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4.2.5 Bats  

4.2.5.1 Ultrasonic Monitoring  

Bats were surveyed during the growing season (i.e., April through September) from 2017 to 2019 using 

Wildlife Acoustic’s Song Meter 3Bat autonomous recording units (ARUs) to record bat calls. The ARUs 

were deployed at nine (9) locations within the WLSA that were chosen to include representative open, 

wetland, or other habitats (e.g., older forests, mixed forests) within the WLSA where potential feeding and 

roosting locations were expected to be available.  

KaleidoscopeTM Pro version 5.1.6 (Wildlife Acoustics Inc.) was used to process ARU data using algorithms 

of bat species that may occur in the region. Each file was initially classified as a potential bat call, unknown 

recording, or noise, and each potential bat call classification was given a probabilistic identification to 

species. A manual review of the calls by biologists experienced in bat call identification was completed to 

confirm identifications.  

Six (6) species of bats were identified through Kaleidoscope and manually confirmed, and an additional 

three (3) species were identified but not manually confirmed. Pallid bat (Antrozous pallidus) calls were 

identified but could not be confirmed during the baseline surveys. The closest confirmed population of this 

species occurs in the south Okanagan and typically occurs in arid habitats. Due to the distance from 

confirmed populations and the lack of suitable habitat, it is concluded that the potential detections were of 

vagrant individual(s) and that a population of pallid bat does not occur in the Project Area.  

Little brown myotis was the most commonly detected species within the WLSA, and was detected in mature, 

mixed forest edge, young pine forest, and mature conifer forest edge habitats. Northern myotis was 

detected in all habitats surveyed. Most detections of long-eared myotis (Myotis evotis) occurred in mature 

conifer forest edge habitat. Hoary bat (Lasiurus cinereus) was detected in mature mixed forest edge and 

young pine forest. Almost all detections of silver haired bat (Lasionycteris noctivagans) and big brown bat 

(Eptesicus fuscus) were within mature mixed forest edge habitat.  

Refer to Appendix 4.8-A for details on the methodologies and results for the ultrasonic bat surveys. 

4.2.5.2 Forest Bat Habitat Suitability Modelling 

Forest Bats (i.e., little brown myotis and northern myotis) habitat suitability models were developed for each 

of the life requisites of Foraging (Growing season), Security/Thermal (Growing season), Reproduction 

(Growing season), and Hibernation (Winter season). The Foraging and Reproduction models used a four 

(4)- class rating structure and the Security/Thermal and Hibernation models used a two (2)-class rating 

structure. A literature review of suitable habitat characteristics was used to create the initial models with 

mapped ecosystem data from the Vegetation Resource Inventory. Field ratings of Bat habitat suitability and 

Bat roost assessments were then used to test and adjust the habitat suitability models.  

The Foraging habitat suitability model identified 30.9% of the WLSA and 21.2% of the WRSA as high and 

moderate rated habitat (i.e., suitable Bat habitat) (Table 4.2- 4.2-9). Most of the Foraging suitable habitat 

was in the lowlands of the Bulkley and Telkwa River valleys (Figure 4.2-10).  

The Security/Thermal model identified 31.8% of the WLSA and 25.6% of the WRSA as suitable Bat habitat, 

potentially due to relatively older forest stands, dead standing trees, buildings, and urban areas in the WLSA 

than the WRSA (Figure 4.2-11).  
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The Reproduction habitat suitability model identified 12.3% of the WLSA and 10.8% of the WRSA as 

suitable Bat habitat. Most of the suitable habitat was located north of the Telkwa River and Tyee Lake 

(Figure 4.2-12).  

Suitable Hibernation habitat represented a small amount of both the WLSA (0.1%) and WRSA (0.2%), 

which included four abandoned underground mines in the WLSA (Figure 4.2-13).  

Refer to Appendix 4.8-A for details on the methodologies and results of the forest Bat habitat suitability 

model. 

Table 4.2-9: Area and Percent of the Wildlife Local Study Area (WLSA) and Wildlife Regional 

Study Area (WRSA) for each Rating Class of the Forest Bat Foraging, 

Security/Thermal, Reproduction, and Hibernation Habitat Suitable Models 

Model 
Habitat Suitability 

Rating 
WLSA (ha) WLSA (%) WRSA (ha) WRSA (%) 

Foraging High 440.3 1.2 1,969.1 1.0 

Moderate 10,611.8 29.7 39,230.9 20.2 

Low 6,987.5 19.6 23,909.9 12.3 

Nil 17,686.3 49.5 129,540.6 66.6 

Total 35,725.9 100.0 194,650.5 100.0 

Security/Thermal 
(Day/Night 
Roosting) 

Suitable 11,350.2 31.8 49,796.4 25.6 

Unsuitable 24,375.7 68.2 144,854.0 74.4 

Total 35,725.9 100.0 194,650.5 100.0 

Reproduction 
(Maternal 
Roosting) 

High 2,350.0 6.6 9,866.9 5.1 

Moderate 2,052.4 5.7 11,021.2 5.7 

Low 2,534.5 7.1 10,668.1 5.5 

Nil 28,788.9 80.6 163,094.3 83.8 

Total 35,725.9 100.0 194,650.5 100.0 

Hibernation Suitable 23.4 0.1 414.4 0.2 

Unsuitable 35,702.5 99.9 194,236.1 99.8 

Total 35,725.9 100.0% 194,650.5 100.0 

Notes: %=percent; ha=hectare; WLSA=Wildlife Local Study Area; WRSA=Wildlife Regional Study Area 
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4.2.6 Western Toad 

4.2.6.1 Amphibian Terrestrial and Aquatic Surveys 

Terrestrial and aquatic surveys were completed at 67 sites to assess for the presence, breeding status, and 

habitat use of amphibians. Aquatic surveys consisted of walking transects along the edges of the wetted 

portions of ponds and capturing amphibians with dipnets and traps for identification. Terrestrial surveys 

consisted of searching upland areas adjacent to wetlands and other waterbodies using transects and area-

based searches in adjacent upland areas. Non-systematic visual searches for amphibians were also 

completed in both aquatic and terrestrial habitats. 

Columbia spotted frog, long-toed salamander and Western Toad were detected during surveys and 

breeding was confirmed. Wood frogs were detected during surveys but breeding was not confirmed. 

Overall, 35% of the aquatic sites surveyed were found to have evidence of amphibian breeding.  

Western Toads were the most frequently detected amphibian, being located at 35% of the amphibian survey 

sites. They were confirmed to breed at six (6) sites within the WLSA; two (2) within the Minesite; three (3) 

along the TAC; and one (1) within the Rail Infrastructure. Habitat used for breeding included ponds, 

wetlands, streams, and ditches. Two (2) potential movement paths were identified along the TAC.  

Columbia spotted frogs were observed at 29% of the amphibian survey sites within the WLSA and breeding 

was confirmed at seven (7) sites and potentially at three (3) additional sites. Confirmed breeding was 

identified in wetlands, ponds, and ditches. Three (3) of the confirmed breeding sites were located within the 

Minesite, two (2) within the TAC and one (1) each in the Rail Infrastructure and Goathorn Creek areas.  

Long-toed salamanders were detected at 24% of the amphibian survey sites, and breeding was 

documented at 16 sites within the WLSA. Most breeding sites were in ponds and wetlands, and a few were 

found in riparian areas, streams, and ditches.  

Refer to Appendix 4.8-A for details on the methodologies and results of the baseline amphibian surveys. 

4.2.6.2 Amphibian Environmental Deoxyribonucleic Acid (eDNA) Sampling 

Water samples were collected from 42 potential amphibian aquatic habitats and analyzed for the presence 

of amphibian environmental deoxyribonucleic acid (eDNA) (Hobbs and Goldberg 2017). Samples obtained 

in 2017 were analyzed with known eDNA markers for coastal tailed frog and Western Toad, while samples 

in 2018 were analyzed for coastal tailed frog, Western Toad, Columbia spotted frog and wood frog.  

The eDNA surveys detected three (3) amphibian species (i.e., Western Toad, Columbia spotted frog, and 

wood frog), and did not detect coastal tailed frogs (Table 4.2-10). A comparison between survey methods 

found that eDNA surveys detected amphibians at less than 50% of aquatic habitats where they had visually 

been confirmed. The eDNA surveys also suggested that amphibians were present at up to 35% of sites 

where no visual confirmations occurred. All three (3) species were detected using either method in or 

adjacent to Helps Creek, and western toads were detected in or adjacent to Tenas, Four, and Goathorn 

creeks.  

Refer to Appendix 4.8-A for details on the methodologies and results of the baseline amphibian eDNA 

sampling. 
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Table 4.2-10: Results of Environmental Deoxyribonucleic Acid (eDNA) Sampling For Selected 

Amphibian Species within the Wildlife Local Study Area (WLSA) 

Species Observed at 

Time of Sampling 

Species Observed  

vs eDNA Species Test 

No Species Observed  

vs eDNA Species Test 

Positive Negative % Positive Positive Negative % Positive 

Coastal Tailed Frog1 - - - 0 6 0 

Columbia Spotted Frog 2 6 25 3 14 18 

Western Toad 8 9 47 8 15 35 

Wood Frog 1 1 50 5 18 22 

Notes: %=percent; eDNA=environmental deoxyribonucleic acid 

1: No Coastal tailed frogs were observed within the WLSA during the 2017 to 2018 surveys. This supports other information and data that the 

Project Area is outside the extent of coastal tailed frogs, refer to Appendix 4.8-A (Wildlife Baseline Report). 

 

4.2.6.3 Reptile Hibernacula and Terrestrial Surveys 

Terrestrial surveys were completed within the WLSA to survey for the presence of snakes and identify 

potential snake hibernacula sites. Surveys consisted of transects and spot searches looking into crevices 

and voids within potential habitat such as bedrock, boulder, talus slopes, and rocky outcroppings.  

Adult common garter snakes were found at three (3) locations within the WLSA, including snakes at a 

known hibernaculum at the confluence of the Telkwa and Bulkley Rivers. A gravid common garter snake 

was found near the TAC.  

Refer to Appendix 4.8-A for details on the methodologies and results of the baseline reptile surveys. 

4.2.6.4 Western Toad Habitat Suitability Modelling 

Western Toad habitat suitability models were developed for each of the life requisites of Living (Growing 

season), Reproduction (Growing season), and Hibernation (Winter season) using a four (4)-class rating 

structure. A literature review of suitable habitat characteristics was used to create the initial models with 

mapped ecosystem data from the Vegetation Resource Inventory. Field ratings of Western Toad habitat 

suitability and field surveys for Western Toad were then used to test and adjust the habitat suitability 

models.  

Model results for Living identified approximately 36.8% of the WLSA as suitable habitat (Table 4.2- 4.2-11), 

primarily within mature, moist coniferous forests within the SBSdk and SBSmc2 subzones (Figure 4.2-14). 

Suitable Reproduction habitat was limited within the WLSA, with only 1.8% identified as suitable (e.g., 

wetlands, ponds, and riparian habitat) (Figure 4.2-15). The Hibernation model identified 13.5% of the WLSA 

as suitable habitat, which was mostly within riparian areas and mature conifer habitats of the SBSmc2 and 

SBSdk subzones (Figure 4.2-16).  

