2007 surveys were higher in the existing Coal 
Valley mine permit are than in the Mercoal and Yellowhead permit areas (Section 3.4.2; Table 
7).  This is attributed in part to the use of forests and edge habitats adjacent to reclaimed mine 
lands.   
 
 

Mercoal-West Yellowhead Tower Existing Coal Vally Mine

Very Low 1.9 3.4 23.8
Low 2.4 6.7 8.8

Medium 8.0 10.3 11.9
High 35.9 33.3 43.2

Very High 51.7 46.3 12.3
Total 100.0 100.0 100.0

Table 21. Habitat Suitability and Supply for Lynx by LSA and Permit Area.

Habitat 
Suitability 

Rating 

% of Permit Area
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4.3 Wolf (Canis lupus) 
 
4.3.1 Population Status and Trend 
 
Wolves are listed provincially as Secure (AFWD 2005).  This species is listed as ‘Not at Risk’ by 
COSEWIC (2007).  Wolves occur throughout most of the Coal Branch region (Bighorn 1997).  
Kansas and Herrero (1999) reported that all ten trappers interviewed stated that wolves were 
present in their RFMAs.  They also reported that ten of thirteen RFMAs within the regional 
furbearer study area registered wolf kills.  Capture rates ranged from a high of 0.5/year to a low 
of 0.1/year.  The summary of trapper returns (1985-2001) for this current assessment indicates 
that wolf captures were more frequent than in the earlier assessment.  A total of 238 wolves were 
trapped from 1985 to 2001.  Wolves were trapped in 21 of 22 RFMAs.  Mean captures rates for 
all trap lines across all years was 0.8.  Capture rates ranged from a low of 0.06/year to a high of 
4.9/year.  The highest mean number of wolf captures from 1985 to 2001 have occurred in RFMA 
2259 (4.9/year), 2262 (2.2/year), 2584 (1.8/year), 2029 (1.7/year) and 1872 (1.6/year).  None of 
these RFMAs overlap with the Mercoal or Yellowhead mine extension areas.  RFMA 2584 
occurs in the existing Coal Valley Mine permit and active mining area.   
 
Kansas and Herrero (1999) found no wolf tracks during the winter 1997/98 tracking program in 
the South Block portion of the CVM mine permit area.  Their program covered a total of 55.4-
km of transects.   They presented direct evidence of wolf presence in West Extension area which 
was based on both trapper records and wolf track observations.  Wolf presence was also recorded 
at the active Coal Valley Mine.  During a wildlife inventory in 1992/93 there were six separate 
wolf sightings recorded between November 7, 1991 and May 10, 1992.  As many as 12 wolves 
however were sighted above Silkstone Lakes within the mine complex on May 7, 1992.  The 
tracking program conducted during the winter of 2007 also confirmed the presence of wolves in 
the study area.  Wolf trails were observed in the Yellowhead Tower permit area as well as within 
reclaimed lands of the Coal Valley mine.  The observed wolf trail density was 0.66 trails/km-day 
for the entire study area.  The trail density in the Yellowhead Tower area was highest (2.05/km-
day).  Wolves selected for broadleaf and mixed wood habitat types most often.  Wolf trail 
density in the reclaimed areas was 0.07 trails/km-day.  In the reclaimed areas, wolves selected 
for grassy areas with low shrubs and areas with coniferous trees < 1-m tall.  Wolf trail densities 
observed during the winter 2007 surveys were higher than for other surveys completed in the 
region. 
 
Kansas and Herrero (1999) reported that the degree of use by wolves of reclaimed mines in the 
Coal Branch area appears to be linked to several interrelated factors including ecoregion 
representation, the availability of elk as prey and the occurrence of effective travel corridors.  
Regular and concentrated wolf use of reclaimed Cardinal River Coals mine in the Subalpine 
ecoregion did not occur until consistent elk use of these sites was documented (circa 1995-97).  
Before this time, wolf use of the area was occasional even though sheep and deer prey were 
abundant.  Regular wolf use of the Coal Valley Mine area has occurred since the early 1990’s.  
Abundant elk and moose prey have been available in this area since then, due largely to the 
inherent habitat conditions in the Upper Boreal-Cordilleran ecological region.  The Lovett River 
valley floodplain remains as an intact corridor through the Coal Valley Mine.  It is currently 
being used as a travel route by wolves and was likely a historical route.   
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Kansas and Herrero (1999) reported indications that the wolf population had increased in the 
Coal Branch in the 1970s, 80s and 90s.  Our current analysis of trapping records from 1985 to 
2001 coupled with the results of this past winter’s field work support this statement.  A 1982 
survey of wolf abundance that included a portion of the Coal Branch suggested that wolf 
populations had increased as compared to previous years (Gunson 1983 cited in Johnson et al 
1996).  Trappers surveyed in the Hinton and Edson area in 1987 reported that wolf populations 
were increasing (Skinner and Todd 1988 cited in Johnson et al. 1996).  BIOS (1996) noted an 
apparent increase in wolf numbers from the 1970s to the mid-1990s based on an analysis of trap 
line harvest records, possibly because populations were recovering from a province-wide 
population low (500 to 1000) in the 1950s, when an estimated 5,461 animals were intentionally 
poisoned (Stelfox 1969 cited in Johnson et al 1996).  It appears as though the wolf population in 
the Coal Valley area has increased and current populations are increasing or stable.    
 

4.3.2 Regional Study Area Habitat Suitability and Supply 
 
Land cover type mapping units were subjectively rated to evaluate the quality, distribution and 
amount of wolf prey habitat within the 2657.4-km2 regional study area (RSA).  The ratings were 
developed using field data from previous studies, field data collected as part of this assessment, 
scientific literature and author knowledge of the study area and wolf/wolf prey biological 
requirements.  The field data utilized included observations of wolf and prey species (moose, 
deer and elk) trails by Ecosite Phase and land cover type.  Specific habitat use data gathered 
during the backtrailing transects was also used.  Table 22 summarises the quality and supply of 
wolf prey habitat at the regional study area level. 
 

Beaverdam Embarras Lendrum Lower 
Pembina

McLeod 
(2001) McPherson Upper 

Pembina

Very Low 14.8 17.4 14.4 7.3 17.5 9.8 26.7 107.9
Low 164.5 76.2 72.8 96.3 115.1 61 155.2 741.1

Medium 118.8 151.1 190.3 120 205.6 195.1 146.5 1127.4
High 48.7 38.3 59.3 49.7 48.4 42 51.6 338

Very High 37.3 76.2 82.3 21.1 51 46 31.4 345.3
Total 384 356.9 419.1 294.4 437.6 353.9 411.5 2657.4

Habitat 
Suitability 

Rating

Area (km2) by BMU

RSA

Table 22. Habitat suitability and supply for Wolf by BMU.

 
 
Approximately 345.3-km2 (9.2%) of very high and 338.0-km2 (9.2%) of high quality wolf prey 
habitat is available in the 2657.4-km2 RSA (Figure 10).  Depending on the BMU, from 20.2% to 
33.8% of wolf prey habitat was rated as combined high/very high.  BMUs with the highest 
relative percent occurrence of combined high/very high wolf prey habitat are: Lendrum (33.8%) 
and Embarras (32.1%).  Both of these BMUs occur in the lower elevation eastern portion of the 
RSA where deciduous and mixedwood forest habitats are more prevalent.  The BMUs most 
directly affected by proposed mining footprint support 32.1% (Embarras) and 22.7% (McLeod) 
of high/very high quality wolf prey habitat.   
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Very high suitability habitat included closed regenerating forest, dense mature conifer and 
moderately closed conifer.  High suitability areas were described as open regenerating forest, 
dense and moderately close mixedwood forest, open coniferous forests and treed wetlands.  The 
total supply of medium and low quality habitat was 199.3-km2 (7.5%) and 117.3-km2 (4.4%) 
respectively. Very low quality habitat was associated with barren land and open habitats 
generally associated with non or recently reclaimed lands on the existing Coal Valley mine 
block.  Very high suitability habitats are represented by mixed forest types.  High suitability 
habitats include regenerating forests and shrub habitat types.   
 
The region that Paquet (in BIOS 1996) studied for a wolf cumulative effects model overlaps 
most of the western half of the Coal Valley regional carnivore study area.  As part of developing 
this model, wolf habitat was evaluated based upon prey distribution and landscape physiography. 
Results indicate that the Coal Valley area hosts predominately high quality wolf habitat, with 
pockets of moderate and very high quality habitat.  In general, very high quality habitat was 
associated with broad, low elevation river valleys.  However, when the effects of human 
disturbance were considered, the quality of wolf habitat decreased such that most of the habitat 
in the Coal Valley area dropped to moderate with a few isolated patches of high quality habitat.  
Routine and extensive wolf use of lands on and near reclaimed mines in the Coal Branch region 
does not appear to support these findings.  
  
4.3.3 Local Study Area Habitat Suitability and Supply 
 
Wolf habitat was mapped at the Local Study Area level using the same land cover classification 
system as for the RSA to enable direct comparison (Table 23).  Very high and high suitability 
wolf prey habitats comprise 20.3% and 12.3% of the Yellowhead LSA respectively.  In the 
Mercoal LSA combined very high and high quality wolf habitats were less abundant occupying 
8.4% and 13.0% respectively.  The amount of combined high/very high quality wolf habitat is 
higher than the regional average in the Yellowhead LSA and approximately the same as the 
regional average in the Mercoal LSA.  Very high and high quality wolf habitats within the 
existing Coal Valley permit area measured 7.8% and 19.8% respectively (Table 23).  This 
relatively large amount of combined very high/high quality wolf habitat in the CVM permit area 
is supported by the considerable use of these lands by wolves.   
 

 

Mercoal-West Yellowhead Tower Existing Coal Vally Mine

Very Low 1.9 3.4 23.8
Low 19.3 21.8 23.7

Medium 57.4 42.2 24.8
High 13.0 12.3 19.8

Very High 8.4 20.3 7.8
Total 100.0 100.0 100.0

Table 23. Habitat Suitability and Supply for Wolf by LSA and Permit Area.

Habitat 
Suitability 

Rating 

% of Permit Area
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4.4 Grizzly Bear (Ursus arctos) 

4.4.1 Population Status and Trend 
 
Grizzly bears are listed as Special Concern by COSEWIC (2007).  In Alberta, the grizzly bear is 
listed as May be at Risk of extinction or extirpation at the general status level (AFWD 2005).  In 
March 2002, the Endangered Species Conservation Committee (ESCC) recommended to the 
then-Minister that the grizzly bear be listed as Threatened and that a recovery plan for this 
species be developed.  The Grizzly Bear Recovery Plan for Alberta is complete in draft form and 
is under final review.   
 
Grizzly bears occur throughout the Coal Branch region with generally decreasing densities from 
west to east.  The Regional Study Area for this project is encompassed approximately equally 
within two provincial Bear Management Areas (3B and 4B).  Using DNA sampling techniques, 
Boulanger et al. (2005) estimated population density of grizzly bears in these two combined 
BMAs to be 4.79 bears per 1000 km2.  A simple area comparison would indicate a grizzly bear 
population estimate of approximately 12.7 bears in the 2,658 km2 RSA for this project.  
 
Based on analysis of radio-telemetry point locations and home range data, a total of 33 grizzly 
bears frequented the RSA from 1999 to 2004 for at least a portion of their total home range 
(Figure 11).  This included 18 females and 15 males.  A number of bears occurred within the 
RSA for multiple years.  Of the 18 female bears: one was present for 5 years; five for 4 years; 
two for 3 years; four for 2 years; and, six for a single year.  Of the 15 male bears: three were 
present for 4 years; one for 3 years; three for 2 years and 8 for a single year.   
 
Of the 33 bears that frequented the RSA from 1999 to 2004 a total of 11 (33.3%) died including 
six females (four adults).  All males killed were adults.  Sources of mortality of the 11 mortalities 
included: legal harvest (3); illegal (2); suspected illegal (1); unknown (3); road kill (1); and 
accidental research (1).  Of these mortalities, 3 occurred in the RSA including one research 
accident, one road kill and one legal harvest (Figure 12).  An additional 4 grizzly bear mortalities 
have occurred within the RSA (Figure 12) including one accidental research kill; one illegal; one 
road kill and one natural kill (by larger bear).  Another 11 grizzly bear mortalities were outside 
the boundaries (Figure 12).  Sources of mortality include: illegal (6); legal (2); suspected illegal 
(1); unknown (2).  Of the 11 bears killed outside of the RSA in Figure 12, five were among the 
33 bears that frequented the RSA from 1999 to 2004.  No grizzly bear mortalities were reported 
on existing mine permit areas. 
 
Precise understanding of the trends of the grizzly bear population in the RSA is not available.  
However, it is known that one-third (33.3%) of the bears that resided in the RSA died in a 6-year 
period and that all but one of these mortalities was human-caused.  The Alberta Grizzly Bear 
Recovery Team (2005) noted that total human-caused mortality of less than 2.9% to 4.9% is 
required to maintain grizzly bear populations in moderate and optimal habitat.  It is very likely 
that the mortality rate of radio-collared bears in the RSA from 1999 to 2004 is unsustainable and 
the population trend of grizzly bears in this region is most probably a decreasing one. 
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4.4.2 Regional Study Area Habitat Suitability and Supply 
 
Resource selection function (RSF) mapping for grizzly bears was obtained from the Foothills 
Model Forest Grizzly Bear Project (Phase 6 - 2006 deliverables).  This product combines land 
cover mapping with GPS telemetry locations resulting in maps of the seasonal probability of 
occurrence of grizzly bears.  Map grid cells are rated between 1 (lowest) and 10 (highest) in 
terms of probability of grizzly bear occurrence.  Figures 13, 14 and 15 illustrate RSF maps for 
the spring, summer and fall seasons.  Weighted average RSF values were calculated for seven 
BMUs in the RSA and for each of three seasons (Table 24).  BMUs located in the western 
portion of the RSA (i.e. Embarras and Lendrum) support lower average RSF values than other 
BMUs.  The McLeod BMU, located in the NW portion of the RSA, supported the highest RSF 
values for all three seasons.   
 
 

BMU Spring RSF Summer RSF Fall RSF
Beaverdam 5.69 5.86 5.88
Embarras 4.20 4.19 4.22
Lendrum 5.31 4.99 4.89
Lower Pembina 5.26 5.16 5.12
McLeod (2001) 6.27 6.22 6.21
McPherson 5.93 5.69 5.65
Upper Pembina 5.51 5.67 5.67
ALL BMUs 5.45 5.40 5.38

Mine Permit Areas
Coal Vally Mine 5.27 5.46 5.45
Mercoal-West 5.71 5.48 5.39
Yellowhead Tower 6.05 6.51 6.57
ALL PERMIT AREAS 5.68 5.82 5.80

Table 24. Average RSF Values by BMU, LSA and Permit Area.

 
 
 
 
 
4.4.3 Local Study Area Habitat Suitability and Supply 
 
The Yellowhead Tower permit area supports relatively high RSF values, especially during the 
summer and fall seasons (Table 24).  This is noteworthy given that this permit area occurs within 
the Embarras BMU, which has low average RSF values.  The Mercoal West and Coal Valley 
Mine permit areas scored average RSF values equal to the average values for all BMUs.  This 
reflects a relatively high level of use of the reclaimed eastern portion of the Coal Valley mine 
permit (Figure 11). 
 
4.4.4 Mortality Risk 
 
The Foothills Model Forest Grizzly Bear Project has developed spatial models that map the 
relative probability of human caused grizzly bear mortality based on landscape variables.  The 
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models are based on regression analysis of 297 grizzly bear mortalities in the central Rockies 
ecosystem, and validated in other parts of Alberta.  The primary input variable influencing 
mortality risk mapping is the distance to open motorized roads.  Other contributing variables are 
terrain ruggedness, distance from streams, cutlines and forest edges, and status (protected, 
green/white zone).   
 
Figure 16 illustrates mortality risk mapping for the RSA based on Phase 6 deliverables from the 
Foothills Model Forest Grizzly Bear Project.  Darker tones on the map represent higher levels of 
mortality risk.  Weighted average values for baseline mortality risk were calculated for each 
BMU and mine permit area (Table 25).  Mortality risk ranges from 1 (lowest) to 10 (highest).   
 