Refer to Appendix 4.8-A for details on the methodologies and results of the Western Toad habitat suitability 

model. 
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Table 4.2-11: Area and Percent of the Wildlife Local Study Area (WLSA) for Each Rating Class of 

the Western Toad Living, Reproduction, and Hibernation Habitat Suitable Models 

Life Requisites  

(Seasons) 
Habitat Suitability Rating WLSA (ha) WLSA (%) 

Living  High 7,704.7 21.6 

Moderate 5,431.4 15.2 

Low 20,055.6 56.1 

Nil 2,532.4 7.1 

Total 35,724.1 100.0 

Reproduction  High 329.0 1.0 

Moderate 333.5 1.0 

Low 890.1 2.6 

Nil 34,171.4 95.7 

Total 35,724.1 100.0 

Hibernation  High 4,703.4 13.2 

Moderate 58.2 0.2 

Low 8,115.7 22.7 

Nil 22,846.2 64.0 

Total 35,724.1 100.0 

Notes: %=percent; ha=hectare; WLSA=Wildlife Local Study Area 
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5. ASSESSMENT OF PROJECT-RELATED EFFECTS 

The information provided within this subsection includes: 

 identification of potential interactions between the Project and the Wildlife VC;  

 description of potential adverse Project effects on the Wildlife VC;  

 identification of measures to avoid, manage or otherwise mitigate potential adverse effects on the 

Wildlife VC; and 

 characterisation of Project residual effects and determination of their significance on the Wildlife 

VC. 

5.1 Potential Project-related Interactions with the Wildlife Valued 

Component (VC) 

This subsection focuses the assessment on those Project interactions with potential to adversely affect the 

Wildlife VC. Project-related interactions between the Wildlife VC and identified Project activities are 

considered. Project-related interactions and the likelihood of the interaction were determined with spatial 

analysis of the extent of the Project’s potential effects and existing conditions of the Wildlife VC (see S4.0 

Environmental Effects Assessment). Each potential interaction is rated using the terms provided in Table 

5.1-1. Based on the evaluation, potential interactions between the Project and the Wildlife VC were carried 

forward into the assessment to determine the effects of the interaction. 

Table 5.1-1: Potential for an Interaction between the Wildlife Valued Component (VC) and the 

Tenas Project (Project) 

Term  Definition  

No Interaction  
Tenas Project (Project) activity will not interact with the Wildlife Valued Component (VC) and no 

adverse effect is expected; no additional consideration is warranted. 

Interaction  

Interaction between the Project activity and the Wildlife VC may have a substantive influence 

on the short- or long-term integrity of the VC (i.e., measurable, or detectable using the identified 

Indicator). The potential effect(s) of the interaction is considered further in the effects 

assessment.  

 

Table 5.1-2 provides a summary of potential interactions between Project components or activities and 

Wildlife VC subcomponents. Interactions expected to result in potential effects on the Wildlife VC are 

discussed further in 5.2 Potential Project-related Effects. When no interaction between the Project and a 

subcomponent is anticipated, or the interaction is considered Minor (i.e., not expected to have a substantive 

influence on the short- or long-term integrity of the subcomponent as the effect would not be measurable 

or detectable using the identified Indicator), the interaction is not considered further in the assessment. 
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Table 5.1-2: Potential for an Interaction between the Wildlife Subcomponents and the Project 

Project Activities  

Wildlife Subcomponents 

Furbearers Caribou Grizzly Bear Moose Bats Western Toad 

Construction  

Transportation of equipment, materials, and personnel  X X X X X X 

Site clearing (surveying, clearing, grubbing, soil salvaging)  X X X X X X 

Construction of Surface Water Management Infrastructure, including channels and ponds (sedimentation, control, management, storage)  X X X X X X 

Construction of Bypass Road and quarries from the Minesite to the Rail Infrastructure  X X X X X X 

Improvements to existing private road and Forest Service Roads  X X X X X X 

Construction of haul roads and service roads within the Minesite  X X X X X X 

Construction of the permanent Goathorn Bridge Crossing over Goathorn Creek  X X X X X X 

Construction of the Coal Processing Plant  X X X X X X 

Construction of fuel and lubricant storage facilities and distribution network  X X X X X X 

Construction of administration buildings (first aid, maintenance, mine dry, warehouse, laboratory, parking, and vehicle wash facilities)  X X X X X X 

Construction of a 25 kilovolt (kV) power line and a 600 volt (V) substation adjacent to the Coal Processing Plant  X X X X X X 

Construction of Rail Infrastructure including Rail Loop and Loadout connecting to the existing main Canadian National Railway line  X X X X X X 

Installation of water supply wells, storage, and distribution system  X X X X X X 

Construction of the water discharge infrastructure  X X X X X X 

Construction of storage piles for overburden, rock separated from coal in Coal Processing Plant, and stockpiles for topsoil and vegetation management  X X X X X X 

Construction of material handling systems for Minesite, including run-of-mine coal, processed coal, process rock conveyors, and stockpiles  X X X X X X 

Construction of solid waste management systems including recycling and composting facilities  X X X X X X 

Construction of Explosives Magazine (storage building)  X X X X X X 

Employment and labour        

Operation  

Mining the open Pit (soil salvaging, drilling and blasting, excavation of material, dewatering, loading, hauling, unloading)  X X X X X X 

Operation of Surface Water Management Infrastructure including channels and ponds (sedimentation, control, management, storage)  X X X X 
 

X 

Maintain and use Bypass Road and quarries from the Minesite to the Rail Infrastructure  X X X X X X 

Maintain improved private and Forest Service Roads  X X X X X X 

Maintain haul roads within the Minesite, including service roads  X X X X X X 

Maintain permanent bridge over Goathorn Creek  X X X X X X 

Operate Coal Processing  Plant  X X X X X X 

Maintain fuel and lubricant storage facilities  X X X X 
 

X 

Maintain administration buildings (first aid, maintenance, mine dry, warehouse, laboratory, and vehicle wash facilities)  X X X X X X 

Maintain 25 kV power line and a 600 V substation adjacent to the Coal Processing Plant  X X X X 
 

X 

Transportation of equipment, materials, and personnel  X X X X X X 

Maintain and use Rail Infrastructure including Rail Loop and Loadout connecting to the existing main Canadian National Railway line  X X X X X X 

Operate water supply wells, storage, and distribution system  X X X X 
 

X 

Operate the spillway  X X X X 
 

X 

Maintain storage piles for overburden, rock separated from coal in Coal Processing Plant, and stockpiles for topsoil and vegetation management  X X X X 
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Project Activities  

Wildlife Subcomponents 

Furbearers Caribou Grizzly Bear Moose Bats Western Toad 

Operate material handling systems for Minesite, including run-of-mine coal, processed coal, process rock conveyors, and stockpiles  X X X X 
 

X 

Operate solid waste management systems including recycling and composting facilities  X X X X 
  

Maintain Explosives Magazine (storage building)  X X X X 
  

Progressive reclamation  X X X X X X 

Employment and labour  

      

Decommissioning and Reclamation  

Dismantle and remove mining equipment and facilities (including powerline, Rail Infrastructure)  X X X X X X 

Transportation of equipment, materials, and personnel  X X X X X X 

Reclamation and closure activities at Minesite  X X X X X X 

Reclamation and closure of Bypass Road and haul roads, including borrow pits  X X X X X X 

Reclamation and closure of permanent bridge over Goathorn Creek  X X X X X X 

Reclamation and closure of powerlines  X X X X X X 

Reclamation and closure of Rail Infrastructure  X X X X X X 

Implement post-mining systems and monitoring  X X X X X X 

Employment and labour  

      

Post-closure  

Maintain post-mining systems and ongoing monitoring  X X X X X X 

Transportation of equipment, materials, and personnel  X X X X X X 

Employment and labour   
     

Notes: 

Interaction (X): Interaction between the Project activity and the VC may have a substantive influence on the short- or long-term integrity of the VC (i.e., measurable or detectable using the identified indicator). The potential effect(s) of the interaction is considered further in the effects assessment. 

No interaction (Blank): Project activity will not interact with the VC; no adverse effect is expected; no further consideration is warranted. 
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Project activity-VC interactions that are expected to result in potential effects on the Wildlife VC include 

those that are anticipated to result in direct habitat loss during the Construction Phase or indirect habitat 

alteration during the Construction, Operation, Decommissioning and Reclamation, and/or Post-closure 

phases. They also include those that are anticipated to result in changes in mortality or movement on the 

Wildlife VC during the Construction, Operation, Decommissioning and Reclamation, and/or Post-closure 

phases. 

For the Wildlife VC, the only Project activity-VC interaction that was excluded from further assessment is 

Employment and labour during all Project phases. This Project activity-VC interaction was excluded 

because it is not expected to result in potential effects (e.g., direct habitat loss, indirect habitat alteration, 

or changes in mortality or movement) on the Wildlife VC. 

5.2 Potential Project-related Effects  

Based on the timing and nature of the interactions identified in Table 5.1-2, the following adverse effects 

have the potential to occur as predicted within the Project AIR (BC EAO 2022): 

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns. 

The potential effects are described in 5.2.1 as they relate to the Project phases. They are expected to affect 

Wildlife VC subcomponents through similar effect pathways (described in the following paragraphs); 

however, 5.2.2 through 5.2.7 describe how the three potential effects considered for the Wildlife VC 

subcomponents may affect each subcomponent specifically. 

Mitigation measures for each potential effect and those specific to the Wildlife VC are described in 5.3.  

5.2.1 Wildlife Valued Component (VC) 

5.2.1.1 Alteration and/or Loss of Habitat 

Alteration and/or loss of habitat for wildlife species, as indicated by a change in habitat availability, includes 

both direct and indirect changes. Direct habitat loss occurs where suitable habitat is physically disturbed or 

removed to the extent that the area is rendered functionally unsuitable for wildlife use, e.g., when vegetation 

or other features (such as dens or wildlife trees) are cleared or affected during the lifetime of a project. 

Alteration of habitat is indirect habitat disturbance where suitable habitat remains physically intact, but its 

suitability is reduced or a minimum habitat size threshold is not met (Muhly et al. 2015, Crooks et al. 2017). 

Indirect effects that alter habitat can include edge effects, fragmentation, patch size alterations, and sensory 

disturbances (e.g., noise, light, dust deposition, or human presence).  

As habitat is lost, a minimum patch size is often required for an individual to occupy or use an isolated patch 

on a landscape (Robbins et al. 1989, Askins 1994). When available suitable habitat is below a minimum 

patch threshold, a reduction in occupancy or use may occur despite the continued presence of suitable 

habitat. As a result, patch size, both on an individual and population level, may have a species-specific 

effect on use of suitable habitat (Reunanen and Nikula 2002, Homan et al. 2004). 

Edge habitat is an area on either side of a border between vegetation communities. Edges between 

vegetation communities often result in altered microclimatic conditions that can modify habitat quality in 

habitat further away from the edge (Geiger 1957). Edge habitat can adversely affect wildlife that require 

interior forest conditions. Differences in vegetative communities and structure at forest edges often result 
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in altered microclimatic conditions relative to interior forest habitat (Geiger 1957). If changes to microclimatic 

conditions or vegetative structure at an edge exceed a species habitat preference or physiological 

tolerance, then edge habitat may result in lower occupancy or use, reduced survival, or lowered 

reproductive success (Donovan et al. 1997, Chen et al. 1995, Goosem 2000, Winter et al. 2000, Woodward 

et al. 2001, Moseley et al. 2009). 

Sensory disturbances are anticipated to alter habitat; however, the extent of the alteration will vary by 

species, age, and sex. Caribou may avoid anthropogenic features with varying levels of human activity, 

Grizzly Bears may avoid roads with regular traffic, some Furbearer species (e.g., marten) may not be highly 

sensitive to sensory disturbances, and Moose may select areas with sensory disturbances to avoid 

predators (Stephens and Peterson 1984, Chapin et al. 1998, Weir et al. 2007, Beyer et al. 2013). Artificial 

lighting (e.g., area lighting, floodlights, illumination around buildings) can disrupt habitat use and alter 

habitat connectivity, affect the use of habitat for foraging and breeding in bats and amphibians, (Buchanan 

2006, Bliss-Ketchum et al. 2012, Rich and Longcore 2013, Schirmer et al. 2019). Anthropogenic noise can 

cause short-term habitat avoidance when the noise sources are present and wildlife may return when noise 

levels decrease; however, loud noises (e.g., blasting) can cause long-term habitat avoidance (Bowles 

1995). Vehicle and train traffic, which can cause both visual and auditory disturbances, can result in some 

wildlife avoiding areas with increasing traffic and disturbance intensity (Northrup et al. 2012, Leblond et al. 

2013). Dust and trace metal deposition from traffic and coal handling processes are expected to contribute 

to habitat alteration for Wildlife VC subcomponents as they may affect palatability of vegetation (Chen et 

al. 2017).  

5.2.1.1.1 Construction Phase 

Alteration and/or loss of habitat for wildlife species is expected to occur during all Project phases; however, 

most of the Project effects are expected to occur during the Construction Phase. Vegetation clearing, soil 

movement, and surface water management may result in a loss of habitat or a reduction in habitat quality. 

Site clearing, soil salvaging, stockpiling, and grading will occur within the Project Area, resulting in the direct 

loss of vegetation, and potential wildlife habitat. Areas within the Project Area but outside of a Project 

component footprint are not expected to require soil disturbance and topsoil will remain in place (e.g., 

above-ground water distribution system, water discharge infrastructure, areas within the powerline ROW 

where structures are not planned).  

The alteration of habitat, including sensory disturbances, are anticipated to begin during the Construction 

Phase and continue through to the Post-closure Phase; however, it is expected that the alteration of habitat 

due to sensory disturbances will decrease after the Operation Phase when Project-related activities 

decrease.  

The effect of alteration and/or loss of habitat on wildlife species is anticipated to occur during the 

Construction Phase but will continue during the remaining Project phases and until Project activities 

decrease, Project components are removed, and disturbed habitat is revegetated and starts to provide 

suitable habitat for some Wildlife VC subcomponents. 

5.2.1.1.2 Operation Phase 

Direct habitat loss is expected to be limited during the Operation Phase; however, the alteration of habitat 

by sensory disturbances (e.g., vehicle / train traffic, artificial lighting, blasting, dust deposition, maintaining 

and operating site facilities, human presence), edge effects, fragmentation, patch size, changes to water 

quantity and quality, and dust deposition are expected to continue through the Operation Phase. Potential 

dust and trace metals deposition is expected to be highest during the Operation Phase as a result from 

drilling and blasting, operation and management and coal, and maintenance of material storage piles.  
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Maintenance will occur along the ROWs of existing roads, haul roads, Rail Infrastructure, and transmission 

lines that are expected to limit the progression of succession and the regeneration of forest habitat. 

Progressive reclamation is expected to be positive as revegetation is initiated in reclaimed areas. 

5.2.1.1.3 Decommissioning and Reclamation Phase 

Direct loss of wildlife habitat is not expected during the Decommissioning and Reclamation Phase; however, 

the alteration of habitat is expected to continue during the Decommissioning and Reclamation Phase. 

Progressive reclamation is expected to continue and result in positive effects as revegetation is continued 

in reclaimed areas. 

5.2.1.1.4 Post-closure Phase  

The overall effect of habitat alteration and/or loss on the Wildlife VC during the Post-closure Phase is 

expected to be positive as regeneration of vegetation is expected to continue within reclaimed areas. No 

direct loss of habitat is expected to occur during this phase; however, alteration may occur due to indirect 

effects such as sensory disturbances (e.g., vehicle traffic, dust deposition, or human presence).  

5.2.1.2 Change in Mortality 

Change in mortality, both direct and indirect, can alter population abundance and distribution of a Wildlife 

VC subcomponent. Mortality may result from collisions (i.e., with vehicles, trains, equipment, and Project 

components), changes in predator-prey dynamics, increased competition for food and other resources, 

increased hunter access, changes in animal health (e.g., higher stress levels and/or lower body condition), 

and increased human-wildlife encounters. Potential mortality from Project activities is anticipated to start 

during the Construction Phase and persist until Post-closure Phase. 

5.2.1.2.1 Construction Phase 

The effect of a change in mortality of wildlife species is expected to begin during the Construction Phase 

when initial Project-related activities begin and continue through to the Post-closure Phase. The potential 

effect of change in mortality is species-specific and based on the likelihood of a species encountering 

sources of potential direct or indirect mortality. Mortality may be caused directly by Project components and 

activities (e.g., vehicle/train-wildlife collisions; destruction of occupied den sites and hibernacula), or 

entrapment in Project facilities (such as buildings or Surface Water Management Infrastructure) (Knight and 

Gutzwiller 1995, Ashley and Robinson 1996, CBC et al. 2014) or indirectly when interactions with Project 

components and activities contribute to other sources of mortality (e.g., increased hunting, trapping, 

poaching, and management actions associated with the removal of nuisance animals) (Boer 1990, Beazley 

et al. 2004). Sensory disturbances from Project activities can result in chronic stress, which in turn may 

reduce body condition and increased predation risk in some species (Maier 1996, Barber et al. 2010, 

Ewacha 2016).  

The activities expected to have the highest potential for mortality of wildlife species are likely related to site 

clearing during the Construction Phase when the Project Area is cleared of vegetation, and the transport of 

equipment, materials, and personnel, resulting in increased traffic during Construction, and Operation 

phases. Reductions in habitat, through decreased habitat effectiveness (i.e., alteration) or loss, may also 

contribute to indirect mortality due to increased intra-specific competition for available food and habitat 

(Buskirk 2000), as well as increased predation risk and hunting efficiency (Gehr et al. 2018, Viejou et al. 

2018).  
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Ingestion of contaminants of potential concern (COPC) is a potential pathway that may result in effects on 

wildlife species. The predicted water quality data (S4.0-C3 Surface Water VC of the EAC Application) 

were used to screen parameters with an aim to establish COPC for ingestion exposure (consuming water) 

by wildlife species. The parameters were screened through a comparison of predicted (modelled) mean 

monthly concentrations to relevant Canadian benchmarks, specifically:  

 British Columbia Ministry of Environment and Climate Change Strategy (BC MECCS) water quality 

guidelines (WQGs) for the protection of aquatic life (to address concerns pertaining to 

amphibians1);  

 BC MECCS water quality guidelines (WQGs) for the protection of wildlife and livestock; and 

 Canadian Council of Ministers of the Environment (CCME) WQG for the protection of agricultural 

water uses – livestock. 

Exceedance factors of less than 1 indicated no risk to biota, while those greater than 1 required further 

evaluation. Exceedance factor is the maximum predicted value divided by the lowest guideline for that 

parameter or the Site Performance Objective (SPO) where one has been derived for this Project.  

Table 5.2-1 presents the results of the COPC screening conducted. Given that Site Performance Objectives 

(SPOs) were derived for seven (7) of the site parameters (i.e., aluminum, cobalt, cadmium, nitrite, selenium, 

sulfate, and thallium) for this Project (by the Windward/Borealis team), COPC screening was conducted for 

the guidelines and the SPO values listed above. Additional detail is provided in the S4.0-C3 Surface Water 

VC on the context and baseline conditions for these seven (7) parameters.  

Based on this screening exercise, one (1) of the parameters—aluminum—yielded an exceedance factor of 

>1 (i.e., concentration was above WQGs and its SPO). The predicted exceedance factor was 1.25. This 

required further assessment to evaluate potential risks to wildlife. 

The predicted aluminum concentrations exceed aquatic life guideline, and an amphibian species was used 

to evaluate the context of risk. Aluminum toxicity data are generally rare, and, therefore, a wide range of 

appropriate toxicity reference values (TRV) are not available to use as benchmarks. Recently, ECCC 

derived and published a federal environmental quality guideline (FEQG) for aluminum (ECCC 2021). As 

part of the aquatic toxicity profile for aluminum (ECCC 2021; Table 4), a normalized2 effect concentration 

of 0.421 milligram per litre (mg/L) (based on a 7-day no observed effect concentration (NOEC) endpoint for 

the common toad, Bufo bufo) is cited, based on data from Gardner et al. (2002). Using this benchmark for 

comparison to the predicted maximum mean monthly concentration for aluminum (i.e., 0.26 mg/L), the 

exceedance factor (i.e., the maximum mean monthly value over the aluminum TRV for amphibians = 

0.26/0.421=0.62), indicates an exceedance factor of < 1 and, therefore, poses limited risk to amphibians. 

The COPC are not predicted to result in an adverse effect on the Wildlife Species VC and were scoped out 

of the assessment from this point forward due to this screening-level analysis.  

 

 

 

1Aquatic organisms other than amphibians are assessed in other sections of the environmental assessment (i.e., 
aquatic effects assessment). 
2Normalized to pH=7.5, DOC=0.5 milligram per litre (mg/L), hardness=50 mg/L (ECCC 2021). 
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Table 5.2-1:  Screening of Water Quality Parameters Against Aquatic Life, Wildlife,  Livestock 

Guidelines, and Site Performance Objectives 

Parameter 

Maximum 

Modelled 

Mean 

Monthly 

(mg/L) 

Location of 

Greatest 

Exceedance 

of WQG 

Lowest BC 

or CCME 

WQG 

(Aquatic, 

Wildlife or 

Livestock)1 

SPO 

Exceedance 

Factor 

WQG 

(Maximum 

Modelled 

Mean/WQG) 

Exceedance 

Factor SPO 

(Maximum 

Modelled 

Mean/SPO) 

Aluminum, total 0.26 Telkwa R, S09 0.1 0.208 2.60 1.25 

Arsenic, total 0.0016 Four Cr, S03_DS 0.005  0.32 - 

Beryllium, total 0.000082 Four Cr, S03_DS 0.00013  0.63 - 

Boron, total 0.21 Four Cr, S03_DS 1.2  0.18 - 

Cadmium, dissolved 0.00026 Four Cr, S03_DS 0.00008 0.00026 3.25 1.00 

Chloride 13 Four Cr, S03_DS 100  0.13 - 

Chromium, total 0.0021 Four Cr, S03_DS 0.0049  0.43 - 

Cobalt, total 0.0011 Four Cr, S03_DS 0.001 0.0174 1.10 0.06 

Copper, total 0.0041 Four Cr, S03_DS 0.0047  0.87 - 

Fluoride 0.095 Four Cr, S03_DS 0.12  0.79 - 

Iron, total 0.47 Telkwa R, S09 1  0.47 - 

Lead, total 0.0004 Four Cr, S03_DS 0.004  0.10 - 

Manganese, total 0.057 Four Cr, S03_DS 0.1  0.57 - 

Mercury, total 0.0000025 Four Cr, S03_DS 0.00001  0.25 - 

Molybdenum, total 0.0036 Four Cr, S03_DS 0.01  0.36 - 

Nickel, total 0.004 Four Cr, S03_DS 0.025  0.16 - 

Nitrate 1.9 Tenas Cr, S04 3  0.63 - 

Nitrite 0.045 Tenas Cr, S04 0.02 0.0524 2.25 0.86 

Selenium, total 0.0058 Four Cr, S03_DS 0.002 0.008 2.90 0.73 

Silver, total 0.000005 Four Cr, S03_DS 0.00005  0.10 - 

Strontium 0.89 Four Cr, S03_DS 7   0.13 - 

Sulfate 360 Four Cr, S03_DS 128 593 2.81 0.61 

Thallium 0.00027 Four Cr, S03_DS 0.0008   0.34   

Uranium 0.0022 Four Cr, S03_DS 0.0085   0.26 - 

Zinc 0.0074 Four Cr, S03_DS 0.023   0.32 - 

Notes: BC=British Columbia; WQG = Water Quality Guidelines; CCME=Canadian Council of Ministers of the Environment; mg/L=milligram 

per litre; SPO = Site Performance Objective 

1 = BC or CCME WQG for stream with highest modelled concentration 
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5.2.1.2.2 Operation Phase 

Direct and indirect changes in mortality are expected to continue during the Operation Phase. Collisions 

with Project vehicles, trains, equipment, and components (e.g., buildings) may result in direct morality of 

wildlife. Direct mortality may occur during Project-related activities (e.g., vegetation management, snow 

management, maintenance work) along the ROW of linear Project features (e.g., roads, Rail Infrastructure, 

powerline). Entrapment in Project components (e.g., buildings, pits, settling ponds) and due to Project 

activities (i.e., snow berms created during snow management) may also result in direct mortality of wildlife 

(e.g., drowning, vehicle collisions). Spills of fuels and other hazardous materials, malfunctions, and other 

accidents may result in contamination of wildlife habitat and indirectly affect a change in mortality. Exposure 

to hazardous materials (e.g., wildlife gaining access to settling ponds; individuals exposed to chemicals 

from herbicide spraying or trace meatal depositions) could affect wildlife health and with that contribute to 

mortality. Indirect mortality may occur through increased and more efficient hunter, trapper, and predator 

access to the Project Area via ROWs, decreased wildlife health (e.g., increased stress, reduced body 

condition), and increased inter and intra-specific competition for resources. 