 

BMU
Beaverdam
Embarras
Lendrum
Lower Pembina
McLeod (2001)
McPherson
Upper Pembina
Mine Permit Areas
Coal Vally Mine
Mercoal-West
Yellowhead Tower

7.04
4.49

6.12
5.87
6.21

Table 25. Average Mortality Risk by BMU, LSA and Permit Area.

Weighted Average Mortality Risk
4.46
6.51
7.25
3.94
6.18

 
 
 
BMUs located in the eastern portion of the RSA supported the highest mortality risk values.  
These included Lendrum, McPherson, and Embarass.  These BMUs support the highest density 
of open motorized linear features.  Average mortality risk values for the Yellowhead and 
Mercoal portions of the LSA are slightly above average values for the region.  The existing Coal 
Valley Mine permit area supports relatively low mortality risk (Table 25).   
 
 
4.4.5 Habitat States Mapping 
 
Phase 6 deliverables of the Foothills Model Forest Grizzly Bear Project include mapping of areas 
as sources or sinks for bears.  These are calculated by combining RSF and mortality risk outputs.  
Figure 17 provides a map of primary and secondary sinks and primary and secondary habitat 
(sources).  Sinks are areas of high quality habitat with very high risk of mortality.  Sources are 
areas where resource availability is high but mortality risk is low.  Figure 17 shows that the 
proposed mine extension areas currently support a mix of primary sink and secondary source 
habitat.  The recently mined areas of the Coal Valley Mine are classified mainly as primary sink 
habitat whereas the reclaimed portions are mapped mainly as secondary source habitat.   
 
 
 



59 
 

4.4.6 Use of the Mine Permit Areas by Radio-collared Grizzly Bears 
 
Radio-collared grizzly bear locations from 1999 to 2005 were summarized by mine permit area.  
A total of 16 grizzly bears (960 locations) occurred within the Coal Valley mine permit area 
between 1999 and 2005.  Eight of these animals spent time in the permit area for more than one 
year with one bear spending 4 years, two bears for 3 years and five bears for 2 years.  Of the 16 
bears and 960 locations recorded within the Coal Valley mine permit area 13 bears spent time 
(170 locations) within the boundaries of the mined footprint – most of this in the reclaimed areas.  
Two bears –one adult male and one adult female-spent three and four years respectively on the 
mine footprint.   
 
Use of the un-mined Mercoal-West and Yellowhead Tower mine permit areas was notably less 
than the mined Coal Valley permit area.  Nine radio-collared grizzly bears spent time (39 
locations) within the Mercoal West mine permit area between 1999 and 2005.  Of these three 
spent time in the permit area for more than one year.  Five bears were located within the 
Yellowhead Tower mine permit area for a total of 40 locations.  The majority of these locations 
(n=30) were of one adult female bear that was located within the permit area for 5 seasons.   
 
The Coal Valley Mine permit area is 15,586 ha, while the Mercoal West and Yellowhead Tower 
mine permit areas are 3,546 h and 1,873 ha respectively.  Whereas the existing Coal Valley Mine 
permit area is 4.4 and 8.3 times the size of the Mercoal West and Yellowhead Tower permit 
areas, the Coal Valley Mine permit area supported approximately 25 times the number of bear 
locations.  The existing Coal Valley mine area is attractive habitat for grizzly bears.  Kansas 
(2005) and Stevens and Duval (2005) reported a similar attraction of the reclaimed Gregg 
River/Luscar mine block to grizzly bears.   
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5.0 PROJECT-SPECIFIC IMPACTS 
 
This section of the report assesses the predicted effects of the proposed project on the four 
mammalian carnivore VECs selected and described in the baseline section – marten, lynx, wolf 
and grizzly bear.  The assessment pertains to Project-specific effects in the Mercoal West and 
Yellowhead Tower Mine Extension Local and Regional Study Areas.  Cumulative effects are 
discussed specifically in Section 6.0. 
 
5.1 Potential Project-Specific Effects 
 
This assessment addresses five potential effects on wildlife habitat and populations: 

• habitat alteration; 
• sensory disturbance and effective habitat loss; 
• habitat fragmentation; 
• direct mortality; and 
• barriers to movement. 
 

5.1.1 Habitat Alteration  
 
Habitat alteration is the physical loss or gain of habitats that are potentially useful to a species for 
feeding, denning, security and reproduction.  For the proposed Project, the majority of habitat 
alteration would occur as a result of surface mining, although dragline road building and other 
infrastructure development would contribute as well.  In the short-term, mining activities will 
generally change lands in the project areas from closed forest to herb-dominated vegetation 
communities.  Reclamation and natural succession will yield a range of vegetation conditions 
over time on a given site from herbaceous, to low shrub, to tall shrub/juvenile forest and 
eventually to mature forest.  Each stage of natural succession will offer different habitat values to 
different carnivore species. 

The greatest vegetation cover supply change associated with the Project is expected to be in the 
moderate conifer land class (Geographic Dynamics Corp. 2008).  Initially, (10 years after project 
start), approximately 416 ha of moderate conifer within the mine footprint will be affected. It is 
anticipated that 371 ha of dense conifer and 187 ha of dense mixed will also be affected. At this 
time much of the disturbance footprint area will be in an early stage of reclamation and will be 
classified as upland herb, open or closed forest regeneration, or barren land. At 25 years after 
project start, open and closed forest regeneration land classes are expected to be 337 ha and 914 
ha higher. By 50 years after project start, the moderate conifer land class will have a net gain of 
875 ha. The assumption that upland reclaimed areas will develop into the moderate conifer land 
class is a conservative assumption based primarily on observations of existing CVM reclaimed 
areas. 
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Initially, reclaimed vegetation will bear little resemblance in understory vegetation to naturally 
occurring phases (Geographic Dynamics Corp. 2007). However, with time, planted trees will 
begin to exert an influence on the understory microclimate conditions and ecosystem function. 
As the canopy closes the coverage of native species will increase at the expense of the agronomic 
species introduced as part of the reclamation regime. The increase of native species abundance 
has been observed on existing CVM reclaimed sites (Strong 2000, Longman 2007).  

Using wildlife habitat suitability ratings for regional vegetation cover types described in Section 
4.0 changes in supply of carnivore habitat at three time intervals after mining were predicted.  
Temporal changes in the supply of five classes of habitat suitability for three VECs (marten, lynx 
and wolf) are presented in Section 5.3.  Supply was measured at baseline and then at 10 years, 25 
years and 50 years after mining (for the LSA and RSA).  Changes were based on post-
mining/reclamation vegetation succession changes to the 20 regional land cover types mapped by 
Geographic Dynamics Corp. (2008) for the vegetation component of this assessment.  Changes 
in grizzly bear habitat over time were not assessed quantitatively because of vegetation 
succession limitations of the current Foothills Model Forest RSF model.  Implications of changes 
in habitat supply over time are discussed by VEC in Section 5.3 of this report.   
 
5.1.2 Sensory (Effective) Habitat Loss 
 
Human activities generate sensory stimuli (e.g., noise, visual presence) that have potential to 
affect wildlife species negatively, positively or neutrally. The degree to which animals avoid an 
area because of sensory disturbance is determined by factors such as:  

• habitat quality of the site currently being occupied; 
• distance to and quality of other available sites; 
• relative risk of predation at other sites; 
• relative density of competitors at other sites; 
• amount of investment the individual has made to procure the current site; and 
• type, duration and intensity of human use.  

 
The main potential negative effects of human sensory disturbance on wildlife are habitat loss 
through avoidance and behaviors resulting in elevated and damaging levels of stress or 
susceptibility to predation (Whittaker and Knight 1998). Wildlife may avoid using habitat that is 
floristically and structurally intact because of the presence of human activity and associated 
sensory disturbance. This can result in “effective habitat loss” (Weaver et al. 1987, Gibeau et al. 
1996). The duration and magnitude of the human use and the behavioural response of the species 
in question determine whether the extent of the habitat loss will be complete, partial, temporary 
or permanent (Bromley 1985).  
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The implications of effective habitat loss are greatest in the following situations: 

• areas of very high habitat quality or in “critical” reproductive habitat such as 
nest/den sites or courtship areas; 

• areas of traditional concentration of colonial or gregarious species (e.g., ungulate 
winter range); 

• timing of development interrupts breeding, nesting or rearing of young; 
• disturbance leads to effective loss of all or a high percentage of a particular high 

quality habitat type; 
• the population of a sensitive species is low or decreasing; and 
• effective habitat loss occurs as linear disturbances create barriers to movement 

which serve to fragment or isolate large areas of habitat. 
 
Sources of high intensity sensory disturbance with potential to result in effective habitat loss 
associated with the project are primarily linked to the construction phase.  Construction noise 
associated with heavy equipment operation, blasting, coal hauling and vehicular traffic will occur 
for approximately 1 to 3 years.  In the operations and decommissioning phases, sources of 
sensory disturbance are of a lesser magnitude and include primarily vehicle traffic associated 
with reclamation and monitoring activities.   
 
Effects of sensory disturbance on habitat use were not quantified for this Project because of their 
short-term nature and demonstrated resilience of selected carnivore VECs to sensory disturbance.   
 
5.1.3 Habitat Fragmentation 
 
Fragmentation occurs when continuous tracts of habitat are separated by habitat loss into 
dispersed and usually smaller patches of habitat. Not only does fragmentation reduce the total 
amount of available habitat, it reduces the remaining habitat into smaller, more isolated patches 
(Meffe and Carroll 1997).  Fragmentation increases the amount of edge habitat, decreases the 
amount of interior habitat, and increases the distance between habitat patches. Fragmentation 
generally has a negative effect on species that require extensive tracts of habitat such as interior-
nesting birds and some large carnivores. 
 
Primary sources of habitat fragmentation associated with this Project are the clearing of 
vegetation and habitat for coal extraction and vehicle traffic associated with hauling coal.   
 
5.1.4 Increased Mortality 
 
Increased mortality can occur directly or indirectly.  Direct mortality involves human actions that 
immediately result in a dead animal.  There is a direct link between cause and effect in these 
instances.  For this assessment, primary sources of direct mortality include legal and illegal 
hunting, fur harvest, defence-of-life and/or property, vehicle collisions, and government-
sanctioned problem wildlife kills.  Indirect mortality is more subtle and difficult to detect and 
assess.  Although the impact itself does not cause the mortality, it can contribute to it. The 
establishment of new roads into inaccessible areas is one example. Building a new road is 
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seldom the direct cause of an animal death but the new road can indirectly cause increased 
species mortality by providing hunters with easier access and enhanced kill success rates.  
Indirect mortality can also occur as a result of habitat loss. The matching of indirect mortality 
causes with measurable increases in mortality rates in a scientific manner is difficult. This report 
will focus on direct mortality, but will discuss indirect mortality where sufficient scientific 
knowledge exists to support such a discussion. 
 
Increased mortality, whether caused directly or indirectly, is a particular concern for species such 
as grizzly bears which have low reproductive rates and are inherently dangerous when in contact 
with humans.  In contrast, increased mortality is less of a concern for carnivores like marten, 
wolf or lynx.  These species have relatively large litter sizes and reproduce often which enhances 
compensation for population losses.  
 
5.1.5 Barriers to Movement 
 
Daily and seasonal movements, dispersal and long-distance range shifts facilitate access to 
necessary resources, provide escape routes from natural and artificial catastrophes and promote 
the exchange of genetic material. A number of studies have shown that habitat connectivity 
increases persistence time and population size (Fahrig and Merriam 1985; Heinen and Merriam 
1990; Beier 1993).  Free movement of individuals dispersing from high quality habitat 
supporting source populations is a key to long-term persistence of meta-populations (Noss and 
Harris 1986).  
 
Some human activities have the potential to act as either filters or barriers to wildlife movement. 
Certain wary wildlife species are often reluctant to cross open areas lacking hiding cover, 
especially if there is noticeable human presence.  Disruption of movement between patches of 
high quality habitat can lead to reduced optimization of food and reproductive resources. Under 
certain circumstances and over extended time frames this could result in blocked gene flow. 
 
Primary barriers to movement associated with the project are the removal of vegetation hiding 
cover by mining and traffic activity associated with hauling coal.   
 
5.2 Environmental Effects Assessment Criteria 
 
The assessment of environmental effects was applied to the Project-specific effects (this 
Section), and cumulative effects (Section 6.0).  Project effects were assessed for each VEC and 
type of effect (i.e. habitat alteration, sensory habitat loss, habitat fragmentation, direct mortality 
and barriers to movement).  Project-specific effects were considered to be those that will occur 
during the life of the project.  The magnitude and significance of Project-specific effects were 
assessed after taking into account mitigation measures (i.e. residual effects).  Residual effects are 
defined as those that occur after mitigation measures (including reclamation) have been applied 
and the project has ceased.  Assessments of magnitude and significance assume successful 
implementation of proposed mitigation.   
 
Cumulative effects were considered to be those effects on the environment that result from 
effects of the project when combined with other past, present and future human activities 
(Hegmann et al. 1999).  This section of the report outlines criteria for assessing project-specific 
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residual effects.  Cumulative effects and related assessment criteria are presented in Section 6.0.  
For the Project, mitigation measures will be implemented during the construction, operation and 
abandonment phases of the project. 
 
In determining the significance of each effect, the direction of effect, magnitude of the effect, its 
geographic extent, duration, frequency, and ability for recovery from the impact were 
considered. The Canadian Environmental Assessment Agency has prepared a reference guide to 
assist proponents and project reviewers in determining whether a project is likely to cause 
significant adverse environmental effects (FEARO 1994).  This reference document was used for 
the Project EA to help predict whether or not an environmental effect was deemed to be 
significant (Table 26).   
 
The final determination of significance (significant or insignificant) considered the following: 
 

• The above rating criteria; 
• Existing information from past development activities including baseline studies; 
• Analog studies from this locality and other regions; 
• Specific mitigation strategies and likelihood of success; and, 
• Professional judgment and experience. 
 

Table 26 Evaluation Criteria for Assessing the Significance of the 
Environmental Impact of the Project 

Criteria Criteria Definition 
Local Effects occurring mainly within or close proximity to the proposed 

development area. 
Regional Effects extending outside of the project boundary to regional 

surroundings. 
Provincial Effects extending outside of the regional surroundings, but within 

provincial boundary. 
National Effects extending outside of the provincial surroundings, but within 

national boundary 

Geographic 
Extent of 
Impact 

Global Effects extending outside of national boundary. 
Short Effects occurring within development phase 
Long Effects occurring after development and during operation of facility 
Extended Effects occurring after facility closes but diminishing with time. 

Duration of 
Impact 

Residual Effects persisting after facility closes for a long period of time. 
Continuous Effects occurring continually over assessment periods. 
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. 

Frequency 

Seasonal Effects occurring seasonally. 
Reversible in short-term Effects which are reversible and diminish upon cessation of 

activities. 
Ability for 
Recovery 

Reversible in long-term Effects which remain after cessation of activities but diminish with 
time. 
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Table 26 Evaluation Criteria for Assessing the Significance of the 
Environmental Impact of the Project 

Criteria Criteria Definition 
Irreversible - Rare Effects which are not reversible and do not diminish upon cessation 

of activities and do not diminish with time. 
Nil No change from background conditions anticipated after mitigation. 
Low Disturbance predicted to be somewhat above typical background 

conditions, but well within established or accepted protective 
standards and normal socio-economic fluctuations, or to cause no 
detectable change in ecological, social or economic parameters. 

Moderate Disturbance predicted to be considerably above background 
conditions but within scientific and socio-economic effects 
thresholds, or to cause a detectable change in ecological, social or 
economic parameters within range of natural variability. 

Magnitude 

High Disturbance predicted to exceed established criteria or scientific and 
socio-economic effects thresholds associated with potential adverse 
effect , or to cause a detectable change in ecological, social or 
economic parameters beyond the range of natural variability. 

Neutral No net benefit or loss to the resource, communities, region or 
province. 

Positive Net benefit to the resource, community, region or province. 

Project 
Contribution 

Negative Net loss to the resource, community, region or province. 
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. 

Confidence 
Rating 

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

Low Unlikely 
Medium possible or probable 

Probability of 
Occurrence 

High Certain 
 
 
5.3 Predicted Effects and Mitigation by VEC 
 
This section predicts Project-specific effects on the four mammalian carnivore VECs – marten, 
lynx, wolf and grizzly bear.  Recommended mitigation measures are presented for each VEC and 
type of effect (e.g. habitat alteration effects on marten) when required.  Discussion and ratings of 
Project effects are organized by species and type of effect.  A summary of the effects ratings for 
each of the criteria in Table 26 are summarized by species and effect in Section 5.5.   
 