5.2.1.2.3 Decommissioning and Reclamation Phase 

Direct and indirect changes in mortality are expected during the Decommissioning and Reclamation Phase, 

but at a reduced level in concert with reductions in Project activity and removal of Project components. 

Collisions with Project vehicles, equipment, and components (e.g., buildings) may result in direct morality 

of wildlife. Spills of fuels and other hazardous materials, malfunctions, and other accidents may result in 

contamination of wildlife habitat and indirectly affect a change in mortality. Indirect mortality may also occur 

through increased and more efficient hunter and predator access to the Project Area via ROWs, decreased 

wildlife health (e.g., increased stress, reduced body condition), and increased inter and intra-specific 

competition for resources. Overall, the potential for the effect of a change in mortality is expected to 

decrease as Project-related activities decrease, Project infrastructure is removed, and reclamation activities 

revegetate the Project Footprint. 

5.2.1.2.4 Post-closure Phase 

The effect of change in mortality on the Wildlife VC is expected to be limited during the Post-closure Phase. 

Project activities onsite during the Post-closure Phase will be limited and all Project components will be 

removed, resulting in a reduced risk of vehicle and/or train collisions with wildlife, exposure to hazardous 

materials (e.g., spills), and risk of entrapment.  

5.2.1.3 Change in Movement Patterns 

Change in movement patterns may affect the ability of wildlife to interact (e.g., breed, aggregate, access 

food, and escape predators) and may result in changes to population abundance and distribution. Project 

components and activities that may affect wildlife movement patterns are mostly associated with the 

creation of physical barriers and reducing the likelihood of wildlife crossing developments, such as 

infrastructure corridors. Potential changes in movement patterns resulting from Project activities are 

anticipated to start during the Construction Phase and persist until the Post-closure Phase. 

5.2.1.3.1 Construction Phase  

Project-related changes in movement patterns are expected to begin at the start of the Construction Phase 

and continue through to the Post-closure Phase. The potential effect includes the alteration (i.e., the 

reduction or facilitation of movement) and loss of movement between patches of suitable habitat or across 

the landscape. Wildlife movement in any environment, constrained or not, is species-specific, may be age 
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and sex specific, and varies with the ability of an animal to traverse the landscape (Mönkkönen and 

Reunanen 1999, Tischendorf and Fahrig 2000). Change to movement patterns due to an animal’s reaction 

to a real or perceived barrier can affect a population’s long-term viability, health, mortality, and individual 

habitat use (Beier 1993, Muhly et al. 2015, Edelsparre et al. 2018). Anthropogenic features (e.g., fencing 

or ROW infrastructure corridors) can restrict the movement of wildlife across a landscape (Clevenger et al. 

2001, Ito et al. 2013), and wildlife may avoid traveling close to active anthropogenic features (e.g., roads, 

railways, and trails) to avoid encountering humans (Muhly et al. 2011, Leblond et al. 2013). However, not 

all species change their movement patterns close to anthropogenic features. Some species (e.g., Moose) 

may increase their use of areas with moderate to high human activity to avoid predators (Stephens and 

Peterson 1984, Berger 2007, Muhly et al. 2011, Rogala et al. 2011), and linear features with low human-

use (e.g., trails) may be selected as easy travel routes by other species (e.g., grey wolf [Canis lupus], grizzly 

bear) (Northrup et al. 2012, Dickie et al. 2020).  

5.2.1.3.2 Operation Phase 

Change in movement patterns is anticipated in the Operation Phase as the alteration and loss of habitat 

will continue and influence the movement patterns of wildlife. Activities during the Operation Phase (e.g., 

mining the open pit, operation of the Coal Processing Plant (CPP), and vehicle/train traffic) may result in 

changes in movement patterns. Project components with the potential to influence movement patterns (i.e., 

Minesite, roads, or Rail Infrastructure) are expected to result in changes in movement patterns. 

5.2.1.3.3 Decommissioning and Reclamation Phase 

Change in movement patterns is anticipated in the Decommissioning and Reclamation Phase. The 

dismantling and removal of Project components is anticipated to create sensory disturbances that may alter 

wildlife movement patterns; however, as reclamation proceeds and Project-related activities decrease the 

effect of change in movement patterns is anticipated to diminish.  

5.2.1.3.4 Post-closure Phase 

The effect of change in movement patterns is anticipated to in the Post-closure Phase. Maintenance and 

monitoring activities are anticipated to result in sensory disturbances that can alter the movement patterns 

of wildlife; however, the effect is expected to diminish as Project-related activities decrease.  

5.2.2 Furbearers Subcomponent 

5.2.2.1 Alteration and/or Loss of Habitat 

5.2.2.1.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The alteration and loss of Furbearer habitat occurs when vegetation or other features (e.g., dens) are 

cleared or affected during the lifetime of a project. The alteration of habitat may occur through indirect 

effects such as sensory disturbances, edge effects, by a loss and/or reduction in use when a minimum 

habitat size threshold is not met (Chapin et al. 1998, Hargis et al. 1999, Krebs et al. 2007).  

Sensory disturbances that may result in the alteration and/or loss of habitat include anthropogenic noises 

and human presence. Anthropogenic noises (e.g., aircraft, snowmobiles, humans) can cause habitat 

avoidance when the noise sources are present and return when they are not; however, loud noises can 

cause long-term habitat avoidance (i.e., functional habitat loss) (COSEWIC 2014b).  
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Edge habitat may be avoided by species that require interior forest conditions. Differences in vegetative 

communities and structure at forest edges often result in altered microclimatic conditions relative to interior 

forest habitat and can extend up greater than 240 m in some forests (Geiger 1957, Chen et al. 1995). 

Vegetative communities on either side of the edge can also influence the suitability of edge habitat and the 

avoidance of an edge (Buskirk and Powell 1994). Species that use or prefer forest interior habitats for 

predator avoidance, finding food, or gaining thermal shelter may be negatively affected by an increasing 

proportion of edge habitat relative to interior habitat (Hargis et al. 1999).  

As habitat is lost, a minimum patch size is often required for an individual to occupy or use an isolated patch 

on a landscape (Chapin et al. 1998, Hargis et al. 1999). When available suitable habitat is below a minimum 

patch threshold, either for the individual patch or across a landscape, or when the distances between 

patches exceeds a threshold, a reduction in occupancy or use may occur despite the continued presence 

of suitable habitat (Chapin et al. 1998, Hargis et al. 1999, Olson et al. 2014). As a result, patch size, both 

on an individual and population level, may have a species-specific effect on use of suitable habitat (Chapin 

et al. 1998, Krebs and Lewis 1999, Olson et al. 2014). 

5.2.2.2 Change in Mortality 

5.2.2.2.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The effect of a change in mortality on Furbearers is expected to begin during the Construction Phase when 

initial Project-related activities begin and continue through to the Post-closure Phase. The potential effect 

of change in mortality is species-specific based on the likelihood of a species encountering sources of 

potential direct or indirect mortality. Mortality may be caused directly by Project components and activities 

(e.g., vehicle-wildlife collisions; destruction or abandonment of den sites and hibernacula, or entrapment in 

Project facilities, such as buildings or surface water management infrastructure (Knight and Gutzwiller 1995, 

Belant 2007, COSEWIC 2014b) or indirectly when interactions with Project components and activities 

contribute to other sources of mortality (e.g., hunting, trapping, poaching, and management actions 

associated with the removal of nuisance animals) (COSEWIC 2014b).  

The activities expected to have the highest potential for mortality are likely related to site clearing during 

the Construction Phase when the Project Footprint is cleared of vegetation, and the transport of equipment, 

materials, and personnel during all phases. Reductions in habitat, through decreased habitat effectiveness 

(i.e., alteration) or loss, may also contribute to indirect mortality due to increased intra-specific competition 

for available food and habitat, increased predation risk and hunting efficiency, and abandonment of young 

(Hargis et al. 1999, COSEWIC 2014b).  

Direct and indirect changes in mortality are expected in the Operation Phase. Collisions with Project 

vehicles, equipment, and components (e.g., buildings) may result in direct morality of wildlife. Direct 

mortality may occur during Project-related activities (e.g., vegetation management, snow management, 

maintenance work) along the ROW of linear Project features (e.g., roads, Rail Infrastructure, powerline). 

Entrapment in Project components (e.g., buildings, pits, settling ponds) and due to Project activities (i.e., 

snow berms created during snow management) may also result in direct mortality of wildlife (e.g., drowning, 

vehicle collisions). Spills of fuels and other hazardous materials, malfunctions, and other accidents may 

result in contamination of wildlife habitat and indirectly affect a change in mortality. Exposure to hazardous 

materials (e.g., wildlife gaining access to contaminated settling ponds; individuals exposed to chemicals 

from herbicide spraying) could also indirectly influence wildlife mortality. Indirect mortality may also occur 

through increased and more efficient hunter, trapper, and predator access to the Project Area via ROWs, 
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decreased wildlife health (e.g., increased stress, reduced body condition), and increased inter and intra-

specific competition for resources. 

Direct and indirect changes in mortality are expected in the Decommissioning and Reclamation Phase but 

at a reduced level in concert with reductions in Project activity and removal of Project components. 

Collisions with Project vehicles, equipment, and components (e.g., buildings) may result in direct morality 

of wildlife. Spills of fuels and other hazardous materials, malfunctions, and other accidents may result in 

contamination of wildlife habitat and indirectly affect a change in mortality. Indirect mortality may also occur 

through increased and more efficient hunter and predator access to the Project Area via ROWs, decreased 

wildlife health (e.g., increased stress, reduced body condition), and increased inter and intra-specific 

competition for resources. Overall, the potential for the effect of a change in mortality is expected to 

decrease as Project-related activities decrease, Project infrastructure is removed, and reclamation activities 

revegetate the Project Footprint. 

The effect of change in mortality on Furbearers is expected to be limited during the Post-closure Phase. 

Project activities on site during the Post-closure Phase will be limited and all Project components will be 

removed, resulting in a reduced risk of vehicle collisions with wildlife, exposure to hazardous materials (e.g., 

spills), and risk of entrapment.  

5.2.2.3 Change in Movement Patterns 

5.2.2.3.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Change in movement patterns is considered a potential effect for the Furbearer (wolverine) subcomponent. 

Project-related effects related to change in movement patterns are expected to begin at the start of the 

Construction Phase and continue through to the Post-closure Phase. The potential effect of change to 

movement patterns includes the alteration (i.e., the reduction or facilitation of movement) and loss of 

movement between patches of suitable habitat or across the landscape. Wildlife movement in any 

environment, constrained or not, is species-specific, may be age and sex specific, and varies with the ability 

of an animal to traverse the landscape and the nature of the landscape (Hargis et al. 1999, Krebs et al. 

2007, Woodford et al. 2013). Change to movement patterns due to an animal’s reaction to a real or 

perceived barrier can affect a population’s long-term viability, health, mortality, and individual habitat use 

(Rowland et al. 2003, Dawson et al. 2010). Wolverines are capable of long-distance dispersal and have 

large home ranges but are limited by suitable vegetation and anthropogenic features (Kyle and Strobeck 

2001, COSEWIC 2014b).  