5.3.1 Marten 
 
Marten are listed as Secure by the Alberta Fish and Wildlife Division (2005).  They are the most 
commonly trapped carnivore in the local and regional study areas and are an economically 
important species to registered fur trappers.  They are a common species regionally and in the 
vicinity of the proposed and existing mine permit areas.  Marten fur harvest in RFMAs that 
overlap the existing Coal Valley Mine generally increased from 1998 to 2001 in spite of mining 
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activities and relatively low pelt prices.  A total of 795 marten were trapped between 1985 and 
2001 within the eight RFMAs that overlap with the mine permit areas. 
 
5.3.1.1 Increased Mortality 
 
Local extirpations of marten can occur as a result of over-trapping (Thompson 1991).  Long-term 
trapping returns indicate a stable supply of this species in the RSA.  Marten harvest within 
RFMAs that overlap the existing and proposed mine permit areas showed a marked increase 
from 1998 to 2001, in spite of relatively low pelt prices.  Trapping access will not improve 
materially as a result of the development of the extension areas as no new open roads will be 
built.  In fact, trapping access may deteriorate if the areas are closed to non-mine personnel.  
Mullen (2006) noted that marten trapping levels in the foothills of Alberta generally decreased 
with increasing industrial development and access.  Vehicle collisions are not documented to be 
a significant source of marten mortality in North America (Buskirk and Ruggiero 1994).  The 
development of the mine extensions is unlikely to cause an increase in direct marten mortality. 
 
Recommended Mitigation Measure(s):  – None 
 
 
5.3.1.2 Habitat Alteration 
 
Marten prefer mature and old growth coniferous dominated forest for both breeding and foraging 
(Takats et al. 1999).  However, viable marten populations can be maintained in early seral and 
second-growth forests (at reduced densities) where sufficient physical structure is present and 
when prey populations are high (Poole et al. 2004 and Payer and Harrison 2003).  There is 
evidence that marten will use and may even prefer early seral habitats if abundant coarse woody 
debris, visual cover and prey populations are present (Potvin et al. 2000 cited in Poole et al. 
2004).   
 
The mine extension permit areas include a considerable supply of high (15.7%-Yellowhead and 
7.6%-Mercoal) and very high (48.7%-Yellowhead and 47.3% Mercoal) suitability marten habitat 
primarily because of the abundance of mature closed coniferous forest.  Immediate post-
construction footprint will remove 6.0% and 2.4% of the very high and high suitability marten 
habitat supply in the Mercoal West LSA.  Immediate habitat alteration is greater in the 
Yellowhead Tower LSA which will lose 41.4% and53.9% of high and very high suitability 
marten habitat supply.   
 
Table 27 shows projected changes in the supply of combined high and very high suitability 
marten habitat attributable to the Project after immediate construction.  This was calculated by 
projecting vegetation cover and habitat supply over time with and without the project.  
Projections take into account natural vegetation succession as described in the Vegetation 
assessment completed for the Mercoal West and Yellowhead Tower Mine Extension Project 
(Geographic Dynamics Corp. 2008).  Supply changes are shown for the two permit areas (LSA) 
and the two BMUs that are affected by the mine extensions (McLeod 2001 and Embarras).  
Changes in habitat supply are shown at the following time periods: +10 years (T10); +25 years 
(T25); and, +50 years (T50).  Figure 18 illustrates changes in the distribution of habitat supply 
for marten in the LSA and RSA. 
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Table 27.  Effects of the Project on High/Very High Suitability Marten 
Habitat Supply1 

Time Period Embarras 
BMU 

McLeod 
BMU Mine Permit Areas 

   Mercoal West Yellowhead Tower 
T10 -2.7% -1.7% -19.9% -45.8% 
T25 -3.0% -1.7% -20.3% -45.8% 
T50 +1.1% +0.3% +4.6% +16.1% 

1  Percentage of total area 
 
 
After the immediate maximum effect of mining, the losses of marten habitat are ameliorated over 
time by natural aging (‘succession’) of forests.  Losses in combined high/very high suitability 
marten habitat in the Mercoal portion of the Local Study Area attributed to the Project are 19.9% 
at 10 years post-construction and 20.3% at year 25.  With reclamation of the mines and natural 
succession of existing habitats the amount of high/very high suitability marten habitat at 50 years 
post construction is estimated to be higher by 4.6% than if mining had not occurred.  A similar 
pattern over time was projected for the Yellowhead portion of the LSA but with greater 
differences between mined and un-mined scenarios (Table 27).  These projections assume that no 
timber harvest or fire occurs during the 50 years post-construction but take into account natural 
vegetation succession.   
 
The proposed mining areas occur within two BMUs – Embarras (Yellowhead) and McLeod 
(2001) (Mercoal) (Figure 1).  The actual mining dragline/footprint of the Mercoal West and 
Yellowhead Tower projects affects 2.6% of the very high and 2.7% of the high suitability marten 
habitat in the Embarras BMU and 1.2% of the very high and 1.3% of the high suitability marten 
habitat in the McLeod (2001) BMU.  Table 27 summarizes projected differences in the supply of 
combined high/very high suitability marten habitat attributable to mining – in the context of the 
two surrounding BMUs (sub-regional watersheds).  Losses of high/very high marten habitat 
attributable to the Project amount to from 1.7% to 3.0% for the first 25 years.  At 50 years post-
construction a gain of from 0.3% to 1.1% is predicted to occur.  The increase in habitat at 50 
years is a result of increasing amounts of closed coniferous forest resulting from natural 
succession including succession of reclaimed mine lands on the existing Coal Valley mine.   
 
Recommended Mitigation Measure(s): 
 
The above calculations assume that existing and proposed mine lands are reclaimed in a manner 
that promotes marten habitat use.  Current reclamation methods on the CVM result in relatively 
open lodgepole pine forests with limited amounts of downed woody debris.  Marten do not 
appear to be regularly using these habitats at this point in time although they are utilizing 
remnant forest stands embedded within the mine footprint.  The following mitigation measures 
are recommended to increase marten habitat suitability and use of reclaimed mine lands: 
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• Marten use of regenerating stands may be enhanced with the occurrence of dense shrub 
and coniferous regeneration (Poole et al. 2004).  Selected native shrubs and trees should 
be planted to increase security cover for marten and their prey (varying hare, red squirrel, 
voles and mice).  
 

• The Ontario Forest Management Guidelines (Watt et al. 1996) call for the retention of at 
least 6 dead or dying trees per hectare with at least 2 of them exceeding 30-cm dbh.  
ASRD (2006) recommends maintaining 10% cover of downed woody debris and slash.  
Maximize downed woody debris (stumps) through direct placement of top-soil and 
associated slash and stumps. 
 

• ASRD (2006) recommends 1 to 2 residual forest patches per cleared area (timber harvest 
block).  Leave as many residual forest patches as possible to serve as security habitat for 
marten and as a seed source for native plant ingress.  Connective areas and strip of 
residual patches connected to core areas will be the most effective type of residual 
patches (Payer and Harrison 2003); 
 

• Payer and Harrison (2003) recommend snag volumes of 10 m3/ha or a snag basal area of 
4.5 m2/ha with snags having minimum heights of 6.7 and 5.5 m and minimum diameters 
of 21 and 10 cm.  Monitor snag density and attempt to achieve the above volumes. 

 
• In stands with sufficient under story, Payer and Harrison (2003) indicate that a 

regenerating forest becomes suitable for resident marten at 18 m2/ha basal area with mean 
tree heights of 9 m.  Monitor basal area of reclaimed forest areas and attempt to achieve 
the above results.   

 
5.3.1.3 Sensory Disturbance 
 
Marten are not known to be seriously affected by human presence unless excessive trapping and 
/or extensive forest fragmentation occurs (Buskirk and Ruggiero 1994).  Mowat (2006) reported 
that neither road density nor logging appeared to affect marten habitat selection when variation 
in ecosystems and stand structure were accounted for.  Cablk and Spaulding (2002) observed 
extensive use of active downhill skiing areas by marten in Colorado.  In a detailed review of 
noise effects on wildlife AMEC (2005) noted that no direct evidence of noise impacts on marten 
were available.  Kansas and Charlebois (2003; 2006) found that fisher (a related species) did not 
avoid areas within 500 metres of high use gravel roads in the boreal forest of northeastern 
Alberta.  Marten will possibly avoid some high quality habitat during blasting and coal hauling 
during active mining, but this will be a short to medium-term effect.   
 
Recommended Mitigation Measure(s): - None 
 
 
5.3.1.4 Movement Obstruction 
 
Marten move across the landscape in a manner that optimizes food resources within their home 
range (Buskirk and Ruggiero 1994).  Open areas that have no overstory are generally avoided 
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(Spencer et al. 1983, Hargis and McCullogh 1984, Buskirk and Powell 1994).  In stands with 
sufficient understory, Payer and Harrison (2003) indicate that a regenerating forest becomes 
suitable for resident marten at 18 m2/ha basal area with mean tree heights of 9 m.  Marten will 
cross shrubby or sparsely treed stands with less basal area and height than indicated above 
although minimal height and density thresholds are not fully understood.  Marten movements can 
be enhanced by linking open areas between forest stands with islands of forest cover and coarse 
woody debris (Soutiere 1979, Steventon and Major 1982).  Kansas and Charlebois (2005) 
observed that riparian strips as narrow as 10 metres were used by marten in a first-pass timber 
harvest area in the southern Alberta foothills.   
 
Marten movements will be limited on the mine site until forest cover re-establishes, likely 
sometime between 10 and 25 years post-reclamation.  Retention of residual tree islands or 
riparian buffers at narrow portions of the mine will enhance marten movement in the interim.  
The movement obstruction effect will not differ significantly however from an intense fire 
especially if direct placement of soil and slash is conducted and shrubs are planted.   
 
Recommended Mitigation Measure(s): – Design reclamation is such a way that remnant tree 
islands within the mine areas are connected.  Leave slash and stumps on site especially in narrow 
portions of the mine footprint.  Plant shrubs (alder and willow) early in the reclamation phase. 
 
 
5.3.1.5 Habitat Fragmentation 
 
Marten are adapted to and can tolerate a degree of habitat fragmentation within their home range.  
Potvin et al. (1999) suggested that marten will tolerate up to 50% cutover within the landscape 
but Poole et al. (2004) reported that this tolerance is more likely around 35% of their home 
ranges.  Chapin et al. (1998) showed that marten tolerated a median of 20% regenerating timber 
clearcuts in their home ranges and maximum values were 40% and 31% for males and females 
respectively.  Hargis et al. (1999) recommended that the combination of timber harvests and 
natural openings comprise <25% of landscapes >9 km2 in size.   
 
The current level of regenerating clearcuts and mined areas in the RSA is currently just under 
20%.  The current percentage of regenerating clearcuts per BMU is provided below: 
 

• Beaverdam  9.7% 
• Embarras  18.2% 
• Lendrum  25.6% 
• Lower Pembina 9.1% 
• McLeod (2001) 21.0% 
• McPherson  35.8% 
• Upper Pembina 12.7% 
 

 
The proposed Mercoal West and Yellowhead Tower mine extensions will initially add another 
2% to 3% of recently cleared forest to the Embarras and McLeod BMUs.  This amount of 
incremental regenerating forest leaves each of the affected BMUs below thresholds for habitat 
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fragmentation conducive to marten residence (i.e. under 35%+/-).  Although local fragmentation 
effects are of high magnitude, regional and sub-regional effects of the mine are of less magnitude 
and are below scientific thresholds outlined above. 
 
5.3.2 Lynx 
 
Lynx are listed as a Sensitive by the Alberta Fish and Wildlife Division (2005), meaning that it is 
a species not at risk of extinction or extirpation but that may require special attention to protect it 
from becoming at risk.  A total of 62 lynx were trapped from 1985 to 2001 within the eight 
RFMAs that overlap with the mine permit areas.  Lynx trails were more commonly recorded than 
marten in the mine permit areas during winter tracking surveys conducted in 2006 even though 
marten are much more (12 times) commonly trapped in the area.   
 
5.3.2.1 Increased Mortality 
 
Primary sources of lynx mortality are fur trapping, predation, starvation and cannibalism (Mowat 
et al. 2000).  Levels of mortality from fur trapping and predation vary between study areas but 
are relatively constant in a particular area over medium time frames (10 to 15 years).  Lynx 
populations are reliant on population levels of their main food source – snowshoe hare.  Lynx 
mortality from starvation and cannibalism within a given population occurs at higher levels 
during cyclic snowshoe hare lows.  Lynx populations fluctuate widely (15 to 20 times) because 
of a similar magnitude of hare population changes.  The main reason for these fluctuations is not 
mortality per se but variation in recruitment (pregnancy rates and in-utero survival).   
 
Among carnivores lynx have high levels of resilience in terms of their ability to respond to 
increased rates of juvenile and adult mortality with increased reproduction.  Adult in-utero litter 
size averages three to four.  Few live births occur during hare population lows but as hare 
numbers increase, yearling females begin to breed and adult litter sizes increase (Brand and 
Keith 1979, Slough and Mowat 1996).  Adult litter size averages four to five during hare 
population peaks and kitten survival is high (50-83%) (Mowat et al. 2000).   
 
Hare population abundance and trapping level can influence survival rates of lynx.  Mowat et al. 
(2000) reported that annual survival rates of adults in a lightly trapped population were >0.70 in 
southwestern Yukon (O’Donoghue et al. 1997) and >0.89 in a largely untrapped population in 
southwestern NWT and south-central Yukon (Poole 1994, Slough and Mowat 1996).  This was 
during the increase and peak phase of the hare cycle.  These same studies reported adult survival 
rates of from 0.09 to 0.40 for the first year of very low hare numbers.  Early lynx research studies 
suggested that trapping mortality was much higher than death from natural causes (Mowat et al. 
2000).  Brand et al (1976) noted that starvation was very rare and that starving lynx were simply 
more likely to be trapped.  Ward and Krebs (1985) determined that 95% of lynx mortalities 
among several lynx studies were from trapping.  Bailey et al. (1986) and Staples (1995) found 
that all lynx mortalities in their Alaska study areas were from trapping.  In another Alaska study 
Stephenson (1986) estimated that mortality rates from trapping ranged from 55 – 100%.  These 
early studies suggested that trapping mortality was additive to any natural mortality.   
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Lynx studies in the Yukon and NWT have shown relatively high natural mortality (mainly 
starvation) during the low phase of the hare cycle (O’Donoghue et al. 1997, Slough and Mowat 
1996, Poole 1994).  Poole (1994) found that the annual mortality rate from trapping (0.08) was 
higher than from natural causes (0.02) during peak and declining hare numbers but that death 
rate was higher from natural causes (0.48) than trapping (0.20) during the low period of the hare 
cycle.  This study was conducted in a lightly trapped area.  Slough and Mowat (1996) observed 
an annual mortality rate of 0.60 during a hare low with all deaths from natural causes.  They 
found however that 92% of dispersing lynx were killed by humans, mainly by trappers.  
Interviews from traditional land use surveys indicate that most lynx harvest in northeast Alberta 
occurs within 50-m of accessible linear features.  
 
It is often difficult to determine cause of death of radio-collared animals and therefore there is 
little accurate data on the relative proportion of natural lynx mortalities.  Starvation appears to be 
the most common natural cause of death.  Lynx are killed by other predators including cougars, 
wolverines, wolves, coyotes and other lynx (Mowat et al. 2000, Aubrey et al. 2000).  A recent 
coyote/lynx interaction study by Kolbe et al. (2007) observed that none of the 75 radio collared 
lynx marked during a 6-year lynx research project were killed by coyotes.   
 
There is little evidence in the literature to suggest that lynx suffer significant mortality from 
motor vehicle collisions.  Aubry et al. (2000) noted that none of 89 lynx radio-collared in 10 
studies in the contiguous United States, Nova Scotia and Canadian Rockies since the early 1980s 
died as a result in vehicle collisions.   
 
Unlike cougars, lynx are not a big game species in Alberta.  Therefore, increased legal hunting 
pressure due to improved human access will not likely occur.  Trapping of lynx is quota-based 
and recent lynx harvest has not been excessive.  Trapping access will not improve materially as a 
result of the development of the mine extension areas.  In fact, trapping access may deteriorate if 
the area is closed to non-mine personnel.  Vehicle speeds are reduced on mines to <70 kph 
further reducing the likelihood of vehicle collisions.  Overall, it is predicted that development of 
the Mercoal West and Yellowhead Tower mine extensions is unlikely to cause an increase in 
direct lynx mortality.  
 
Recommended Mitigation Measure(s): - None 
 
 
5.3.2.2 Habitat Alteration 
 
As is the case for most boreal wildlife species lynx have evolved and survived in the face of 
dynamic and unpredictably changing habitat structure and composition.  High severity fire in the 
boreal forest routinely replaces extensive patches of forest cover with younger seral stages of 
vegetation.  Affected areas are large - 40 – 60% of area in patches > 1,000 ha; 60 – 85% in 
patches > 250 ha (DeLong 1998).  Depending on fire intensity and landscape type, a variable 
number and distribution of unburned islands occur within large fire patches.  These islands 
usually occupy <6% of the total burn area (Eberhardt and Woodard 1987, Paragi et al. 1997).   
After a stand replacement event, the post-fire sere includes a herbaceous stage (0 – 5 years), a 
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shrub/sapling stage (6 – 25 years), a dense small tree stage (26 to 50 years), a transition stage - 
hardwood to conifer (50 – 100 years) and a mature/old growth stage (>100 years).   
 
Lynx do not frequently use younger regenerating stands of less than 15 to 20 years (Fuller et al. 
2007).  This is the case at all stages of the hare population cycle (Mowat et al. 2000).  Avoidance 
of young regenerating stands is due to a combination of lack of cover for hare and lynx during 
the first five +/- years following fire and the presence of overly dense shrub cover for hunting in 
the shrub sapling stage (6 to 20 years).  Lynx can and do travel across open areas (lakes rivers, 
cropland) of from several hundred metres to >1 km while dispersing (Brand and Keith 1979, 
Fortin and Huot 1995, Mowat et al. 2000) indicating that they will use open immediate post-fire 
areas for travel.  Preferred travel habitats are however mature closed forests with low hare 
abundance.   Both snowshoe hare and lynx prefer older regenerating forests (Roy et al. 1995, 
Westworth and Associates 2002) as they provide abundant forage and cover for both species.  
Mid-seral transition and mature forest of from 50 to 100 years are generally less suitable for 
hares (Roy et al. 1995) and lynx foraging.  Lynx appear to require mature and old growth forest 
with abundant stand structure (deadfall, upturned tree roots) for denning (Westworth and 
Associates 2002).  This general belief is countered by findings of Slough reported in Mowat et 
al. (2000) who located 30 of 37 lynx dens in regenerating forest stands aged approximately 30 
years.   
 
Hares avoid young regenerating clearcuts (Hodges 2000) but the exact age at which young 
clearcuts start to be suitable for hares has not been clearly determined and is likely site and 
region specific.  Logging, like fire, initiates the vegetation succession necessary to create 
optimum hare and lynx habitat.  Conventional, even-aged timber-harvest however results in a 
less complex and more truncated age class distribution than that resulting from natural fire.  
Mowat et al. (2000) concluded that timber harvest only provides quality lynx habitat if a dense 
understory of coniferous or deciduous vegetation results.  Silvicultural techniques (e.g. thinning) 
that suppress dense young tree understory will negatively affect hare availability, security cover 
and lynx habitat quality.  Westworth and Associates (2002) reported that forest harvesting may 
result in large areas of habitat that are not suitable for snowshoe hare foraging (and thus lynx 
foraging) for periods of 3-12 years (Koehler 1990, Koehler and Brittel 1990, Poole et al. 1996). 
The mine extension permit areas currently support a large proportion of high (33.3%-
Yellowhead and 35.9%-Mercoal) and very high (46.3%-Yellowhead and 51.7%-Mercoal) 
suitability lynx habitat primarily because of the abundance of mature closed coniferous forest.  
Immediate post-construction footprint will remove 17.2% and 13.0% of the very high and high 
suitability lynx habitat supply in the Mercoal West LSA.  Immediate habitat alteration is greater 
in the Yellowhead Tower LSA which will lose 42.9% and45.4% of high and very high suitability 
lynx habitat supply.   
 
Table 28 shows projected changes in the supply of combined high and very high suitability lynx 
habitat attributable to the Project at three time periods following immediate construction.  This 
was calculated by projecting habitat supply over time with and without the project.  Projections 
take into account natural vegetation succession as described in the Vegetation assessment 
completed for the Mercoal West and Yellowhead Tower Mine Extension Project (Geographic 
Dynamics Corp. 2008).  Supply changes are shown for the two permit areas (LSA) and the two 
BMUs that are affected by the mine extensions (McLeod 2001 and Embarras).  Changes in 
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habitat supply are shown the following time periods: +10 years (T10); +25 years (T25); and, +50 
years (T50).  Figure 19 illustrates changes in the distribution of habitat supply for lynx. 
 
 

Table 28.  Effects of the Project on High/Very High Suitability Lynx 
Habitat Supply1 

Time Period Embarras 
BMU 

McLeod 
BMU Mine Permit Areas 

   Mercoal West Yellowhead Tower 
T10 -0.2% -1.1% -11.0% -43.9% 
T25 +0.4% +0.1% +1.0% +7.3% 
T50 +0.4% +0.1% +1.0% +7.3% 

1  Percentage of total area 
 
After the immediate maximum effect of construction, the losses of lynx habitat are ameliorated 
over time by natural aging of existing forests and regeneration of forest on reclaimed lands.  An 
initial loss of combined high/very high suitability lynx habitat in the Mercoal portion of the 
Local Study Area attributed to the Project amounts to 11.0% at 10 years post-construction.  At 
years 25 and 50 there are 1.0% increases in high/very high lynx habitat attributable to the 
Project.  A similar pattern over time was projected for the Yellowhead LSA but with greater 
initial loss of lynx habitat at Year 10 (43.9%).  At years 25 and 50 a 7.3% increase in high/very 
high lynx habitat will result from the project.  These projections assume that no timber harvest or 
fire occurs during the 50 years post-construction but take into account natural vegetation 
succession.   
 
The proposed mining areas occur within two BMUs – Embarras (Yellowhead) and McLeod 
(2001) (Mercoal) (Figure 1).  The actual mining/ footprint of the Mercoal West and Yellowhead 
Tower projects affects 2.6% of the very high and 1.7% of the high suitability lynx habitat in the 
Embarras BMU and 1.9% of the very high and 0.9% of the high suitability marten habitat in the 
McLeod (2001) BMU.  Table 28 summarizes projected differences in the supply of combined 
high/very high suitability lynx habitat attributable to the proposed mine extensions - in the 
context of the two surrounding BMUs (sub-regional watersheds).  Losses of high/very high lynx 
habitat attributable to the Project amount to from 0.2% to 1.1% for the first 10 years.  At 25 and 
50 years post-construction small gains of from 0.1% (McLeod BMU) to 0.4% (Embarras) are 
predicted to occur.  The increase in habitat at 25 and 50 years is a result of increasing amounts of 
young closed coniferous forest resulting from natural succession including vegetation succession 
of reclaimed mine lands on the existing Coal Valley mine.  These types of habitats are preferred 
by snowshoe hare, the preferred prey of lynx. 
 
Recommended Mitigation Measure(s): 
 
The above calculations assume that existing and proposed mine lands are reclaimed in a manner 
that promotes lynx habitat use.  Current reclamation methods on the CVM result in relatively 
open lodgepole pine forests with limited amounts of downed woody debris and shrub 
regeneration.  Winter of 2006 tracking surveys showed that hares are using these stands but at 
somewhat lower levels than expected (Section 3.4.2).  Lynx were not observed to use 
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regenerating stands on the existing Coal Valley Mine during winter of 2006.  The following 
mitigation measures are recommended to increase lynx habitat suitability and use of reclaimed 
mine lands: 
 

• Selected native shrubs and trees should be planted to increase security cover for lynx and  
their prey (varying hare, red squirrel, voles and mice).  
 

• Plant coniferous trees at higher stem densities (>180 stems per acre) than is currently 
done on the existing CVM reclaimed lands.  This is to promote higher snowshoe hare 
densities. 
 

• Maintaining 10% cover of downed woody debris and slash. Incorporate slash into 
salvaged soil. 
 

• Leave as many residual forest patches, within and adjacent to the footprint, as possible to 
serve as security habitat for lynx and as a seed source for native plant ingress.   
 

5.3.2.3 Sensory Disturbance 
 
Lynx are generally tolerant of human presence and activity (Staples 1995).  They are easily 
captured by trappers, have little fear of human scent, respond to baits, and are attracted to visual 
lures (e.g. hanging grouse wing) (Mowat et al. 2000).  Lynx will flee from the immediate 
presence of humans but this response dwindles somewhat during low hare abundance.  Moderate 
levels of snowmobile activity do not seem to significantly affect lynx distribution or habitat use 
(Mowat et al. 2000, McKelvey et al. 2000).  Unpaved roads and trails (<15-m wide) in forested 
landscapes are regularly used by lynx for travel (Parker 1981, Koehler and Brittel 1990).  Paved 
highways do not appear to be used for travel but are crossed regularly.  Apps (2000) suggests 
however that paved roads have an influence on lynx spatial organization.  The roads in Apps’s 
study area received 1,119 to 8,322 vehicle passes per day, a level.  Kansas and Charlebois (2003, 
2006) observed that lynx in northeastern Alberta boreal forest readily utilized low and high use 
linear features for travel and did not exhibit a negative response to high use roads at distances of 
from 200 to 500 metres.   
 
Lynx will likely temporarily avoid areas within the mine permit adjacent to active mining 
(blasting and active hauling).  This effect will be short-term and based on the above evidence 
will not likely persist beyond the actual period of the effect (i.e. active mining).   
 
Recommended Mitigation Measure(s): - None 
 
5.3.2.4 Movement Obstruction 
 
Free movement of individual lynx is necessary to access high quality food and security cover 
resources, provide escape routes from natural and anthropogenic catastrophes, and to promote 
exchange of genetic materials.  All of these factors are important to the long-term persistence of 
meta-populations.  Lynx are effective dispersers and their movement does not appear to be 
significantly affected by roads, trails, seismic lines, large rivers or lakes.  McKelvey et al. (2000) 
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observed that lynx habitat use was not affected by narrow, unpaved roads of a density of 0.8 
km/km2 in north central Washington.  Koehler (1990) found that individual lynx in central 
Washington only crossed meadows with no security cover that were <100-m wide.  Lynx have 
adapted to large boreal fire events and at a population level appear to be able to move among and 
through large open areas periodically occurring on the landscape.  It is less clear to what extent 
lynx will travel across large open areas for within-home range movement as opposed to yearling 
dispersal movement.  Favoured travel routes for the lynx include ridges and saddles, and cover 
should be maintained in these areas.  
 
Lynx movements will be limited on the mine site until medium to tall shrub or forest cover re-
establishes, likely sometime between 10 and 25 years post-construction.  Retention of residual 
tree islands or riparian buffers at narrow portions of the mine will enhance lynx movement.  This 
effect will not differ significantly however from an intense fire especially if direct placement of 
soil and slash is conducted.   
 
Recommended Mitigation Measure(s): – Design reclamation is such a way that remnant tree 
islands within the mine areas are connected.  Leave slash and stumps on site especially in narrow 
portions of the mine footprint.   
 
5.3.2.5 Habitat Fragmentation 
 
Fragmentation acts to reduce total habitat area and to isolate patches of native vegetation, 
especially late seral stages.  Fragmentation can result from both anthropogenic and natural 
processes and actions (Andren 1994).  Often the term “patchiness” is used to describe landscape 
patterns resulting from natural disturbances and “fragmentation” for the effects of human –
caused disturbances (Buskirk et al. 2000).  Potential effects of fragmentation on lynx that are of 
most concern to biologists are: 
 

• reduction of area and patch size of late-successional forest and of optimal snowshoe hare 
habitat; 
 

• alteration of the amounts and structural complexity of seral forest stands; 
 

• creation of early-seral openings that facilitate access by competing predators (e.g. 
coyote); 

 
• increased densities of edges between early successional and older forest types; and, 

 
• reduction or blockage of movement of lynx to and from high quality habitat patches. 

 
There is some evidence to suggest that competition with coyotes can result in negative 
consequences for lynx (Buskirk et al. 2000).  The coyote is a highly adaptable generalist with 
high reproductive rate and high tolerance of humans.  Increased edge and proportion of 
landscape in early seral condition can result in increased coyote abundance in the boreal forest 
(Murray and Boutin 1991).  Coyotes have potential to affect lynx directly through interference 
(i.e. aggression or killing) and through exploitation of shared resources (i.e. eating hares).  
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Coyotes do periodically kill lynx (O’Donoghue et al. 1995) and use snowshoe hare as prey to a 
similar extent as lynx (O’Donoghue et al. 1998).  Buskirk et al. (2000) believe that the use of 
snowshoe hares by coyotes is unlikely to result in an effect on lynx populations because of the 
large changes in prey availability.  They do however believe that interference competition from 
coyotes is a potentially critical form of competition and may be a primary reason for the dubious 
conservation status of the lynx in the contiguous United States.  The occurrence of large tracts of 
reclaimed mine lands and roadside verges also produces high quality coyote habitat that could 
lead to increased coyote abundance and increased competition with lynx.  Coyotes are inherently 
less able to utilize deep snow areas than are lynx.  The proliferation of winter access (i.e. 
snowmobile trails and plowed roads) into areas previously dominated by lynx, has potential to 
result in the occupation of these areas by coyotes (Murray et al. 1995).  A recent long-term (6-
year) study by Kolbe et al. (2007) contradicts however, the above coyote/lynx inter-specific 
competition hypothesis.  The authors of this study found and concluded: 
 

• None of the 75 radio collared lynx marked during a 6-year lynx research project were 
killed by coyotes; 
 

• Coyotes were primarily scavengers during winter and rarely preyed on hares – estimated 
that coyotes killed one hare per week; 
 

• Coyotes did not repeatedly use a compacted trail during the same backtrack and did not 
travel closer to compacted snowmobile trails than randomly expected; 
 

• Coyotes did use compacted snow more than random expectation; 
 

• It is unlikely that limiting compacted snowmobile trails would significantly reduce 
exploitation competition between coyotes and lynx during winter; 

 
Recommended Mitigation Measure(s): - None 
 
 
5.3.3 Wolf 
 
Wolves are a common species in the Local and Regional Study areas.  From 1985 to 2001, a total 
of 148 wolves were trapped within the eight RFMAs that overlap with the mine permit areas.  
Wolf harvest by trappers is even and steady and there does not appear to be an increase in the 
late 1990s and early 2000s.  Wolf trails were among the most abundantly observed (n= 166) 
during the winter 2006 tracking surveys in the existing and proposed mine permit areas and in 
reclaimed mine areas.  Wolves are not a listed species at risk in Alberta or nationally. 
 
5.3.3.1 Increased Mortality  
 
Primary potential sources of human-caused mortality of wolves in the LSA and RSA are fur 
trapping, hunting, and vehicle mortality.  Trapping levels in the eight RFMAs that overlap the 
mine permit areas in the LSA and RSA averaged approximately 11 wolves per year from 1985 to 
2001.  Hunting levels are unknown as reporting of wolf harvest is not required in the Wildlife 
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Management Units encompassing the study area.  Because wolves travel routinely on secondary 
and even primary roads they are subject to potentially high levels of vehicle mortality (Mech 
1989, Boyd and Pletscher1999, Whittington et al. 2004).  Past and current levels of wolf 
mortality from vehicles are unknown in the LSA and RSA as this data is not recorded.  
Collisions of coal mining vehicles with wolves are however of a very limited and sporadic nature 
(pers. comm.-D. McCoy), primarily because of the low speed limits imposed on haul trucks.  
Demographic characteristics (e.g. large litter size) allow grey wolf populations to recover well 
from numerical lows as compared to other carnivores such as cougars, grizzly bears and 
wolverines (Weaver et al. 1996).   
 
Project-specific mortality of wolves is predicted to be minimal for the following reasons: 
 

• Hunting and the carrying of firearms is not permitted on the mine permit areas; and, 
 

• Vehicle traffic speeds on the mine and haul roads are limited to less than 70 kph. 
 