Anthropogenic features (e.g., roads) can restrict movement from territory to landscape scales, and habitat 

with higher road density or active anthropogenic features may be avoided as these areas may be 

associated with a higher risk of mortality (Dawson et al. 2010, Bowman et al. 2010, COSEWIC 2014b). Not 

all anthropogenic features are avoided, some linear features with low human-use (e.g., seismic lines, cut 

blocks) may be selected as easy travel routes or for foraging opportunities (Scrafford et al. 2017). Sensory 

disturbances (e.g., snowmobiles, aircraft) can also result in habitat avoidance, increased activity, and young 

abandonment (COSEWIC 2014b). 

Change in movement patterns is anticipated in the Operations Phase as the alteration and loss of habitat 

will continue and influence the movement patterns of wildlife. Activities during the Operation Phase (e.g., 

mining the open pit, operation of the CPP, vehicle traffic) will cause additional sensory disturbances to 

wildlife and result in changes in movement patterns. Project infrastructure with the potential to influence 

movement patterns (i.e., roads, Minesite) is expected to continue to result in changes in movement patterns. 
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Change in movement patterns is anticipated in the Decommissioning and Reclamation Phase. The 

dismantling and removal of Mine Infrastructure is anticipated to create sensory disturbances that may alter 

Furbearer movement patterns; however, as reclamation proceeds and Project-related activities decrease 

the effect on change in movement patterns is anticipated to diminish.  

The effect of change in movement patterns is anticipated in the Post-closure Phase. Maintenance and 

monitoring activities are anticipated to result in sensory disturbances that can alter the movement patterns 

of wildlife; however, the effect is expected to diminish as Project-related activities decrease.  

5.2.3 Caribou Subcomponent 

5.2.3.1 Alteration and/or Loss of Habitat 

5.2.3.1.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Project-related disturbances that may result in the alteration and/or loss of habitat (i.e., the direct loss of 

habitat and the indirect alteration of habitat during all Project phases) in addition to the construction of 

Project components, may include anthropogenic noises, vehicle traffic, and human presence (COSEWIC 

2014a). It is assumed that the Project Area will be completely altered during the Construction Phase and 

not be available as Caribou habitat. In addition, indirect alteration of Caribou habitat is caused by a change 

in the quality or availability of habitat in the area surrounding the Project due to sensory disturbances 

stemming from Project activities, including noise from mining, blasting and traffic; dust dispersal potentially 

affecting the palatability or quality of forage (Chen et al. 2017); and other sensory disturbances associated 

with visual, auditory, or olfactory stimuli. Vehicle traffic, which can cause both visual and auditory 

disturbances, can result in Caribou avoiding areas with increasing traffic and disturbance intensity (Leblond 

et al. 2013). Most mineral licks observed during the wildlife baseline studies will not be available to Caribou 

once the Construction Phase has started. A total of seven (7) mineral licks were observed with six (6) in 

the Project Area and one (1) adjacent to its eastern boundary in the WLSA (Appendix 4.8-A). No evidence 

was observed that Caribou ever used the mineral licks. 

To describe the potential effect of habitat disturbance on Caribou, the 2014 Recovery Strategy 

(Environment Canada 2014) outlined a set of criteria to determine existing contributions to habitat 

disturbance by accounting for the actual development footprint and a 500 m buffer around it, as well as 

unbuffered natural disturbances (e.g., forest fires). The buffer used in the disturbance model is intended to 

reflect the alteration of Caribou habitat beyond the Project footprint due to sensory disturbance. The 

rationale for this approach to evaluate existing disturbed areas was based on observed Caribou population 

trends for herds across Canada showing that most Caribou subpopulations whose ranges were greater 

than 35% disturbed were reported to be declining (Environment Canada 2012). The results of the 

disturbance assessment (provided in Appendix 4.8-A) showed that most of the Project Caribou study areas 

were already disturbed, and the Project is expected to add to this existing disturbance through direct habitat 

loss and indirect habitat alteration. The Wildlife Baseline Report (Appendix 4.8-A) showed that Telkwa 

Caribou select alpine and subalpine habitats during the entire year indicating that the Caribou have used 

higher elevation habitat during all seasons and rarely used the Project Area.  

As Project components and infrastructure are decommissioned and parts of the Project Area are 

revegetated, any habitat that was functional available to caribou in the baseline condition is expected to 

become available again to Caribou. However, the Project Area is already considered completely disturbed 

and is entirely outside of selected Caribou habitat, so any reclamation activities are likely to have limited 

benefit for Caribou as the habitat will return, over time, to a similar state as in pre-Project conditions. 
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5.2.3.2 Change in Mortality 

5.2.3.2.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The potential effect of change in mortality on the Caribou subcomponent considers potential sources of 

mortality from direct Project interactions and potential effects stemming from landscape changes that could 

affect indirect mortality from predation. Direct mortality due to the Project could occur from vehicle or train 

collisions with Caribou, or Caribou getting injured when travelling through the Project Area. However, the 

Project Area does not overlap with habitat types selected by Caribou; it occurs entirely within the forested 

habitat type that is avoided by Telkwa Caribou (as described in Appendix 4.8-A).  

Vehicle collisions with Caribou are a documented source of Caribou mortality in areas where Caribou 

ranges intersect transportation infrastructure and could add to Caribou mortality outside the Project Area 

where increased Project related traffic may occur. The effect of a change in direct mortality on Caribou is 

expected to begin during the Construction Phase when initial Project-related activities start and continue 

through to the Post-closure Phase when Project infrastructure is removed, and reclaimed areas begin to 

regenerate vegetation communities; however, activity levels will decrease after completion of the Operation 

Phase, potentially resulting in a reduced effect.  

Describing indirect mortality, the Wildlife Baseline Report provides a description of Caribou mortality in 

relation to different habitat types (Appendix 4.8-A) and outlines the importance of predation on Caribou 

mortality. Results showed that Caribou are likely avoiding forested habitat types, such as the Project Area, 

as a way of separating themselves from predators. Indirect mortality of Caribou could occur through two (2) 

processes potentially affected by the Project: 1) apparent competition with more productive alternative prey 

species, and 2) facilitated predation by wolves. Apparent competition occurs when the density of an 

alternative prey species increases so that it supports a higher density of a shared predator(s) which 

increases predation on the other prey species. The increasing abundance of Moose and deer during the 

past century has likely increased the abundance of wolves, resulting in regional declines of Caribou due to 

wolf predation (Bergerud and Elliot 1986). Facilitated predation occurs with the development, maintenance, 

and/or use of roads and trails that provide easier movement for predators across the landscape. Predators, 

particularly wolves, use these linear features to move more quickly and consequently hunt more efficiently 

within their range (Dickie et al. 2017).  

The potential for the Project to indirectly affect Caribou mortality through apparent competition and/or 

facilitated predation is limited during the Construction, and Operation phases when human activity is more 

likely to deter alternative prey and predators from the Project Area. However, during the Decommissioning 

and Reclamation and Post-closure phases, the Project Area will temporarily create habitat that could 

support higher densities of alternative prey species, potentially increasing predator density in the region.  

5.2.3.3 Change in Movement Patterns 

5.2.3.3.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Anthropogenic effects on Caribou movement are well documented (Reimers and Colman 2006) and are 

mostly associated with the creation of physical barriers and reducing the likelihood of Caribou crossing 

developments. The creation of most infrastructure is considered semi-permeable as use of the 

infrastructure (such as roadways and railways) reduces the likelihood of Caribou crossing these features 

(Dyer et al. 2002). The potential effect of change in Caribou movement patterns is based on the potential 

for the Project to cause barriers to Caribou movement within and between parts of the range and selected 
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habitat types of Caribou. The greatest potential for causing a change to Caribou movement patterns are 

the construction of Project infrastructure that could act as a barrier (e.g., fencing, snowbanks along the 

roads) and the use of infrastructure that could reduce the likelihood of Caribou moving across the feature 

(e.g., road and train traffic). 

The Wildlife Baseline Report provides an analysis and discussion of Caribou annual and seasonal 

movements (Appendix 4.8-A). This analysis showed that Telkwa Caribou movement was mostly restricted 

to the alpine and subalpine habitat types and only one collared Caribou may have moved through the 

Project Area in approximately 10 years of data collection, representing 0.03% of all Caribou movement 

documented. Four (4) Caribou moved through the area south of the Project Area, representing 2.21% of 

documented Caribou movements. There is minimal overlap between the Project Area and recorded Caribou 

movements, and the Project is not located between different portions of the herd’s current range, where it 

could act as a barrier to Caribou movement. However, Caribou may attempt to move through the Project 

Area at some point during the life of the Project and may encounter barriers to their movement.  

Changes in movement patterns are anticipated to start during the Construction Phase and continue through 

the Operation Phase. Activities during the Operation Phase (e.g., mining the open pit, operation of the CPP, 

and additional vehicle/train traffic) may result in changes in movement patterns.  

The dismantling and removal of Mine Infrastructure during the Decommissioning and Reclamation Phase 

is anticipated to create some traffic that may alter Caribou movement patterns; however, as reclamation 

proceeds and Project-related activities decrease, the effect on change in movement patterns is anticipated 

to diminish and decrease further during the Post-closure Phase where maintenance and monitoring 

activities are anticipated to be the only activities. 

5.2.4 Grizzly Bear Subcomponent 

5.2.4.1 Alteration and/or Loss of Habitat 

5.2.4.1.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The alteration and loss of Grizzly Bear habitat occurs when vegetation or other features (e.g., dens) are 

cleared or affected by indirect effects (e.g., sensory disturbances) during the lifetime of a project (Gibeau 

et al. 2002). The direct removal of vegetation typically results in the loss of habitat, and the use of cleared 

areas may be dependent on the plant species that regrow (McLellan and Hovey 2001, Berland et al. 2008).  

Areas of productive habitat (e.g., riparian areas, berry patches) may also be avoided if anthropogenic 

activity is high (COSEWIC 2012a). Roads can fragment habitat and associated human use can decrease 

habitat use. Increasing traffic volume can result in avoidance of areas around roads with 20-100 vehicles 

per day and strong avoidance of roads with greater than 100 vehicles per day; however, Grizzly Bears may 

respond by crossing at times when traffic volumes are lower (i.e., at night) (Northrup et al. 2012).  

The spatial scale at which roads and associated human presence affect Grizzly Bear behavior and habitat 

use varies across studies but is a minimum 100 m and extends up to 1,000 m, although more frequently, 

the effects of roads are estimated to extend to 500 m (McLellan and Shackleton 1989, Kasworm and Manley 

1990, Proctor et al. 2019). Road density can also affect habitat use, and a road density threshold of 

0.6 km/km² to affect grizzly use has been observed in many areas (Proctor et al. 2019).  

The type of road use may also affect habitat use, as bears may not avoid restricted roads (i.e., roads only 

open to natural resource industries) and surrounding habitats, whereas roads open to the forest industry 
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and the public are typically avoided (Wielgus et al. 2002, Cristescu et al. 2016). In addition, areas with road 

densities greater than 0.6 km/km2 can sustain Grizzly Bear use if a proportion of roads are closed (or 

restricted) to the public (Lamb et al. 2018). 

Most habitat loss is expected to occur during the Construction Phase and the alteration of habitat (i.e., 

sensory disturbances reducing habitat suitability) may occur through the life of the Project. As Project 

components and infrastructure are decommissioned and parts of the Project Area are revegetated, the 

habitat is expected to become available to Grizzly Bear. In addition, the reduction in human activity following 

the Operation Phase is expected to result in fewer sensory disturbances and less reductions in habitat 

suitability.  