Recommended Mitigation Measure(s): – Continue to curtail hunting and firearm-access in the 
mine permit areas.  Continue to limit speeds of all vehicles on mine permit areas. 
 
5.3.3.2 Habitat Alteration  
 
Wolf use of landscape is influenced most strongly by ungulate prey availability, snow depths and 
human use levels - including linear features (Paquet 1993, Kuzyk et al. 2004, Whittington et al. 
2004).  Kuzyk et al. (2004) noted that wolves in the foothills of west-central Alberta preferred 
habitats with young vegetation.  Wolves prefer resting in open natural habitats with an open 
forest crown (allows light to enter) but with enough cover for protection from wind.  These 
conditions also represent optimum habitat for ungulates such as mule deer and elk.  Wolves may 
use forests altered by logging because these areas provided good deer habitat (important prey 
source) (Kuzyk et al 2004).  Wolf use of a landscape is generally governed by the manner in 
which prey species use the landscape (Kuzyk et al 2004).   
 
Consistent with Kuzyk et al. (2004) we lands were rated as wolf habitat based on ungulate prey 
habitat quality (Section 3.5.1).  The mine extension permit areas currently support a moderate 
proportion of high (12.3%-Yellowhead and 13.0%-Mercoal) and very high (20.3%-Yellowhead 
and 8.4%-Mercoal) suitability wolf habitat.  Immediate post-construction footprint will remove 
23.0% and 10.6% of the very high and high suitability wolf habitat supply in the Mercoal West 
LSA.  Immediate habitat alteration is greater in the Yellowhead Tower LSA which will lose 
56.6% and 39.3% of high and very high suitability wolf habitat supply.   
 
Table 29 shows projected changes in the supply of combined high and very high suitability wolf 
habitat attributable to the Project at three time periods following immediate construction.  This 
was calculated by projecting habitat supply over time with and without the project.  Projections 
take into account natural vegetation succession as described in the Vegetation assessment 
completed for the Mercoal West and Yellowhead Tower Mine Extension project (Geographic 
Dynamics Corp. 2008).  Supply changes are shown for the two permit areas (LSA) and the two 
BMUs that are affected by the mine extensions (McLeod 2001 and Embarras).  Changes in 
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habitat supply are shown for the following time periods: +10 years (T10); +25 years (T25); and, 
+50 years (T50).  Figure 20 illustrates changes in the distribution of habitat supply for wolf. 
 
 
 

Table 29.  Effects of the Project on High/Very High Suitability Wolf 
Habitat Supply1 

Time Period Embarras 
BMU 

McLeod 
BMU Mine Permit Areas 

   Mercoal West Yellowhead Tower 
T10 +2.3% +1.7% +19.8% +49.4% 
T25 -2.9% -1.2% -15.8% -50.2% 
T50 -3.4% -1.2% -15.5% -51.4% 

1  Percentage of total area 
 
After the immediate maximum effect of construction, the losses of wolf prey habitat are affected 
over time by herbaceous reclamation and natural aging of existing forests and regeneration of 
forest on reclaimed lands.  An initial gain of 19.8% (Mercoal) and 49.4% (Yellowhead Tower) of 
combined high/very high suitability wolf habitat occurs during the stand initiation which will 
result in high quality herbaceous ungulate forage.  At years 25 and 50 wolf habitat suitability 
declines because of in-filling of dense stands of forest which offer lesser amounts of herbaceous 
forage for ungulate prey.  These projections assume that no timber harvest or fire occurs during 
the 50 years post-construction but take into account natural vegetation succession.   
 
The proposed mining areas occur within two BMUs – Embarras (Yellowhead) and McLeod 
(2001) (Mercoal) (Figure 1).  The actual mining/ corridor footprint of the Mercoal West and 
Yellowhead Tower projects affects 2.8% of the very high and 2.5% of the high suitability wolf 
prey habitat in the Embarras BMU and 1.5% of the very high and 0.9% of the high suitability 
wolf habitat in the McLeod (2001) BMU.  Table 29 summarizes projected differences in the 
supply of combined high/very high suitability wolf habitat attributable to mining – in the context 
of the two surrounding BMUs (sub-regional watersheds).  Initial gains in high/very high wolf 
habitat attributable to the Project amount to from 1.7% to 2.3% for the first 10 years.  At 25 and 
50 years post-construction habitat losses of from 1.2% to 3.4% are projected to result from the 
project.  The decreases in habitat at 25 and 50 years result from increasing amounts of densely 
stocked young coniferous forest resulting from natural succession including succession of 
reclaimed mine lands on the existing Coal Valley mine.  These types of habitats are not favoured 
habitat by ungulates.   
 
Recommended Mitigation Measure(s) - None 
 
5.3.3.3 Sensory Disturbance 
 
Wolves are not particularly prone to sensory disturbance as evidenced by their regular use of 
active roads and logging/mining areas.  In nearby Jasper National Park, Whittington et al (2004) 
observed that wolves travelled on linear features including roads, rail-lines and trails 16% of the 
time (% of total distance backtrailed).  During this assessment it was found that backtrailed 
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wolves in the LSA and existing mine used linear features 12% of the time and travelled through 
open reclaimed areas for long distances.  Whittington et al (2004) also noted that: 
 

• wolves were more willing to cross low-use trails and roads than high-use roads; 
 

• none of the linear features were absolute barriers to wolf movement; and, 
 

• wolves avoided the hazards associated with people rather than the features used by 
people. 

 
Recommended Mitigation Measure(s): - None 
 
5.3.3.4 Movement Obstruction 
 
Grey wolves are wide ranging animals that in general are able to disperse across fragmented 
landscapes to occupy or reoccupy habitat provided they are not excessively trapped or shot.  
Wolves routinely travel through reclaimed mine lands in the Coal Branch region including the 
existing Coal Valley Mine in areas of little or no security cover.  Wolves in the region utilize 
both low and high use roads as travel corridors.  Movement obstruction associated with the 
Project is not a substantive issue affecting wolves in the local or regional area.   
 
Recommended Mitigation Measure(s): – None 
 
5.3.3.5 Habitat Fragmentation 
 
Movements of wolves are not expected to be affected seriously by proposed mining (Section 
5.3.3.4).  Habitat quality is not affected substantively at the sub-regional or regional scale by the 
Project (Section 5.3.3.2).  Fragmentation related to the Project is thus not expected to affect wolf 
populations in the region.   
 
5.3.4 Grizzly Bear 
 
Grizzly bears are listed as Special Concern by COSEWIC (2007).  In Alberta, the grizzly bear is 
listed as May be at Risk of extinction or extirpation at the general status level (AFWD 2005).  In 
March 2002, the Endangered Species Conservation Committee (ESCC) recommended to the 
then-Minister that the grizzly bear be listed as Threatened and that a recovery plan for this 
species be developed.  A draft plan was released in 2005 and is being finalized currently.  
Grizzly bears are resident in the study area at relatively low population levels.  A considerable 
amount of empirical research information related to the ecology and response to human land use 
of this species is available in the LSA and RSA.   
 
5.3.4.1 Increased Mortality 
 
Direct human-caused mortality, primarily licensed hunting and illegal and self-defence kills, is 
the factor most responsible for grizzly bear population declines in Alberta and elsewhere in 
North America (Servheen 1990, Mattson 1993, Alberta Grizzly Bear Recovery Team 2005).  
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McLellan et al. (1999) determined that 77% to 85% of mortalities of radio-collared grizzly bears 
from 13 different studies were human-caused.  Licensed hunting of grizzly bears in Alberta was 
suspended for three years as of March 2006.  Prior to the suspension of the grizzly hunt, licensed 
hunting accounted for approximately 52% of grizzly bear mortalities in Alberta between 1990 
and 2003 (Alberta Grizzly Bear Recovery Team 2005).  Illegal (15%) and self-defence (10%) 
kills remain as the primary sources of unregulated human-caused mortality.  Both of these 
sources of mortality are highest during the fall ungulate hunting season (Alberta Grizzly Bear 
Recovery Team 2005).  The Alberta Grizzly Bear Recovery Team (2005) reported that total 
human-caused mortality of less than 2.9% to 4.9% is required to maintain grizzly bear 
populations in moderate and optimal habitat.  Adult female survivorship needs to be 92% or 
greater in order for a grizzly bear population to be considered stable or increasing (Parks Canada 
1997).  Decreased security because of the presence of open roads, especially those that improve 
access to humans with firearms, tends to result in increased grizzly bear mortality (Aune and 
Kasworm 1989, Benn and Herrero 2002).  Areas with high densities of open roads can act as 
mortality sinks for grizzly bears (Roever 2007).   
 
Killing of problem bears accounted for approximately 5% of known mortalities in Alberta 
between 1990 and 2003 (Alberta Grizzly Bear Recovery Team 2005).  Problem bear actions 
typically arise from improperly stored attractants (e.g. garbage, human and pet food, agricultural 
feed and grains, livestock).  Problem bears are at times relocated of which as high as 30% die 
following relocation (Blanchard and Knight 1995).  Vehicle and train collisions are a known 
mortality source for grizzly bears accounting for approximately 5% of mortalities in Alberta.   
 
Records of 36 grizzly bear mortalities from the Coal Branch region from 1999 to 2006 showed 
the following sources of death: 
 

• illegal or suspected illegal (11);  
• legal hunting (7);  
• research accidents (4);  
• vehicle collision (3);  
• self-defence (2) 
• train collision (1);  
• natural (1);  
• problem wildlife (1); and,  
• unknown (6). 

 
Direct mortality of grizzly bears from the proposed mine extensions are unlikely.  Neither legal 
hunting nor firearms are allowed on the mine permit areas.  There are no records of grizzly bear 
deaths (radio-collared or otherwise) on mine lands in the last 30+ years of active mining in the 
Coal Branch.  This lack of mortalities on mine permit lands is likely the result of firearm 
restrictions and high levels of construction and operation activity dissuading illegal actions.  
Death of grizzly/brown bears from vehicle collisions normally occurs on high speed roads (>90 
kph) (Gunther et al. 1998, Servheen et al. 1998, Clevenger et al. 2002, Kaczensky et al. 2003).  
Speed limits on coal haul roads are less than 70 kph.  Sources of garbage at the mines are 
incinerated or removed promptly from the mine.  Problem bear actions at mines in the Coal 
Branch region are of extremely limited occurrence.   



81 
 

 
 
 
 
 
Recommended Mitigation Measure(s)  
 

• Maintain hunting and firearm restrictions on the reclaimed mine including after mining 
has ceased and until hiding cover on the mines is equivalent to that of natural closed 
forest cover types.; and,  

• Maintain haul truck and regular vehicle speeds of <70 kph. 
 
5.3.4.2 Habitat Alteration 
 
Grizzly bears actively select habitats and foods that provide them with the greatest possible net 
digestible energy (Hamer and Herrero 1983, Pritchard and Robbins 1989).  Net digestible energy 
takes into account digestibility, bite size and costs of extraction (Mattson 2000).  The amounts of 
digestible energy found in bear foods can vary from 10% to 95% (Mattson 2000).  Mattson et al. 
(1999) reported that foods with high levels of protein and lipids (fat) yield the greatest amount of 
net digestible energy for bears.  Male bears tend to benefit mostly from high levels of protein in 
foods and females from high levels of fat (Mattson 2000).  In Yellowstone National Park meat 
from large herbivores (elk and bison) offer the highest levels of digestible protein and the seeds 
of whitebark pine offer the highest fat content.  Ungulates eaten in the fall provide a source of 
both protein and fat (Mattson 2000).  Agronomic plants used for mine reclamation such as clover 
and alfalfa have high protein content and are selected by grizzly bears especially in spring and 
summer (Mattson 2000, Nagy and Russell 1978).   
 
Grizzly bears that ingest a greater proportion of high-energy foods rich in protein and fat tend to 
accumulate greater body mass, breed at an earlier age, have more frequent litters, and produce 
more cubs per litter (Bunnel and Tait 1981, Blanchard 1987, Hilderbrand et al. 1999).  Larger 
bears (i.e. higher body condition index-BCI) generally have higher reproductive success than 
smaller bears (Stringham 1990, Hilderbrand et al. 1999).  Boulanger (2005) reported that 
previous year BCI of female bears positively influenced the number of cubs produced in the 
Foothills Model Forest Grizzly Bear Research Project.  Rocky Mountain grizzly bears that rely 
primarily on berries (high carbohydrates/low protein) for fattening in the fall tend to be smaller 
and potentially produce fewer cubs than those that ingest more animal protein (Welch et al. 
1997, Felicetti et al. 2003, Herrero 2005).  Munro et a. (2006) reported that grizzly bears residing 
in the foothills habitats of the Yellowhead region consumed 2.5 times as much animal matter as 
those found in mountainous habitats.   
 
Mining and subsequent reclamation of the existing Coal Valley Mine has significantly changed 
landscape structure, composition and food production in the permit area for grizzly bears.  
Mining and reclamation in the CVM has resulted in removal of tree canopies, leading to 
increases in availability of high energy herbaceous plant material (clover, thistles, legumes) and 
an increase in ungulates (elk, deer) responding to increased forage and edge habitat.  There is 



82 
 

strong evidence to suggest that ungulates and plants used for reclamation are sought and used 
extensively by grizzly bears occurring in the vicinity of the Coal Valley Mine areas.  Similar 
findings were observed in the existing Luscar and Gregg River mines (Stevens and Duval 2005, 
Kansas 2005).  Bears using those reclaimed mine lands were on average larger than bears in an 
adjacent Subalpine landscape (Cheviot) and based on current scientific thought may have 
potential to produce more cubs over a given time period than bears using other areas.  The 
Gregg/Luscar permit block was considered to be an attractive habitat for grizzly bears and a 
source for enhanced cub production (Kansas 2005).  If similar reclamation measures are used at 
the Mercoal West and Yellowhead Tower extensions then impacts on grizzly bears from a 
habitat alteration perspective will likely be positive within 10 years post-construction.   
 
Recommended Mitigation Measure(s): 
 

• Plant native shrubs such as alder and willow early in the reclamation process to initiate 
hiding cover quickly; and, 
 

• Plant coniferous trees at a density that will hide a grizzly bear from an open road or mine 
edge at 30 metres. 

 
5.3.4.3 Sensory Disturbance/Movement Obstruction 
 
BIOS (1996) considered the interruption/alteration of movement corridors to be “…one of the 
most serious consequences of the Cheviot Project” for carnivores.  They rated effects of 
movement obstruction on grizzly bears as adverse and non-mitigable after 20 (short-term) and 
100 (long-term) years.  One of the primary reasons for these ratings was that bears would require 
trees as hiding cover for crossing the mine and that such cover would probably not occur on the 
mine site over the long-term.  Kansas and Collister (1999) also rated project-specific (local) 
impacts of the Cheviot mine on grizzly bear movement to be significant.  Cumulative (regional) 
effects to the year 2025 were however rated as insignificant primarily because post-mining 
reclamation and abandonment was predicted to result in grizzly bear movement across the mine 
sites.  Kansas and Collister (1999) used linkage zone models (Servheen and Sandstrom 1993) to 
predict linkage and fracture zones immediately and 25 years after mining.  They considered the 
Gregg/Luscar mine permit block to be one of two fracture zones in the region as of 1999.  
Modelling to the year 2025 showed that abandonment and reclamation activities ameliorated the 
fracture zone on the Gregg/Luscar mine permit block.  Both BIOS (1996) and Kansas and 
Collister (1999b) suggested mitigation measures to enhance movement across the Cheviot mine 
site.  These measures included retaining tree islands and creating post-mining topography and 
landforms that would optimize security for bears.   
 
Subsequent analysis of extensive radio-telemetry locations collected by the FMFGRP from 1999 
to 2003 indicates that grizzly bears generally move freely across areas of dispersed as well as 
concentrated human use in the Yellowhead region (Stenhouse and Graham 2005).  Analysis of 
road crossings showed no evidence that roads with high volume traffic (>100 vehicle passes per 
day) acted as barriers to grizzly bear movements (Graham et al. 2005).  Roever (2007) showed 
that 63% of adult female, 55% of adult male and 70% of subadult grizzly bears selected areas 
close to roads.  Schwab (2003) used graph-theory models to predict and map landscape 
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connectivity and movement paths for adult female grizzly bears.  Movement paths were in large 
part derived from actual bear movement.  Stevens and Duval (2005) presented Schwab’s results 
for the Gregg/Luscar and Cheviot mine permit areas.  They showed that at least 3 high 
probability movement paths occurred across the reclaimed and active Gregg/Luscar mining 
areas.  These movement linkages have been corroborated by observations of regular movement 
through mining areas (largely devoid of tree cover) by mine staff.   
 