5.2.4.2 Change in Mortality 

5.2.4.2.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Collisions with vehicles and trains can result in both direct mortality and indirect mortality (e.g., mortality of 

orphaned cubs). Grizzly Bear use of roadside habitat and crossing of roads (i.e., increase in vehicle collision 

risk) is strongly influenced by the amount of vehicle traffic (Northrup et al. 2012). Increasing traffic volume 

can result in the avoidance of roads with moderate use (20 to 100 vehicles per day) and strong avoidance 

of roads with high use (greater than 100 vehicles per day); however, Grizzly Bears may adjust their 

behaviour and cross roads when traffic volumes are lower (i.e., at night) (Northrup et al. 2012).  

The risk of Grizzly Bear mortality from train collisions increases with train speed and track curvature, 

suggesting Grizzly Bears have problems detecting fast-moving trains (Clair et al. 2020). Train mortality in 

BC and Alberta mostly occurs when bears are typically active (i.e., April through October) and is highest in 

late spring (i.e., May and June) and during the day (Clair et al. 2020). Also, increased natural food resources 

(e.g., Equisetum sp., Trifolium sp., ants) along roadsides and anthropogenic food resources (e.g., spilled 

grain) along rail lines may attract Grizzly Bears and increase the risk of mortality from collisions (Roever et 

al. 2008, Gangadharan et al. 2017). Fencing along roads can be effective at reducing the risk of collisions; 

however, Grizzly Bears can breach fencing, reducing its effectiveness (Gilhooly et al. 2019).  

Roads and ROWs into Grizzly Bear habitat can increase human access and bring people into potential 

conflict with Grizzly Bears through hunting, management mortality, and vehicle collision mortality 

(COSEWIC 2012a). Human access is an important predictor of Grizzly Bear mortality, and most Grizzly 

Bear deaths in BC and Alberta have occurred within 120 m of a road (Proctor et al. 2019). Managing 

motorized access (i.e., reducing public access) has been recognized as an important tool in managing 

human-bear conflicts (Proctor et al. 2019).  

Licenced hunting ended in 2017 and was formerly responsible for most of the Grizzly Bear mortality; 

however, legal Indigenous harvest and illegal hunting may still occur (McLellan et al. 1999, BC FLNRORD 

2017). Mortality associated with the protection of life and property, often associated with hunters, garbage-

habituated bears, or a lack of bear awareness, represent 14.7% of known Grizzly Bear deaths in BC 

(COSEWIC 2012a).  

The activities expected to have the highest potential for mortality are likely related to site clearing during 

the Construction Phase when the Project Footprint is cleared of vegetation (i.e., mortality of bears in dens 

during clearing and grubbing), and the transport of equipment, materials, and personnel (i.e., mortality from 

vehicle collisions) during all phases. The potential for a change in mortality is expected to continue during 

the Operation Phase and during the Decommissioning and Reclamation Phase but at a reduced level in 

concert with reductions in Project activity and removal of Project components. Spills of fuels and other 
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hazardous materials, malfunctions, and other accidents may result in contamination of wildlife habitat and 

indirectly affect a change in mortality. Indirect mortality may also occur through increased and more efficient 

hunter access to the Project Area via ROWs, decreased wildlife health (e.g., increased stress, reduced 

body condition), and increased inter and intra-specific competition for resources. Overall, the potential for 

the effect of a change in mortality is expected to decrease as Project-related activities decrease, Project 

infrastructure is removed, and reclamation activities revegetate the Project Footprint. 

The effect of change in mortality on the Wildlife VC is expected to be limited during the Post-closure Phase. 

Project activities onsite during this time will be limited and all Project components will be removed, resulting 

in a reduced risk of vehicle collisions with Grizzly Bears.  

5.2.4.3 Change in Movement Patterns 

5.2.4.3.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Grizzly Bears are typically solitary with large home ranges (i.e., 100 to 300 km2 on average in BC) with 

adult bears typically using higher quality habitats and sub-adults forced into more marginal habitats (Flynn 

et al. 2007, COSEWIC 2012a). Their movement patterns average 2.4 km per day in mountainous regions 

and are primarily influenced by finding food and avoiding human activity, and to a lesser extent, intraspecific 

interactions, and the availability of thermal and security cover (BC MWLAP 2004, COSEWIC 2012a, Proctor 

et al. 2012). Food resources are often highly seasonal, and Grizzly Bear movements typically follow the 

timing of plant emergence and berries, spring ungulate calving, and salmon runs (COSEWIC 2012a). 

Annual elevational migrations also typically occur in mountain regions, where following emergence from 

high elevation denning sites occurs in the spring, Grizzly Bears descend to low elevations to forage (e.g., 

emergent vegetation, ungulate carrion) (LeFranc et al. 1987, Proctor et al. 2012, Hamilton et al. 2018). 

Grizzly Bears may then make use of food resources (e.g., berry patches, ungulate calving areas, 

subalpine/alpine meadows) throughout their home range during the summer, and typically use high 

elevation berry patches or low elevation salmon runs in the fall (COSEWIC 2012a).  

Dispersal movements by young bears in mountainous areas are initially relatively short and sex based (i.e., 

males generally disperse three (3) times further than females), and may take several years to disperse 

away from the core of their natal home range (McLellan and Hovey 2001, Proctor et al. 2004). Roads have 

been identified as the primary route that increases anthropogenic mortality, typically via hunting, and may 

disrupt bear movements or form barriers to dispersal (Gibeau et al. 2002, Proctor et al. 2012). Major 

transportation routes, such as Highway 1 (Gibeau et al. 2002) and Highway 3 (Proctor et al. 2012) in south-

eastern BC have been found to act as complete (Highway 1) or almost complete (Highway 3) barriers to 

adult female movement, but not males, resulting in genetic fragmentation of Grizzly Bear sub-populations. 

Barriers to dispersal typically involve high traffic volumes (i.e., 1,000s to 10,000s of vehicles per day) and 

high speeds; however, no effects of population fragmentation have been found for secondary or resource 

roads (Gibeau et al. 2002, Proctor et al. 2012, Proctor et al. 2019).  

Different sensory disturbances can affect differing responses in Grizzly Bears. Noise disturbances may 

result in a flight response, freezing, or a strong startle response, and can affect denning bears; bears may 

habituate to noises depending on the intensity and consistency (Craighead et al. 1982, Harding, and Nagy 

1980, Jope 1985, Schoen et al. 1987, Manci et al. 1988, Cristescu et al. 2016). Smells associated with poor 

waste management practices (e.g., improperly stored human food and food waste, oils, aerosols) can 

attract bears in search of food (Herrero 1985).  

Any changes in movement patterns are anticipated to start in the Construction Phase and continue through 

Operation as the alteration and loss of habitat and Project activities may influence Grizzly Bear movement 
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patterns. Activities during the Operation Phase (e.g., mining the open pit, operation of the CPP, vehicle 

traffic) can cause additional sensory disturbances and result in changes in movement patterns. Project 

infrastructure with the potential to influence movement patterns (i.e., roads, Minesite) is expected to 

continue to result in changes in movement patterns. Change in movement patterns is anticipated to 

continue through the Decommissioning and Reclamation Phase; however, as reclamation proceeds and 

Project-related activities decrease the effect on change in movement patterns is anticipated to diminish. 

The effect of change in movement patterns is anticipated to continue through to the Post-closure Phase. 

Maintenance and monitoring activities are anticipated to result in sensory disturbances (e.g., vehicle traffic, 

human presence) that can alter the movement patterns of Grizzly Bears; however, the effect is expected to 

diminish as Project-related activities decrease.  

5.2.5 Moose Subcomponent 

5.2.5.1 Alteration and/or Loss of Habitat 

5.2.5.1.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Project-related activities may result in the alteration and/or loss of habitat (i.e., the direct loss of habitat and 

the indirect alteration of habitat during all Project phases). Vegetation clearing associated with the 

construction of Project components will result in direct habitat loss and the Project Area is anticipated to be 

completely disturbed during Construction and it will not be available as Moose habitat. In addition, most 

mineral licks observed during the wildlife baseline studies, will not be available to Moose any longer once 

Construction has started. A total of seven (7) mineral licks were observed with six (6) in the Project Area 

and one (1) adjacent to its eastern boundary in the WLSA (Appendix 4.8-A). Evidence of Moose use was 

observed at two (2) mineral licks. 

The alteration of habitat is associated with sensory disturbances that may include anthropogenic noises, 

vehicle traffic, human presence, and increased predator access (Dussault et al. 2006, Lykkja et al. 2009, 

Neilson and Boutin 2017).  

Vehicle traffic and associated roads can influence habitat use by Moose. Roads and vehicle traffic can 

affect Moose habitat selection in the areas surrounding roads up to 1,000 m, although most effects occur 

within 250 m of a road (Colescott and Gillingham 1998, Yost and Wright 2001, Laurian et al. 2008, 2012, 

Shanley and Pyare 2011).  

Vehicle mortality associated with roads can also result in the areas surrounding roads becoming a habitat 

sink due to increased mortality risk (Rea 2012, Welch et al. 2015, Mumma and Gillingham 2019). Road 

densities as low as 0.16 km/km² can influence Moose habitat selection and a threshold of 0.6 km/km², 

above which Moose populations may decline due to habitat degradation has been observed (Beazley et al. 

2004, Laurian et al. 2012).  

Moose may also be attracted to roads due to the presence of road salt in winter, although any nutritional 

benefit may be offset by an increase in risk of mortality from vehicle collisions (Dussault et al. 2006). Moose 

may avoid areas around buildings during times of high human activity, although females with calves may 

avoid areas around buildings even during low human activity (Lykkja et al. 2009). Moose cows, particularly 

those with calves, strongly avoid areas with a high intensity of wolf use, which may include linear features 

associated with surrounding natural resource developments (Neilson and Boutin 2017).  

Direct habitat loss for Moose is expected to primarily occur during the Construction Phase and will be limited 

during the Operation Phase; however, the alteration of habitat by sensory disturbances (e.g., vehicle traffic, 
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artificial lighting, mine blasting, maintaining and operating site facilities, human presence) is expected to 

continue through the Operation Phase. The direct loss of habitat is not expected during the 

Decommissioning and Reclamation and Post-Closure Phases. The alteration of habitat is expected to 

continue during this time as sensory disturbances (e.g., vehicle traffic, human presence) may result in the 

alteration of habitat, although at a reduced level. Progressive reclamation is expected to be a positive effect 

as revegetation continues in reclaimed areas. 

5.2.5.2 Change in Mortality 

5.2.5.2.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Primary sources of anthropogenic mortality for Moose typically include vehicle and train collisions, 

increased or easier hunter access, and increased or easier predator access. Additional sources of 

anthropogenic mortality may include exposure to contaminated sites, entrapment within pits or waterbodies 

(e.g., settling ponds), or within snowbanks along roads resulting in an increased risk of vehicle collision.  

Provincial estimates for Moose vehicle collisions (MVCs) are only available for numbered highways and an 

unknown number of mortalities occur along resource roads (Child et al. 1991, Sielecki 2010). Annual MVC 

estimates typically range from 300 to 500, but are not corrected to traffic volumes due to a lack of data for 

specific highway sections for the seasons in which most MVCs occur (Child et al. 1991, Sielecki 2010). The 

MVCs in northern BC are more common in the winter (i.e., December to February) and often coincide with 

high snowfall events when Moose may select roads cleared of snow to facilitate travel (Child et al. 1991, 

Sielecki 2010). Other factors that may influence the risk of MVC are increased Moose use of areas with 

roads (i.e., valley bottoms), poor light conditions, traffic speed exceeding 80 kilometres per hour (km/hr) 

and amount of vehicle traffic (Stuart 1984, Child et al. 1991, Joyce and Mahoney 2001, Dussault et al. 2006, 

Danks 2007, O’Keefe and Rea 2012).  