Grizzly bears routinely used the mine permit footprint areas of the existing Coal Valley Mine 
between 1999 and 2005 (see Figure 11).  A total of 16 grizzly bears (960 locations) occurred 
within the Coal Valley mine permit area between 1999 and 2005.  Eight of these animals spent 
time in the permit area for more than one year with one bear spending 4 years, two bears for 3 
years and five bears for 2 years.  Of the 16 bears and 960 locations recorded within the Coal 
Valley mine permit area 13 bears spent time (170 locations) within the boundaries of the mine 
footprint – most of this in the reclaimed areas.  Two bears –one adult male and one adult female-
spent three and four years respectively on the mine footprint.   
 
Grizzly bears will likely be displaced from the active mining time period for the Mercoal and 
Yellowhead mines.  Displacement will result from construction noise and blasting.  Based on 
radio-collared bear locations from 1999 to 2005 this area is not however used heavily by 
grizzlies.  At some point shortly after reclamation grizzly bears will be attracted to the 
herbaceous forage and ungulates on the mine footprint as was observed on the Luscar/Gregg and 
CVM areas.  The mined lands will not act as a serious barrier to grizzly bears, with the possible 
exception of during active blasting and hauling.   
 
Recommended Mitigation Measure(s): 
 

• Maintain a 30 metre buffer zone of undisturbed natural habitat along well developed 
riparian corridors; 
 

• Leave residual patches within, or adjacent to, the mine footprint to facilitate movement 
across mine site; 

 
• Plant native shrubs such as alder and willow early in the reclamation process to initiate 

hiding cover quickly; and, 
 

• Plant coniferous trees at a density that will hide a grizzly bear from an open road or mine 
edge at 30 metres. 
 

5.4 Project Impact Ratings Summary 
 
Table 30 summarizes ratings for impact types and VECs based on the criteria described in Table 
26 of Section 5.2.  Ratings were based on predicted post-mitigation (residual) conditions and 
assume successful implementation of recommendations outlined by VEC and impact type in 
Section 5.4.  These criteria were used along with several other factors to come to a determination 
of whether or not Project-specific effects on a VEC are significant or insignificant.  Other factors 
include: 
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• Existing information from past development activities including baseline studies; 
 
• Analog studies from this locality and other regions; 

 
• Specific mitigation strategies and likelihood of success; and, 

 
• Professional judgment and experience. 

 
An effect was considered to be significant if it was not reversible over the medium to long-term, 
was of high magnitude and was likely to result in long-term impacts on regional or sub-regional 
population sustainability of the VEC.  Significant impacts were also considered to influence the 
VEC in a manner far removed from that predicted on the basis of the natural range of variability.   
None of the Project-specific impacts on VECs were predicted to be significant with respect to 
regional or sub-regional populations of the VECs considered.   
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Table 30 Summary of Project Impacts to VEC Carnivore Species 
VEC Nature of 

Potential 
Impact or 
Effect 

Mitigation/ 
Protection 
Plan 

Type of 
Impact or 
Effect 

Geographical 
Extent 1 

Duration 2 Frequency3 Reversibility4 Magnitude 5 Project 
Contribution6 

Confidence 
Rating7 

Probability of 
Occurrence8 

Significance9 

1. Grizzly Bear 

Application Local Extended Continuous Reversible in 
long term 

Moderate Positive High High Insignificant Habitat Alteration 

Cumulative Regional Extended Continuous Reversible in long 
term 

Moderate Positive High High Insignificant 

Application Regional Long Isolated Reversible in 
short term 

Low Negative High High Insignificant Sensory Disturbance 

Cumulative Regional Extended Periodic Reversible in 
short term 

Low Negative High High Insignificant 

Application Local Extended Continuous Reversible in 
long term 

Low Negative High High Insignificant Habitat Fragmentation 

Cumulative Regional Extended Continuous Reversible in 
long term 

Low Negative High High Insignificant 

Application Local Extended Occasional Reversible in 
long term 

Low Negative High Medium Insignificant Increased Mortality 

Cumulative Regional Extended Occasional Reversible in 
long term 

High Negative High Medium Significant 

Application Local Long Isolated Reversible in 
long term 

Low Negative High Low Insignificant Barriers to Movement 

Cumulative Regional Extended Continuous Reversible in 
long term 

Low Negative High Low Insignificant 

2. Lynx 

Application Local Extended Continuous Reversible in 
long term 

Moderate Positive Moderate High Insignificant Habitat Alteration 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Positive Moderate High Insignificant 

Application Regional Long Isolated Reversible in 
short term 

Moderate Negative Moderate High Insignificant Sensory Disturbance 

Cumulative Regional Extended Periodic Reversible in 
short term 

Moderate Negative Moderate High Insignificant 
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Table 30 Summary of Project Impacts to VEC Carnivore Species 
VEC Nature of 

Potential 
Impact or 
Effect 

Mitigation/ 
Protection 
Plan 

Type of 
Impact or 
Effect 

Geographical 
Extent 1 

Duration 2 Frequency3 Reversibility4 Magnitude 5 Project 
Contribution6 

Confidence 
Rating7 

Probability of 
Occurrence8 

Significance9 

Application Local Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant Habitat Fragmentation 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant 

Application Local Extended Occasional Reversible in 
long term 

Low Negative Moderate Medium Insignificant Increased Mortality 
 

Cumulative Regional Extended Occasional Reversible in 
long  term 

Low Negative Moderate Medium Insignificant 

Application Local Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant Barriers to Movement 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant 

3. Wolf  

Application Local Extended Continuous Reversible in 
long term 

Moderate Positive High High Insignificant Habitat Alteration 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Positive High High Insignificant 

Application Regional Long Isolated Reversible in 
short term 

Low Negative High High Insignificant Sensory Disturbance 

Cumulative Regional Extended Periodic Reversible in 
short term 

Low Negative High High Insignificant 

Application Local Extended Continuous Reversible in 
long term 

Low Negative High High Insignificant Habitat Fragmentation 

Cumulative Regional Extended Continuous Reversible in 
long term 

Low Negative High High Insignificant 

Application Local Extended Occasional Reversible in 
long term 

Low Negative Moderate Medium Insignificant Increased Mortality 
 

Cumulative Regional Extended Occasional Reversible in 
long term 

Low Negative Moderate High Insignificant 

Barriers to Movement Application Local Long Isolated Reversible in 
long term 

Low Negative High Medium Insignificant 
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Table 30 Summary of Project Impacts to VEC Carnivore Species 
VEC Nature of 

Potential 
Impact or 
Effect 

Mitigation/ 
Protection 
Plan 

Type of 
Impact or 
Effect 

Geographical 
Extent 1 

Duration 2 Frequency3 Reversibility4 Magnitude 5 Project 
Contribution6 

Confidence 
Rating7 

Probability of 
Occurrence8 

Significance9 

Cumulative Regional Extended Continuous Reversible in 
long term 

Low Negative High High Insignificant 

4. Marten  

Application Local Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant Habitat Alteration 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant 

Application Regional Long Isolated Reversible in 
short term 

Low Negative High High Insignificant Sensory Disturbance 

Cumulative Regional Extended Periodic Reversible in 
short term 

Low Negative High High Insignificant 

Application Local Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant Habitat Fragmentation 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant 

Application Local Extended Occasional Reversible in 
long term 

Low Negative High Medium Insignificant Increased Mortality 
 

Cumulative Regional Extended Occasional Reversible in 
long term 

Low Negative Moderate Medium Insignificant 

Application Local Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant Barriers to Movement 

Cumulative Regional Extended Continuous Reversible in 
long term 

Moderate Negative Moderate High Insignificant 

1. Local, Regional, Provincial, National, Global 
2. Short, Long, Extended, Residual 
3. Continuous, Isolated, Periodic, Occasional, Accidental, Seasonal 
4. Reversible in short term, Reversible in long term, Irreversible - rare 
5. Nil, Low, Moderate, High 
6. Neutral, Positive, Negative 
7. Low, Moderate, High 
8. Low, Medium, High 
9.Insignificant,Significant
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6.0 CUMULATIVE EFFECTS ASSESSMENT 
 
Cumulative effects are changes to the environment that are caused by an action in combination 
with other past, present and future human actions (Hegmann et al. 1999).  This section of the EIS 
assesses the nature and significance of potential effects on mammalian carnivore VECs resulting 
from the Project combined with the existence of other works or other past, present and 
reasonably foreseeable future projects.  General methods for this assessment follow approaches 
outlined in the Cumulative Effects Practitioners Guide (Hegman et al. 1999) and the 
EUB/AENV/Natural Resources Conservation Board Information Letter “Cumulative Effects 
Assessment in Environmental Impact Assessment Reports Required under the Alberta 
Environmental Protection and Enhancement Act” (EUB/AENV/NRCB 2000).  The latter source 
states that a CEA “.....should include a discussion of historical developments and activities that 
have created the current “baseline” conditions.  It should clearly: 
 

• Describe the state of the environment that will be affected by the proposed development; 
• Predict the incremental consequences of developing the Project; 
• Identify potential interactions of stresses created by the Project with other stresses and, if 

possible; 
• Predict the cumulative consequences of those combined effects.” 

 
6.1 Regional Issues of Concern 
 
Regional issues/impacts of concern affecting carnivore VECs are outlined in Sections 5.1 and 
5.3.  These same issues identified for Project-specific impact assessment pertain to this 
cumulative effects assessment.  In summary these include: 
 

• habitat alteration; 
• increased mortality; 
• sensory disturbance/effective habitat loss; 
• habitat fragmentation; and, 
• movement obstruction. 

 
Within the Local Study Area (LSA) only timber harvest, well sites and associated pipeline, and 
the Project are currently active.  Due to recent concerns about mountain pine beetle no future 
logging is expected within the LSA prior to reclamation and abandonment, and past logging is 
reflected in the existing coverage maps.  Well sites and pipelines will be relocated to 
accommodate the Project and further oil and gas production in the mine permit areas is not 
likely.  Hunting is not allowed in the LSA.  Therefore, cumulative effects were not considered at 
the scale of the LSA.  Future impacts associated with the LSA were addressed within the project-
specific assessment (Section 5.0). 
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In the Regional Study Area the primary land uses that may add to and/or interact with Project 
effects to impact carnivore VECs include: 

• Clearcut timber harvest; 
• Mountain pine beetle harvest; 
• Petroleum exploration and development (pipelines, well sites, roads); 
• Other surface coal mines; and, 
• Hunting and trapping. 

 

6.2 VEC Selection 
 
Wildlife VECs chosen for assessment of cumulative effects are the same as those selected for 
assessment of Project effects – marten, lynx, wolf and grizzly bear.  Each of these VECs is 
subject to the same impact types as were assessed for project-specific impacts, but the effects are 
exerted at a broader, regional (watershed and multi-watershed) scale.   
 

6.3 Study Area Boundaries 
 
Setting boundaries for Cumulative Effects Assessment (CEA) is the process of establishing 
limits to the area and period of time examined for an assessment.  Both spatial and temporal 
boundaries are required.   
 
6.3.1 Spatial Boundaries 
 
The study area delineated for the assessment of cumulative effects on mammalian carnivore 
VECs is the same as the Regional Study Area (RSA) outlined in the project-specific impact 
assessment. The RSA was based on the boundaries of existing Bear Management Units (BMUs) 
from the Foothills Model Forest Grizzly Bear Project (Stenhouse and Munroe 2002).  BMUs 
were based on tailoring of watershed units to a size similar to an adult grizzly bear home range 
(300 to 400 km2).  The overall size of the RSA (2,658 km2) is similar to the RSA used for other 
grizzly bear CEAs in the Coal Branch region including the Cheviot (BIOS 1996) and Coal 
Valley Mine Extension (Kansas and Herrero 1999) projects.  The RSA encompasses, in whole or 
in part) the annual home ranges of over 30 grizzly bears (Section 4.4.6).  Grizzly bears have the 
largest home range requirements of all regional carnivore species hence the RSA is considered to 
be sufficiently large to assess marten, lynx and wolf regional impacts.  The RSA for cumulative 
effects assessment encompasses all representative land uses and regional ecosystems in the study 
area and is of sufficient size to place the Project impacts in a regional context.   
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Detailed baseline biophysical and land use descriptions for each of the BMUs within the RSA is 
provided in Section 3.1 of this EIS.   
 
6.3.2 Temporal Boundaries 
 
The temporal boundaries of a CEA should cover the time period before most major land actions 
were initiated as well as after the major effects of the Project have ended and conditions have 
returned substantively back to conditions prior to the Project (Hegmann et al. 1999).   
 
To assess the cumulative impacts of the project within the RSA, the following time periods were 
assessed and compared: 

• T0 (baseline reflecting past timber harvest, transportation development, petroleum 
development and mining)  

• T10 (project maximum disturbance) 
• T25 (regional maximum disturbance) 
• T50 (project regional net impact) 

 
6.4 Other Land Uses/Actions 
 
Cumulative effects can arise when residual environmental effects from a planned project overlap 
in time or in space with the environmental effects of other planned or reasonably foreseeable 
land actions (Peterson et al. 1987).  The purpose of this section is to identify other past, present 
and future land actions that have caused or may cause effects and that have potential to interact 
with effects of the proposed Mercoal West and Yellowhead Tower mine extension Project.   
 
6.4.1 Past/Current Land Actions in the RSA 
 
Past land actions are no longer active yet their footprints continue to represent a potential 
disturbance to wildlife VECs.  Within the RSA these past actions include clearcut timber harvest, 
petroleum exploration and development, coal mining, transportation development (roads), 
hunting and fur trapping.  Baseline inventory in the RSA is reflective of past land uses.  Past 
activities of the primary land uses are summarized below.  Much of this information is also 
included in Section 3.0 of this report and in the vegetation impact assessment for this Project 
(Geographic Dynamics Corp. 2007).   
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6.4.1.1 Timber Harvest 
 
The single largest, by area, human-caused disturbance in the RSA is clearcut timber harvest 
(Geographic Dynamics Corp 2007).  The project RSA is within a portion of the Hinton Forest 
Management Area (FMA) that has been extensively logged in the past 40 years.  Timber harvest 
has increased substantially in the area since 1997 hence many of the clearcuts are in the early 
stand establishment stage.  Previously-logged and regenerating forest stands occupy a large 
portion of the RSA (17%, or 45 644.3 ha).  The amount of previously logged forest in any given 
BMU ranges from a low of 9.1% to a high of 35.8% (mean = 18.9%).   
 
6.4.1.2 Petroleum Exploration and Development 
 
Since 1930 a total of 226 wells were drilled by the oil and gas industry in the RSA.  As of 2006, 
125 of these wells were classified as flowing gas; 75 abandoned; 17 miscellaneous, 7 unknown, 
1 water injection; and 1 suspended.  Of the 4,316 quarter sections represented in the RSA, 217 
(5.0%) supported wells as of 2006.  A total of 1,174-km of pipeline were present in the RSA as 
of 2006.  Current density of pipelines in the RSA is 0.44 km/km2.  Much of the pipeline length 
reported lies adjacent to linear features mapped as roads.  No pipelines were built prior to 1980.  
A total of 6,187-km of cutline are present in the RSA currently.  BMUs with the highest density 
of cutlines are: Embarras (3.0 km/km2); McPherson (2.6 km/km2); McLeod (2.6 km/km2); and, 
Lower Pembina (2.5 km/km2).  Lowest cutline density was found in the Beaverdam (1.6 
km/km2) and Upper Pembina (1.9 km/km2) BMUs.   
 
6.4.1.3 Surface Coal Mining 
 
Active and reclaimed coal mining footprint currently occurs within 5 BMUs (Beaverdam, 
Embarras, Lendrum, McLeod and Upper Pembina) and occupies a total of 4,555-ha (1.7%) of the 
RSA.  This is associated with the Coal Valley Mine.  Currently, 3,190-ha (30.2%) of the baseline 
mining footprint is reclaimed.   
 
6.4.1.4 Roads  
 
Roads in the RSA were classified according to six classes: 2-lane paved; 1-lane gravel; 2-lane 
gravel; unimproved; unclassified; and, truck trail.  The total density of these six combined road 
classes was calculated for each BMU and for the RSA as a whole.  Baseline total road length in 
the RSA was 1,543.8-km made up of: 588.1-km of unimproved; 474.9-km of 1 –lane gravel; 
281.2-km of 2-lane gravel; 181.6-km of truck trail; 15.9-km of paved; and, 2.1-km of 
unclassified road.  Average road density for the entire RSA for the baseline condition is 0.58 
km/km2.  Road density by BMU ranges from a low of 0.41 km/km2 (McLeod 2001) to a high of 
0.79 km/km2 (Embarras).  Road densities for the remaining BMUs were: 0.42 km/km2 for 
Beaverdam; 0.46 km/km2 for Lower Pembina; 0.61 km/km2 for Upper Pembina; 0.64 km/km2 for 
McPherson; and 0.73 km/km2 for Lendrum.   
Roads and other linear features were also classified according to their level of usage in the 
baseline condition (independent of their feature type).  A summary of linear feature densities by 
use-level class and season (summer versus winter) was provided in Section 3.3.  Total summer 
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linear feature densities in the RSA averaged 0.92-km/km2 and ranged from a low of 0.39-km/km2 
in the Pembina BMU to a high of 1.31 km/km2 in the McLeod BMU.  High and very high (>70 
vehicle passes/week) summer linear feature densities ranged from a low of 0.06-km/km2 in the 
McLeod (2001) BMU to a high of 0.18-km/km2 in the Embarras BMU.  Total winter linear 
feature densities in the study area ranged from a low of 0.39 km/km2 in the Lendrum BMU to a 
high of 1.09 km/km2 in the McLeod BMU.  Winter linear feature density was on average 29% 
less than summer density.  High and very high (>70 vehicle passes/week) winter linear feature 
densities ranged from a low of 0.03 km/km2 in the McLeod (2001) BMU to a high of 0.17 
km/km2 in the Embarras BMU. 
 
6.4.1.5 Fur Harvest 
 
Fur harvest records were summarized from 1985 to 2001 by Registered Fur Management Area 
(RFMA) in Section 3.7.  A total of 22 RFMAs overlap with the RSA.  Activity levels and 
distribution of harvest by species differs widely between RFMAs.   
 
6.4.2 Future Land Actions in the RSA 
 
Quantification of future land uses is one of the most difficult and imprecise aspects of CEA.  
Hegmann et al. (1999) noted that the selection of future land actions must consider the certainty 
of whether the action will actually proceed.  They categorize three types of future land actions 
for CEA: 
 

• Certain – The action will proceed or there is a high probability the action will proceed; 
 

• Reasonably foreseeable – The action may proceed, but there is some uncertainty; and, 
 

• Hypothetical – There is considerable uncertainty whether the action will ever proceed. 
 

For the purposes of this CEA most of the likely future land actions (within the 50-year temporal 
boundary) are classified as reasonably foreseeable and include timber harvest (including pine 
beetle destruction and salvage); petroleum development, and surface coal mining, and associated 
road building for each of these land uses.  Fur harvest can be considered as a certain future land 
use.  Below we describe the nature and predicted extent of these land uses.   
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6.4.2.1 Timber Harvest and Mountain Pine Beetle 
 
Future effects of timber harvest on mammalian carnivore habitat were based on changes in 
regional vegetation cover based on futures projections by Geographic Dynamics Corp. (2007).  
Timber harvest projections utilized information from the 2007 Hinton Wood Products 
management plan (Hinton Wood Products 2007) as well as information provided by Sunpine 
Forest Products Ltd. (Geographic Dynamics Corp. 2007).  Because no firm projections were 
available beyond 5-years for Hinton, and 25 years for Sunpine, Geographic Dynamics Corp. 
(2007) assumed a harvest regime (calculated by area) similar to that of the past 50 years after a 
pause to accommodate an anticipated mountain pine beetle infestation.  

Approximately 11,000 ha were projected to be harvested in the interval between T10 and T25, 
and an additional 14,000 ha were projected to be harvested in the interval between T25 and T50. 
Harvesting was confined to moderate and closed conifer and or mixed cover classes within 
cutblocks provided by Hinton Forest Products. As no sequencing of harvest was available 
beyond 5 years, it was assumed that harvesting would take place primarily adjacent to existing 
operations. Planned harvesting within the Sunpine FMA was provided until 2025 and was 
included in the projections at T25.  Second cut harvesting was not included in timber harvest 
projections (Geographic Dynamics Corp. 2007).  

An epidemic of pine beetle (Dendroctonus ponderosae) has caused a loss of approximately 40% 
of British Columbia’s merchantable pine forests in its Timber Harvesting Land Base as of 2006 
(Geographic Dynamics Corp. 2007).  This pine beetle infestation is currently spreading into 
Alberta, with a projected peak infestation in approximately eleven years. Hinton Wood Products 
has ranked the susceptibility of the forests in their FMA with the Mountain Pine Beetle Pine 
Stand Ranking system, which ranks the forests from 1 (most vulnerable) to 3 (least vulnerable) 
(Hinton Wood Products, 2007). Although it is likely that Rank 2 (which composes the vast 
majority of the FMA) as well as Rank 1 will be affected, Geographic Dynamics Corp (2007) 
conservatively assumed and projected pine-beetle effects of 4,329 ha of Rank 1 forests.  
 
6.4.2.2 Petroleum Exploration and Development 
 
It was not possible to accurately predict the magnitude and distribution of future oil and gas 
exploration and development as no future spatially-explicit plans were available.  A total of 216 
wells were drilled in the RSA since 1970 or approximately 6 wells per year.  If this level of 
drilling is replicated for the next 50 years then approximately 300 more wells could be drilled.  
Assuming a linear relationship between pipeline length and number of wells then an estimated 
(maximum) 110-km of additional pipeline may be constructed.  This is a worst-case scenario as 
it does not take into account shared access between industries and companies or access closures 
of reclamation.   
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6.4.2.3 Surface Coal Mining 
 
CEA projections included the potential for development of the Robb Trend mine and took into 
account spatial projections of vegetation succession on the existing Coal Valley Mine.  All of the 
current and future reclaimed mine areas were aged based on time since reclamation seeding date 
(Geographic Dynamics Corp. 2007).  Prior to the seeding date all mined areas were classified as 
Barren Land.  This resulted in an overestimation of the amount of barren land at T0.  Table 31 
details how the reclaimed areas were classified over time.  

 

Table 31.  Projected succession of reclaimed mine areas. 

Time since reclamation seeding (Years) 

 1-10 11-20 21-30 31-40 >41 

Pit Lakes Water Water Water Water Water 

Lowland Open Wetland Open Wetland Open Wetland Open Wetland Open Wetland 

Upland Upland Herb Open Forest 
Regeneration 

Closed Forest 
Regeneration 

Moderate 
Conifer 

Moderate 
Conifer 

 

6.4.2.4 Fur Harvest 
 
Trapping is likely to continue in the RSA.  Harvest levels are difficult to predict and are 
dependant largely on fur prices, RFMA tenure and levels of industrial activity.  It is reasonable to 
assume that future trapping levels will occur at average levels from 1985 to 2001.   
 
 
6.5 Project Interactions and Impacts 
 
The mine extension Project has potential to interact with other past, present and future land 
actions (Section 5.7.4) and result in the following impacts to wildlife VECs: 
 

• direct habitat loss and alteration; 
• sensory disturbance and effective habitat loss; 
• habitat fragmentation; 
• increased mortality; and 
• barriers to movement. 

 
Described below are two basic kinds of potential interactions between the Project and past, 
present and planned future land actions.   
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Additive/Compounding Effects 
 
Direct habitat alteration, fragmentation and sensory disturbance resulting from the Project’s mine 
extension activities will add to similar effects from existing land uses in the RSA.  This could 
result in declines in carnivore VEC habitat and populations.  These kinds of cumulative effects 
have also been described as “nibbling” or “space crowding” effects (Peterson et al. 1987; 
Sonntag et al. 1987) and can express themselves at different scales of assessment.  They usually 
refer to a high density of impacts on a single environmental medium.  Examples from the mine 
extension Project would be persistent additions of land clearing (clearcut blocks, mine lands, 
roads) that compound to affect VEC habitat supply and populations.   
 
Interactive/Synergistic Effects 
 
These are cumulative effects that can arise when the total effect of an interaction between two or 
more actions is greater than the sum of the effects of the individual actions (Peterson et al. 1987).  
An example would be if the mine’s habitat quality attracted animals to the mine and they were 
subsequently killed by hunters near the mine site.  Another example would be if increased access 
from industrial roads into high quality habitat resulted in a higher success of hunting and 
trapping mortality.   
 
6.6 Analysis of Cumulative Effects 
 
This section provides the technical information necessary to assess whether Project effects 
interacting with effects of past, present and future land uses are likely to result in significant 
cumulative impacts on mammalian carnivore VECs.  Information sources relied upon for this 
analysis included: 
 

• Futures projections of habitat change resulting from Project and cumulative land uses as 
described in Section 5.3 of the EIS; 
 

• Futures projections of land use change (e.g. linear features) that could result in a 
cumulative effect on carnivore VEC populations; 
 

• Scientific information on response of carnivore VECs to similar landscape-level human 
activities from region-specific studies or analogous studies from other regions; and, 
 

• Scientific information on the natural range of variability of landscape-level natural 
disturbances that are similar to the effects of human land uses. 
 



96 
 

An effect was determined to be significant if the Project impacts, when added to effects of other 
existing and proposed land uses, were likely to exceed the assimilative capacity of a species.  A 
significant cumulative effect is one that has already or would exceed established criteria of 
scientific effects thresholds associated with potential adverse effects, and as such result in a 
detectable change in biological, social or economic parameters beyond the range of natural 
variability. 
 
6.6.1 Marten 
 
Table 32 shows the relative susceptibility of marten to various existing and proposed land uses in 
the region, according to effect type (e.g. habitat alteration vs. increased mortality).  Detailed 
discussion supporting these relative susceptibility ratings are provided in Section 5.3.1.  The 
purpose of this matrix is to focus discussion of cumulative land use impacts on those impacts 
with the greatest potential to exert population level effects.    
 
As shown in Table 32 and discussed in Section 5.3.1, marten are not highly susceptible to 
sensory disturbance or movement obstruction.  Sensory disturbance effects are generally short-
lived and marten readily use regenerating forest cover for movement, just as they have evolved 
to use regenerating forests following large fire events.   
 
Fur harvest, and large-scale habitat alteration and fragmentation are the effects most likely to 
result in marten population decline (Table 32).  Significant regional cumulative effects on marten 
populations could arise in two ways: 
 
Scenario #1. Loss of high quality marten habitat (older conifer forests) from clearcut timber 

harvest, pine beetle salvage and surface coal mining occurs at or beyond levels 
that trigger a regional decline in marten populations; 

 
Scenario #2. Fur harvest levels increase to a point that is unsustainable in terms of marten 

populations. 
 
Cumulative effects scenario #1 is not likely to occur for a two main reasons.  Firstly, several 
scientific studies conducted in North America have shown that marten will tolerate timber 
harvest levels of up to 35% in their home range.  Harvest levels in the RSA average 20% and are 
at or below the 35% ‘threshold’ for all sub-watersheds (BMUs) in the RSA (Section 5.3.1.5).  
Secondly, future harvest levels taking into account the mine extension Projects and projected 
timber harvest and beetle salvage result in relatively small (2 to 3%) losses of high/very high 
quality marten habitat 10 and 25 years into the future.  Small gains of approximately 1% occur 
after 50 years primarily because of reclamation and natural forest succession (Section 5.3.1.2).   
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Table 32.  Relative Susceptibility of Marten to existing/proposed land uses - by Effect Type. 

 
Existing/proposed land use Effect Type 

 Increased Mortality Habitat 
Alteration 

Sensory 
Disturbance Movement Obstruction Habitat Fragmentation 

      
Clearcut Timber harvest L1 H L L M 

Mountain Pine Beetle and harvest L H L L M 
Surface coal mining L M M L M 

Oil and Gas development M L L L L 
Fur harvest H L L L L 

Legal/Illegal Hunting L L L L L 
Roads and recreational use M L L L L 

 
1  L = Low; M = Moderate; H = High 
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Cumulative effects scenario #2 is also not likely to occur.  Firstly marten fur harvest from 
RFMAs in the RSA is well within average values (0.03 to 0.05 marten/km2/year) for the west-
central foothills of Alberta (Mullen 2006).  Maximum marten harvest levels in Alberta are 
established by Alberta Fish and Wildlife and these are sustainable based on the Secure status of 
this species.  Pressures on marten populations from fur harvest are generally low at this point in 
time.  Fur trapping levels declined by approximately 10% between 1977 and 1999 and average 
pelt values of four important species (lynx, marten, beaver and coyote) declined 70% during that 
same time period (Poole and Mowat 2001).  Increased access associated with industrial 
development does not necessarily imply more fur harvest.  In fact Mullen (2006) noted that 
active trap lines tended to support less access and fewer oil, gas wells and more old growth 
forest.   
 
Based on the above evidence, the combined effects of the Project and past, present and future 
land actions on marten populations are rated as insignificant.   
 
6.6.2 Lynx 
 
Table 33 shows the relative susceptibility of lynx to various existing and proposed land uses in 
the region, according to effect type (e.g. habitat alteration vs. increased mortality).  Detailed 
discussion supporting these relative susceptibility ratings are provided in Section 5.3.2.  The 
purpose of this matrix is to focus discussion of cumulative land use impacts on those impacts 
with the greatest potential for population level effects.    
 
The greatest threats to regional lynx populations are over-trapping, fire suppression and broad-
scale effects on populations of their key prey – snowshoe hare.  Significant cumulative effects on 
regional lynx populations could arise in two ways: 
 
Scenario #1. Fur harvest levels increase to a point that is unsustainable and leads to precipitous 

declines in lynx populations. 
 
Scenario #2. Loss of high quality snowshoe hare and therefore lynx habitat (i.e. densely 

stocked early successional conifer and conifer-dominated mixedwood forest) from 
fire suppression, clearcut timber harvest, pine beetle salvage and/or surface coal 
mining occurs at or beyond levels that trigger a regional decline in lynx 
populations; 

 
Scenario #1 is unlikely to occur for the following reasons: 
 

• Current (since mid-1980s) levels of lynx harvest in the RSA are low and reflect sustained 
low fur prices since the early 1980s (Mullen 2006).  Provincially, lynx harvest has 
dropped by an order of magnitude since the early 1980s (Poole and Mowat 2001).  
Recent pressures on lynx populations from fur harvest have been limited and regional 
populations are likely robust.  Tracking data reflect this assertion (Section 3.4.2); 



99 
 

 
Table 33.  Relative Susceptibility of Lynx to existing/proposed land uses - by Effect Type. 

 
Existing/proposed land use Effect Type 

 Increased Mortality Habitat 
Alteration 

Sensory 
Disturbance Movement Obstruction Habitat Fragmentation 

      
Clearcut Timber harvest L M L L L 

Mountain Pine Beetle and harvest L M L L M 
Surface coal mining L M L L M 

Oil and Gas development M L L L L 
Fur harvest H L L L L 

Legal/Illegal Hunting L L L L L 
Roads and recreational use M L L L L 

 

1  L = Low; M = Moderate; H = High 
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• There is little evidence to conclude that lynx fur harvest will increase significantly in the 

future, given the inverse relationship between trapper activity and industrial land use 
levels described by Mullen (2006); 
 

• If average low and peak lynx population density of 3 and 30 lynx per 100 km2 is assumed 
(Mowat et al. 2000), then the population of lynx in the region is estimated to range from a 
low of 800 to a high of 8000.  The average number of lynx harvested in the RSA from 
1985 to 2001 is 9.0.  This equates to an average annual mortality rate (from trapping) 
ranging from a high of 1.1% during population lows to 0.1% at population highs.  These 
rates of trapping mortality are very low when compared to the 38% mortality reported by 
Thompson (1987) and 44 to 86% mortality reported by Bailey et al. (1986).  Mowat et al. 
(2000) noted that there was no evidence to conclude that there was a long-term impact to 
contiguous northern lynx populations due to over-harvest in the 1980s; and, 

 
• Lynx fur harvest is regulated by the Alberta Fish and Wildlife Division through quotas. 