Train collisions are known to result in direct Moose mortality across Canada (Kerr and Dillon 2018, Hamr 

et al. 2019). Annual mortality in a region may vary year to year and are typically not evenly distributed along 

a length of track (Kerr and Pollard 2016, 2017, Kerr and Dillon 2018). Collision risk may be influenced by 

snowfall events or total amount of snow, where Moose may take advantage of cleared railway lines to 

facilitate travel (Kerr and Pollard 2016, 2017, Kerr and Dillon 2018). Exclusion fences can decrease collision 

risk, although not eliminate it completely (Kerr and Pollard 2016).  

Anthropogenic features can facilitate the ease of hunter and predator travel, increasing the accessibility 

into areas and resulting in indirect sources of mortality (Beazley et al. 2004, Ewacha 2016, Mumma and 

Gilligham 2019a, b). Other indirect anthropogenic sources of mortality may include sensory disturbances 

that can result in reduced body condition or increased stress (Barber et al. 2010). 

Changes in mortality of Moose are expected to start during the Construction Phase and continue during the 

Operation Phase, but the risk of any mortality is anticipated to decline with decreasing Project activity over 

the life of the Project. Collisions with Project vehicles and equipment are anticipated to be the main activities 

associated with Moose mortality.  
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5.2.5.3 Change in Movement Patterns 

5.2.5.3.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The effect of anthropogenic features on Moose movement is variable. Moose may reduce their movements 

as human encroachment into Moose habitat increases and are more likely to avoid areas with higher 

densities of anthropogenic features or they may avoid areas around linear features with low human-use 

(e.g., seismic lines) that may be selected as easy travel routes by predators (e.g., grey wolf [Canis lupus], 

grizzly bear) (Lykkja et al. 2009, Northrup et al. 2012, Dickie et al. 2020). Conversely, Moose may increase 

their use of areas with moderate to high human activity if it allows them to avoid predators or relief from 

biting insects (Stephens and Peterson 1984, Berger 2007, Muhly et al. 2011, Rogala et al. 2011). 

Linear features (e.g., roads, plowed snowbanks) may result in barriers to Moose movement and result in 

deflected movement patterns, creating a corridor effect as Moose move along it; however, transmission 

lines typically are not avoided, potentially due to low human use, a lack of a physical barrier, and the 

presence of abundant browse (Laurian et al. 2008, Bartzke et al. 2015). Combinations of some barriers 

(e.g., roads with powerlines or rivers) may also increase changes to movement patterns (Bartzke et al. 

2015).  

The loss or fragmentation of habitat and sensory disturbances may result in changes to Moose movement 

patterns. Seasonal Moose movements may be reduced in reactions to reductions in the spatial diversity or 

forest cover present in their summer home range (Borowik et al. 2020). The fragmentation of forest, 

especially by roads, once densities reach a threshold of 0.6 km/km², may result in Moose avoidance of 

suitable habitat (Beazley et al. 2004, Laurian et al. 2012). Moose may be attracted to roads in winter due 

to the presence of road salt (Dussault et al. 2006).  

Moose may perceive traffic and other human activity as analogous to predation risk and change their 

movement patterns accordingly (e.g., avoidance of higher traffic roads over lower traffic roads, crossing 

and using areas closer to roads at night when traffic volumes are lower, the avoidance of areas near 

buildings during periods of high-human activity) (Laurian et al. 2008, Lykkja et al. 2009, Eldegard et al. 

2012). Moose may also alter their movement patterns in response to varying levels of human activity and 

density of buildings, although this can vary by sex (Lykkja et al. 2009).  

Project-related activities and infrastructure have the potential to result in changes to Moose movement 

patterns, potentially both positive and negative. Any changes to movement patterns are expected to start 

during the Construction Phase and continue through the life of the Project, but any changes are anticipated 

to decline with decreasing Project activity. Vehicle traffic, Project components, and human presence are 

anticipated to be the main activities associated with changes to Moose movement patterns.  

5.2.6 Bats Subcomponent 

5.2.6.1 Alteration and/or Loss of Habitat 

5.2.6.1.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The direct and indirect effects of habitat loss and alteration (i.e., the degradation and fragmentation of 

habitat) due to the Project may result in a change in habitat for Bats. The main habitat requirements for 

Bats are roosting and foraging habitat. Roosting sites for hibernation and maternal roosting are the most 

limiting habitat factors, due to specific microclimate (e.g., temperature, humidity) and disturbance 
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requirements based on species-specific physiological needs (ECCC 2018). Hibernation sites (hibernacula) 

are typically in caves, rock crevices, or abandoned mines, but buildings may be used if they contain the 

specific requirements (Barclay and Brigham 1995, Norquay et al. 2013). 

Activities (e.g., mining exploration and development, site clearing) can result in the direct loss of hibernacula 

or result in the degradation of microclimatic conditions to render the site unsuitable (ECCC 2018). Mine and 

cave entrances can collapse due to heavy equipment use near weak areas of the hibernaculum, resulting 

in the blockage of use or degradation of microhabitat conditions (McAlpine 1983). Activities that require the 

removal of trees, snags, or forested landscapes (e.g., site clearing) have the potential to destroy or degrade 

maternity or other roosts. The effects of tree removal or degradation may depend on the availability of other 

suitable habitat, timing, bat species, sex, and other factors (ECCC 2018). Bats may use alternate sites (i.e., 

other trees) for roosting, depending on availability, if a previous roosting tree is removed outside the 

breeding season (Silvis et al. 2015).  

The effects of natural resource activities can result in the removal, degradation, or fragmentation of foraging 

habitat for Bats (e.g., forests, wetlands, and riparian areas). The effects of foraging habitat loss and 

alteration may vary in relation to species, amount of available habitat, cause of forest degradation, spatial 

scale examined, and food availability (Grindal and Brigham 1999, Henderson and Broders 2008, Pauli et 

al. 2015). In general, Bats may avoid large clearcuts and open areas, but forested and vegetated edges 

may provide foraging opportunities for some Bats (Krusic et al. 1996, Grindal and Brigham 1999, Henderson 

et al. 2008). In addition, the use of linear vegetated elements caused by forest fragmentation may vary 

based on species, location, and available habitat (Broders and Forbes 2004, Broders et al. 2006).  

Most direct loss of habitat for Bats is expected to occur during the Construction Phase and be limited during 

other phases. The alteration of habitat (e.g., fragmentation, edge effects, sensory disturbances) are 

expected to first occur during the Construction Phase and are expected to continue through to the Post-

closure Phase. Maintenance will occur along the ROWs of existing roads, haul roads, rail infrastructure, 

and transmission lines and is expected to limit the progression of succession and the regeneration of 

suitable habitat. Progressive reclamation is expected to be positive as revegetation is initiated in reclaimed 

areas. 

5.2.6.2 Change in Mortality 

5.2.6.2.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The potential Project-related effect of a change in mortality of Bats is expected to begin during the 

Construction Phase and continue through to the Post-closure Phase. The potential effect of change in 

mortality is species-specific based on the likelihood of a species encountering sources of potential direct or 

indirect mortality. Anthropogenic mortality may be caused by a variety of activities; however, potential 

Project-related sources may include the destruction of hibernacula or roosting sites while Bats are still 

present, vehicle mortality, and exposure to hazardous materials (ECCC 2018).  

Hibernacula sites include caves, mines, and buildings and are considered a limiting habitat feature due to 

the specific temperature, humidity, and disturbance requirements (COSEWIC 2013). Few hibernacula have 

been documented in BC and as a result little is known about the potential risks associated with natural 

resource development (BC MOE 2016). During hibernation Bats awaken slowly and may not be able to 

avoid disturbance or if awoken they may metabolize too much of their fat stores and may not survive through 

the winter (ECCC 2018). In addition, if conditions in a hibernacula change to be less suitable or unsuitable, 

Bats may experience mortality prior to spring. It is expected that clearing activities during the Construction 
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Phase will have the highest potential for Bat mortality through potential roost or hibernacula destruction or 

disturbance.  

The extent of vehicle Bat mortality in Canada is unknown, but collisions with vehicles, equipment, 

recreational vehicles, and watercraft can result in direct mortality (ECCC 2018). The level of vehicle traffic 

and noise, surrounding habitat, Bat use of an area, species, and seasonality can affect the number of 

vehicle collisions (Lesiński et al. 2011, Medinas et al. 2013). Forest-adapted species (e.g., northern myotis) 

that are known to fly low and slow may be at higher risk (Abbott et al. 2015).  

Spills of fuels and other hazardous materials, malfunctions, and other accidents, exposure to materials in 

contaminated waterbodies, or exposure to herbicide spraying may affect a change in Bat mortality (ECCC 

2018). Exposure to hazardous materials (e.g., wildlife gaining access to contaminated settling ponds; 

individuals exposed to chemicals from herbicide spraying) could also indirectly influence wildlife mortality. 

It is expected that the potential for mortality from vehicle mortality or exposure to hazardous materials will 

be highest during the Construction, and Operation phases.  

The potential for the effect of a change in Bat mortality is expected to decrease as Project-related activities 

decrease, Project components are removed, and activities diminish. During the Decommissioning and 

Reclamation Phase the removal of buildings could result in Bat mortality if occupied by Bats for roosting or 

hibernation. The potential for vehicle mortality to occur is expected to continue until all Project-related 

vehicle movement has ceased. The effect of change in Bat mortality is expected to be limited during the 

Post-closure Phase, as Project activities will be limited, and all Project components will be removed.  

5.2.6.3 Change in Movement Patterns 

5.2.6.3.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Anthropogenic factors (e.g., vehicle presence, traffic noise, traffic volume, habitat fragmentation) may 

influence Bat movement patterns. Current data on factors that may influence seasonal movements are 

limited; however, data collected during monitoring at wind farms suggests that Bats migrate at relatively low 

heights (i.e., less than 40 m), but above natural obstacles (Reynolds 2006, Environment Canada 2015). 

This suggests that Bats may fly at higher altitudes during seasonal movements than daily movements; 

however, it is unknown whether factors that influence daily movement patterns influence seasonal 

movement patterns.  

The effect roads have on daily movement patterns vary by habitat type and can extend up to 300 m in 

woodlands and 500 m in open fields (Zurcher et al. 2010, Bennett and Zurcher 2012, Medinas et al. 2013, 

Bennett et al. 2013). Vehicle traffic and noise can reduce the permeability of roads to crossing. The crossing 

of all roads may be avoided when vehicle noise exceeds 88 decibels (dB) or when traffic volumes exceed 

2,400 vehicles/hour, and movement patterns may change when vehicle noise exceeds 66 dB or 120 

vehicles/hour (Zurcher et al. 2010, Bennett and Zurcher 2012, Bennett et al. 2013). Gaps in the vegetation 

or forest cover caused by roads can alter Bat movement patterns when gaps in movement corridors exceed 

2.5 m (Bennett and Zurcher 2012). If tree canopies cover the road ROW, this may reduce changes to Bat 

movement patterns by creating connected movement corridors and dampening the noise from traffic 

(Bennett and Zurcher 2012). 

The foraging behaviour of Bats can be affected by light pollution. Aerial hawking species (e.g., little brown 

myotis) may be attracted to lit areas by an increase in prey; however, gleaning and slow flying species (e.g., 

northern myotis) may avoid lit areas due to an increase in predation risk (Environment Canada 2015). 
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Differences in the spectra of anthropogenic light may also influence Bat movements, where white and green 

light is avoided by slow-flying species and red-light has no effect (Spoelstra et al. 2017).  

Project-related activities and infrastructure have the potential to result in changes to Bat movement 

patterns. Any changes to movement patterns are expected to start during the Construction Phase and 

continue through the life of the Project, but any changes are anticipated to decline with decreasing Project 

activity and the revegetation of the Project Area.  

5.2.7 Western Toad Subcomponent 

5.2.7.1 Alteration and/or Loss of Habitat 

5.2.7.1.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

The direct and indirect effects of habitat loss and alteration (i.e., the degradation and fragmentation of 

habitat) due to the Project may result in a change in habitat for Western Toad. The main habitat 

requirements are aquatic habitats for reproduction, and terrestrial habitats for foraging and hibernation 

(ECCC 2016).  