 
Scenario #2 is unlikely to occur for the following reasons: 
 

• Lynx are dependent on densely stocked regenerating forests that produce optimum 
snowshoe hare densities.  Both fire and timber harvest produce these conditions (Koehler 
and Brittell 1990, Fisher and Wilkinson 2005, Ulev 2007); 
 

• Planned timber harvest in the RSA will provide an optimal mix of regenerating forest and 
older forest that lynx need for forage and reproduction (denning).  Surface coal mining 
will offer the same conditions if mitigation measures recommended in Section 5.3.2.2 are 
followed; and, 

 
• Habitat supply projections for lynx (Section 5.3.2.2) predict that supply of high and very 

high quality lynx habitat will be maintained over time in the RSA in spite of planned 
timber harvest, beetle salvage and surface coal mining.   

 
Based on the above evidence, the combined effects of the Project and past, present and future 
land actions on lynx populations are rated as insignificant.   
 
 
6.6.3 Wolf 
 
Table 34 shows the relative susceptibility of wolves to various existing and proposed land uses in 
the region, according to effect type (e.g. habitat alteration vs. increased mortality).  Detailed 
discussion supporting these relative susceptibility ratings are provided in Section 5.3.3.  The 
purpose of this matrix is to focus discussion of cumulative land use impacts on those impacts 
with the greatest potential for population level effects.  
 
The greatest threats to regional wolf populations are human-caused mortality caused by legal and 
illegal hunting, fur harvest, and vehicle collisions (Table 34).  Wolves could also be affected by 
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significant and large-scale regional declines in ungulate prey availability.  Significant cumulative 
effects on regional wolf populations could arise in the following ways: 
 
Scenario #1. Road density and associated human use increases to a point (‘threshold’) where 

mortality of wolves exceeds the ability of the species to match mortality levels 
with reproduction. 

 
Scenario #2. Loss of high quality ungulate and therefore wolf habitat from fire suppression, 

clearcut timber harvest, pine beetle salvage and/or surface coal mining occurs at 
or beyond levels that trigger a regional decline in wolf populations. 

 
Scenario 1 
 
Mortality of wolves through legal and illegal hunting, fur harvest, and vehicle collisions is 
influenced strongly by road access and human population density and associated road use levels 
in an area.  Road density - measured by the number of kilometres of road per square kilometre of 
area (km/km2) - is used as a surrogate measure of the cumulative effects of mortality on wolf 
populations and packs (Switalski 2006).  A number of scientific studies have measured the 
effects of road density on wolf population occurrence, persistence and restoration and have 
suggested road density thresholds for wolves.  All of these studies were completed in the 
northern Great Lakes Region of Wisconsin, Michigan and Minnesota.  Early studies by Thiel 
(1985) and Jensen et al. (1986) reported that wolves did not persist in areas where road densities 
exceeded 0.58 km/km2.  Mech (1988) then reported that wolves can persist in areas with road 
densities as high as 0.73 km/km2, if these areas are adjacent to habitats with less human access 
(e.g. Jasper National Park).  Fuller et al. (1992) reported that 85% of wolf packs and 80% of 
single wolves monitored in Minnesota occurred in Townships with road densities of <0.70 
km/km2 and human populations of < 4 humans/km2.  Fuller et al. (1992) also noted that the 
higher the density of humans, the lower the road density threshold for persistence of wolves 
would be (e.g. maximum of 0.5 km/km2 when human densities were 8 humans/km2).  Mladenoff 
et al. (1995) observed that the core use areas of wolf pack territories did not exceed road 
densities of 0.23 km/km2 and that few portions of a wolf pack territory had road densities higher 
than 0.45 km/km2.  They also noted that no portion of any pack area had road densities greater 
than 1.0 km/km2.  Wydeven et al. (2001) reported that wolves can persist in areas with average 
road densities as high as 0.63 km/km2 in Wisconsin.  Human use levels on roads were not 
considered in the majority of the above studies.  
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Table 34.  Relative Susceptibility of Wolves to existing/proposed land uses - by Effect Type. 

 
Existing/proposed land use Effect Type 

 Increased Mortality Habitat 
Alteration 

Sensory 
Disturbance Movement Obstruction Habitat Fragmentation 

      
Clearcut Timber harvest L L L L L 

Mountain Pine Beetle and harvest L L L L L 
Surface coal mining L L L L L 

Oil and Gas development M L L L L 
Fur harvest H L L L L 

Legal/Illegal Hunting H L L L L 
Roads and recreational use H L L L L 

 

1  L = Low; M = Moderate; H = High 
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Existing road densities in the RSA for this project application were calculated in two different 
ways.  Firstly road density was measured based solely on the linear feature class from existing 
mapping.  Linear features classified as paved road, gravel road (1 and 2 lane), unimproved road, 
unclassified road, and truck trail were grouped for this first approach.  Road densities calculated 
in this manner averaged 0.58 km/km2 for the entire RSA.  Road density by BMU ranged from a 
low of 0.41 km/km2 (McLeod 2001) to a high of 0.79 km/km2 (Embarras).  Road densities for 
the remaining BMUs were: 0.42 km/km2 for Beaverdam; 0.46 km/km2 for Lower Pembina; 0.61 
km/km2 for Upper Pembina; 0.64 km/km2 for McPherson; and 0.73 km/km2 for Lendrum.  The 
second approach to road density measurement took into account road use levels (Section 3.3.1).  
Total summer linear feature densities in the RSA averaged 0.92-km/km2 and ranged from a low 
of 0.39-km/km2 in the Pembina BMU to a high of 1.31 km/km2 in the McLeod BMU.  High and 
very high (>70 vehicle passes/week) summer linear feature densities ranged from a low of 0.06-
km/km2 in the McLeod (2001) BMU to a high of 0.18-km/km2 in the Embarras BMU.  Total 
winter linear feature densities in the study area ranged from a low of 0.39 km/km2 in the 
Lendrum BMU to a high of 1.09 km/km2 in the McLeod BMU.  Winter linear feature density 
was on average 29% less than summer density.  High and very high (>70 vehicle passes/week) 
winter linear feature densities ranged from a low of 0.03 km/km2 in the McLeod (2001) BMU to 
a high of 0.17 km/km2 in the Embarras BMU. 
 
It is apparent from the above discussion that existing road densities in the RSA and in the BMUs 
that surround the mine extension Project area (Embarras and McLeod 2001) are approaching 
thresholds for wolf persistence as reported for the Great Lakes Region.  It is important to note 
however that human population densities in the greater Yellowhead County (22,304 km2) and in 
the RSA (2,658 km2) are considerably lower than those reported by wolf researchers in the 
northern Great Lakes Region.  Based on the Alberta 2006 census the entire Yellowhead County, 
which includes two major population centers (Edson and Hinton), has a human population 
density of 0.5/km2.  The RSA population density is less than half of that of the Yellowhead 
County.  In portions of Minnesota with human population densities of 4.0/km2, Fuller et al. 
(1992) reported threshold road densities of 0.7 km/km2.  Human population densities are an 
order of magnitude lower in the RSA than in Fuller et al’s Minnesota study area.  Given this, it is 
unlikely that existing road densities exceed thresholds that would lead to unacceptable wolf 
mortality levels.   
 
It is not known what road density levels are compatible with wolf persistence in the Coal Branch 
area, with its relatively low current human population densities.  To be ecologically cautious we 
recommend that increases in road density be matched with closure and/or decommissioning of 
the same amount of new road construction proposed.  Opportunities for this type of regional 
access control exist and should be pursued in a cooperative fashion among government, 
industries and recreationists (see cumulative effects on grizzly bears-Section 6.6.4).   
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Scenario 2 
 
Cumulative effects scenario #2 is not likely to occur for the following reasons: 
 

• Ungulate populations in the RSA are not projected to decline significantly over the 50 
year period of assessment (Bighorn Environmental 2008); 
 

• Regional habitat supply projections for ungulate prey with and without the Project did not 
show significant declines in ungulate habitat given land use projections.   

 
• Past ungulate response to reclamation of the existing Coal Valley Mine indicates that the 

mine extensions will result in a net increase in ungulate prey for wolves in the RSA.   
 

Based on the above evidence, the combined effects of the Project and past, present and future 
land actions on wolf populations are rated as insignificant.   
 
 
6.6.4 Grizzly Bear 
 
Table 35 shows the relative susceptibility of grizzly bears to various existing and proposed land 
uses in the region, according to effect type (e.g. habitat alteration vs. increased mortality).  
Detailed discussion supporting these relative susceptibility ratings is provided in Section 5.3.4.  
The purpose of this matrix is to focus discussion of cumulative land use impacts on those 
impacts with the greatest potential for population level effects on grizzlies.  
 
The greatest threat to regional grizzly bear populations is human-caused mortality caused by 
legal and illegal hunting, self defence kills by ungulate hunters, and vehicle/train collisions 
(Table 35; Section 5.3.4).  Any land use that results in increased access or use of access by 
individuals carrying firearms is a threat to grizzly bear population persistence.  Any roads with 
vehicle speeds greater than 70 kph also have potential to result in increased grizzly bear 
mortality.   
 
Significant cumulative effects on regional grizzly bear populations are most likely to express 
themselves in the following way: 
 
Scenario #1. Poaching, malicious killing, self-defence kills and vehicle collisions of and with 

grizzly bears continues to occur at a level in the RSA and greater Yellowhead 
region wherein mortality rates exceeds reproduction.  This would most likely 
occur as a result of excessive motorized access levels and the ability to carry 
firearms and drive at high speeds in high quality habitat areas.   
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Table 35.  Relative Susceptibility of Grizzly Bears to existing/proposed land uses - by Effect Type. 

 
Existing/proposed land use Effect Type 

 Increased Mortality Habitat 
Alteration 

Sensory 
Disturbance Movement Obstruction Habitat Fragmentation 

      
Clearcut Timber harvest H L L L L 

Mountain Pine Beetle and harvest H L L L L 
Surface coal mining M L L L L 

Oil and Gas development H L L L L 
Fur harvest M L L L L 

Legal/Illegal Hunting H L L L L 
Roads and recreational use H L L L L 

 

1  L = Low; M = Moderate; H = High 
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Scenario #1 appears to have already occurred in the RSA and surrounding provincial Bear 
Management Areas (BMA).  The draft Alberta Grizzly Bear Recovery Plan (2005) states that 
“based on recent estimates of grizzly bear mortality rates there is a concern that the population 
may decline”.  Stenhouse et al. (2004) calculated that grizzly bear mortality rates in BMA 3B 
and 4B (which encompass the mine extensions) were excessive and led in part to a decision to 
halt grizzly bear hunting.  Recent mortality analyses by Boulanger (2005) and Stenhouse and 
Boyce (2006) strongly suggest declining grizzly bear survival rates over the course of the 1999-
2004 FMFGRP study area.   
 
Precise understanding of the trends of the grizzly bear population in the RSA is not available.  
We do know however that one-third (33.3%) of the radio-collared bears with home ranges 
overlapping the RSA died in a 6-year period and that all but one of these mortalities was human-
caused.  The Alberta Grizzly Bear Recovery Team (2005) noted that total human-caused 
mortality of less than 2.9% to 4.9% is required to maintain grizzly bear populations in moderate 
and optimal habitat.  It is very likely that the mortality rate of radio-collared bears in the RSA 
from 1999 to 2004 is unsustainable and the population trend of grizzly bears in this area is most 
probably a decreasing one.  Cumulative effects thresholds as measured by mortality rates for 
grizzly bears have almost certainly been exceeded in the RSA and greater Yellowhead region 
and these impacts must be considered to be significant.   
 
The causes and pathways of cumulative effects on grizzly bear mortality are both compounding 
and synergistic.  Increasing open motorized road access is being used by humans leading to 
increasing probability of contact with grizzly bears.  Such contacts are resulting in death of bears 
as indicated by the high percentage of radio-collared bears being killed.  Probability of contact 
between humans and bears is highest in areas where attractive, high quality habitat overlaps with 
high road densities and potential for human occurrence (Nielsen et al. 2006).  Examples of such 
areas include regenerating clearcut complexes and riparian vegetation along river valleys 
(Roever 2007), and surface coal mine permit areas (Stevens and Duval 2005, Kansas 2005).  All 
of these areas support higher than average road densities.    
 
Project-specific CEA assesses the likelihood that the proposed Project will combine with past, 
existing and planned/reasonably foreseeable future actions and significantly impact VECs.  In 
the case of regional and cumulative grizzly bear mortality, the proposed mine extension project 
is unlikely to add significantly to regional mortality.  This assertion is based on the fact that 
carrying of firearms in not permitted on mine permit areas and traffic speed control is practiced.  
It is further supported by the fact that no grizzly bear mortalities have occurred on mine permit 
areas in 35 years in the Coal Branch region (Symbaluk 2008).  This does not diminish the 
seriousness of cumulative effects on grizzly bear mortality in the RSA and broader Yellowhead 
region.   
 
Regional mitigation measures that may serve to lessen cumulative grizzly bear mortality are 
provided below.  Some of these are taken from or adapted from the draft Alberta Grizzly Bear 
Recovery Plan (2005).  Many of these recommendations will require intensive, political and 
field-level cooperation between government, recreationists, industries and companies within 
industries. 
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• Establish full-time ‘bear warden’ positions in the RSA and greater region.  Purpose 

would be to provide a presence in the field to deter poaching and educate the public about 
measures to reduce grizzly mortality.  Funding for these should be cost-shared between 
government and companies active in the region; 
 

• Establish a ‘no-firearm’/’no hunting’ land use buffer or zone along major primary road 
corridors that support high quality grizzly bear habitat; 

 
• Reduce traffic speeds on major primary roads in the RSA and greater Yellowhead region 

to <70 kph in areas of known high quality habitat; 
 

• Identify road decommissioning and closure (i.e. gating) opportunities and use ‘bear 
wardens’ to enforce and monitor success; 

 
• Implement later season ungulate hunting regulations to lessen self-defence kills; 

 
• Significantly increase penalties for illegally killing grizzly bears; 

 
• Continue to curtail grizzly bear hunting in the region until scientific proof that 

reproduction exceeds mortality is gathered. In this regard continue Foothills Model Forest 
Grizzly Bear Research Program activities with a focus on monitoring success of 
implemented mitigation measures; and, 

 
• Conduct detailed human use inventory studies to better understand actual human use of 

landscapes and hence better predict and manage mortality risk.   
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7.0 FOLLOW-UP/MONITORING 
 
As per the requirements of CEAA, a follow-up program should be designed to: 

• verify predictions of environmental effects identified in the environmental assessment; 
• determine the effectiveness of mitigation measures in order to modify or implement new 

measures where required; 
• support the implementation of adaptive management measures to address previously 

unanticipated adverse environmental effects; 
• provide information on environmental effects and mitigation that can be used to improve 

and/or support future environmental assessments including cumulative environmental 
effects assessments; and 

• support environmental management systems used to manage the environmental effects of 
projects. 

 
Follow-up recommendations for mammalian carnivores include: 
 
Project-Specific Effects 
 

1. Monitor the effectiveness of measures designed to increase understory cover (downed 
woody debris, shrubs, tree density) on reclaimed mine lands for marten and lynx.  Design 
a program that includes establishment of specific targets. 

2. Monitor response of marten and lynx to existing and planned mine land reclamation 
using winter tracking techniques. 

3. Monitor the effectiveness of establishing and maintaining hiding cover for grizzly bears 
near mine edges and adjacent to main roads. 

 
Cumulative Effects 
 

1. Measure and monitor human use levels of linear features during summer, winter and fall 
(hunting) seasons.  Assign this as a primary task of the ‘bear warden’ position. Use this 
data to design road closure plans. 

2. Monitor the effectiveness of voluntary and enforced road closures including gating.   
3. Monitor and study specific use of the existing Coal Valley and planned mine extensions 

by grizzly bears.  Investigate the extent to which existing mines in the region serve as 
attractive forage sources for grizzlies, and study implications for subregional mortality.  
Consider non-intrusive methods including DNA hair snagging.   

4. Monitor lynx and marten response to habitat fragmentation associated with mountain 
pine beetle salvage, clearcut timber harvest, surface coal mining and petroleum 
development.   
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