Toads require aquatic habitats (e.g., beaver ponds, lakes, ditches, river backwaters) for reproduction 

(COSEWIC 2012b). Pollution from chemical contaminants (e.g., herbicides, fertilizers, agricultural runoff) 

can degrade amphibian aquatic habitat in general, but the effects of specific contaminants on Western 

Toads are poorly known. Foraging habitats include upland habitats (e.g., forests, burns, clearcuts) that 

provide overhead cover (e.g., shrubs, herbs, coarse woody debris) and aquatic habitats (e.g., wetlands, 

riparian areas). Habitat loss and alteration for toads can occur through the removal of natural habitats and 

the fragmentation of existing habitats by roads. Hibernation habitats are not well known, but sites must 

occur below the frost line. Site clearing that requires grubbing and soil movement can disturb areas below 

the frost line, and, as a result, has the potential to disturb hibernation habitats. In addition, toads require 

habitats to provide connectivity between seasonal habitats and mass movements may occur as adults move 

towards breeding locations and newly transformed toads move away into surrounding terrestrial habitats 

(Davis 2000, ECCC 2016). Roads can fragment natural habitats, limiting the connectivity between seasonal 

habitats, and alter wetland hydrology and potentially degrade breeding habitats 

Vegetation clearing during the Construction Phase is anticipated to result in most of the direct habitat loss 

associated with the Project and habitat loss during other phases is expected to be minimal. Habitat 

alteration (e.g., fragmentation, edge effects, sensory disturbances) is expected to first occur during the 

Construction Phase and continue through to the Post-closure Phase. The maintenance of vegetation along 

the ROWs of roads and transmission lines will limit the progression of succession and progressive 

reclamation is expected to be positive as revegetation is initiated in reclaimed areas. 

5.2.7.2 Change in Mortality 

5.2.7.2.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Potential changes in Western Toad mortality are expected to begin during the Construction Phase and 

continue through to the Post-closure Phase. Many potential sources of anthropogenic mortality have been 

identified as threats to Western Toad; however, it is anticipated that vehicle collisions and exposure to 

hazardous materials may result in Project-related mortality.  
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Vehicle collisions, both on road and off-road, are a threat to Western Toads particularly near breeding, 

foraging and hibernation sites (ECCC 2016). Mass mortality events have been reported at several areas in 

BC for both toadlets and adults as they arrive and depart breeding sites (Carr and Fahrig 2001, Clegg 2011, 

Dulisse et al. 2012). The mass mortality of toadlets may result in a higher amount of mortality; however, the 

mortality of mature females may have a larger affect on the population (ECCC 2016). Western Toads are 

considered more susceptible to road mortality than more sedentary amphibians as they often move 

relatively long distances between foraging, hibernating, and breeding sites (Carr and Fahrig 2001). The 

nocturnal behaviour of Western Toads may result in more road crossings at night when driver visibility is 

more limited and increase their susceptibility to vehicle collisions (Dulisse et al. 2016).  

Little research is available on the effects of specific contaminants on Western Toad; however, in general, 

amphibians are known to be sensitive to hazardous materials (e.g., industrial wastes, herbicides) (ECCC 

2016). Heavy metals, pesticides, road salts, and other hazardous material contamination may be a source 

of lethal and sublethal effects, including developmental abnormalities and increased mortality of amphibian 

embryos and tadpoles (Vertucci and Corn 1996, Harfenist et al. 2007, Govindarajulu 2008, Skaar et al. 

2017). Hazardous materials may act together with other environmental stressors and depress the immune 

system of Western Toads, making them vulnerable to pathogens (Carey 1993). Fertilizers and nutrients 

can also cause the eutrophication of water through algal blooms that can lower dissolved oxygen levels 

and reduce survival (Rouse et al. 1999).  

Project-related mortality to Western Toads may to occur through to the Post-closure Phase, but at a 

reduced level together with reductions in Project activity and the removal of Project components. Project 

activities during the Post-closure Phase will be limited and all Project components will be removed, resulting 

in a reduced risk of vehicle collisions and exposure to hazardous materials.  

5.2.7.3 Change in Movement Patterns 

5.2.7.3.1 Construction, Operation, Decommissioning and Reclamation, and Post-closure 

Phases 

Project-related effects Western Toad movement patterns are anticipated to begin at the start of the 

Construction Phase and continue through to the Post-closure Phase. The potential effect includes the 

alteration (i.e., the reduction or facilitation of movement) and loss of movement between patches of suitable 

habitat across the landscape. Potential barriers to Western Toads may include features that act as physical 

barriers (e.g., cement barriers, culverts) and activities that be perceived as barriers (e.g., sensory 

disturbances). Barriers, real or perceived, that result in changes to movement patterns may also affect 

population viability, mortality, and habitat use (Beier 1993, Edelsparre et al. 2018).  

Project components that Western Toad are unable to cross or climb over can act as barriers to movements, 

although not all barriers to movement are negative (e.g., fencing along roadsides) and can be used to 

reduce mortality. Higher densities of Western Toads are often detected near breeding habitats, and large 

numbers of emerging toadlets may use creeks and riparian areas as movement corridors. The presence of 

physical barriers (e.g., roads, buildings) in migration corridors may magnify the effect of the barrier to 

movement.  

Roads can act as a barrier to Western Toad movement due to the loss of suitable habitat between patches, 

sensory disturbances due to traffic, and a higher risk of mortality can magnify the effects of these barriers 

(Dulisse et al. 2012, ECCC 2016). Roads with more traffic and a wider ROW may act as a more effective 

barrier due to the increased travel distance across unsuitable habitat and higher risk of mortality. Culverts 

and other types of road underpasses have been used to reduce the barrier effects of roads; however, not 

all underpasses or locations are effective, and in some cases can increase the barrier effect (Dulisse et al. 
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2012). Changes to movement patterns are anticipated to continue through to the Post-closure Phase; 

however, as reclamation proceeds and Project-related activities decrease the effect is anticipated to 

diminish.  

5.3 Mitigation Measures 

This subsection describes the mitigation measures to address the potential adverse effects of the Project 

on the Wildlife VC, as described in 5.2 Potential Project-Related Effects. These mitigation measures are 

consistent with the mitigation definition provided by the BC EAO (2013). Mitigation measures may include 

applicable standards, guidelines, and BMPs supported by specific guidance documents.  

TCL has incorporated several mitigation measures in the Project’s design and/or operational procedures to 

reduce the magnitude, duration, and extent of effects due to the Project. These Project mitigation measures 

are outlined in S1.0 Overview of Project Proponent Description of the EAC Application; those 

measures relevant to minimizing potential Project-related effects on the Wildlife VC are described in 5.3.1 

to 5.3-12. Additional mitigation measures specific to the Wildlife VC are described in 5.3.13 to 5.3.19. These 

mitigation measures are based on proven and accepted mitigation used on other similar approved projects 

in BC (e.g., Red Mountain Underground Gold, Blackwater Gold) that had comparable potential adverse 

effects on wildlife species, as well as standard industry guidelines and BMPs such as A Compendium of 

Wildlife Guidelines for Industrial Development Projects in the North Area, British Columbia (BC MFLNRO 

2014), Best Management Practices for Amphibian and Reptile Salvages in British Columbia (BC MFLNRO 

2016), and Best Management Practices for Bats in British Columbia (BC MOE 2016). As such, these 

additional mitigation measures are expected to be feasible and effective in a timely manner following 

implementation. No uncertainties have been identified at this time.  

Refer to the Wildlife Management Plan (S13.0-C25) (WMP) for details on mitigation measures for the 

Wildlife VC. The environmental and socio-economic management plans for the Project are provided in 

S13.0 Management Plans of the EAC Application. 

Mitigation measures tailored to Project features that are applicable to the Wildlife VC will be incorporated 

into the various management plans for the Project, such as the following: 

 Air Quality Management Plan (S13.0-C2) (AQMP); 

 Chemicals and Materials Storage, Transfer, and Handling Plan (S13.0-C3) (CMSTHP); 

 Construction Environmental Management Plan (S13.0-C4) (CEMP); 

 Discharge Management Plan (S13.0-C5) (DMP); 

 Explosives Management Plan (S13.0-C6) (EMP); 

 Fuel Management and Spill Control Plan (S13.0-C7) (FMSCP); 

 Mine Emergency Response Plan (S13.0-C9) (MERP); 

 Minesite Traffic Control Plan (S13.0-C10) (MTCP); 

 Minesite Water Management Plan (S13.0-C11) (MWMP); 

 Metal Leaching (ML)/Acid Rock Drainage (ARD) Management Plan (S13.0-C12) (ML/ARDMP); 

 Public Access Management Plan (S13.0-C14) (PAMP); 

 Reclamation and Closure Plan (S13.0-C15) (RCP); 

 Surface Erosion Protection and Sediment Control Plan (S13.0-C17) (SEPSCP); 



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  91 

 Vegetation Management Plan (S13.0-C18) (VMP); and 

 Waste Management Plan for Refuse and Emissions (S13.0-C20) (WMPRE). 

The management plans provide guidance as per the current practices for minimizing changes to 

environmental and socio-economic values, including the Wildlife VC. The management plans provide 

direction on sequencing, monitoring, and adaptive management and the mitigation measures outlined in 

each plan are expected to be timely and effective following implementation. 

Mitigation measures are commitments that TCL has applied through mine design and to the operating 

principles through the life cycle of the Project. All mitigation measures for the Wildlife VC are described in 

detail below and summarized in Table 5.3-1. 

5.3.1  Avoid Sensitive Environments  

The Project has been designed to: 

 avoid known wetlands and sensitive ecosystems (such as riparian areas); and 

 avoid activities within watercourses. 

5.3.2  Limit Project Footprint and Project Area 

To limit the Project footprint and Project Area the Project has been designed to: 

 Cluster Project components, including the open pit, stockpiles for run-of-mine (ROM) coal, 

processed coal and processed rock, Coal Processing Plant (CPP), management ponds, and 

ancillary facilities such as the Maintenance Facility and Administration Building; 

 Align linear Project features (such as powerlines, roads, water distribution) into a common ROW; 

 Place Project features within existing or planned Project component footprints to limit the clearing 

of vegetation and the salvage of reclamation materials (surface soil, woody debris, and 

overburden). For example, the Minesite buildings will be built in areas previously cleared by forestry 

activity; 

 Minimize the length of haul roads, access roads, and rail line where possible. Use or improve 

existing roads where practical; 

 Utilize a loop design configuration for the rail that requires half the space and subsequent footprint 

compared to the standard teardrop shape seen at other operating or proposed coal mines in 

western Canada;  

 Place reclamation material (surface soil and woody debris) stockpiles within development areas 

such as the open pit and haul roads to avoid disturbance, while overburden is directly placed on 

Project components for future reclamation activities; 

 Limit the TAC to a single lane width for long distances and  utilize existing Forest Service Roads 

(FSRs) or private roads where appropriate; 

 Backfill approximately 50 percent (%) of non-coal material back into the open pit; and 

 Place processed rock from the CPP within the management ponds versus a separate permanent 

pile to avoid any potential acid rock drainage (ARD) from this material and reduce Project Footprint. 

5.3.3 Reclamation Measures 

The following reclamation measures have been incorporated into the mine design: 
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 Use progressive reclamation techniques including to limit the amount of disturbance at any given 

time by sequencing the open pit and stockpiles to the extent feasible, backfilling of open pit where 

possible, directly placing reclamation materials, and placing excavated materials on previously 

disturbed areas; 

 Salvage reclamation materials (surface soil, woody debris, and overburden), for later use in 

accordance with the RCP; 

 Vegetate all temporary surface soil and overburden stockpiles to minimize the potential for erosion 

and sediment generation, to prevent subsequent potential effects on water quality, and to prevent 

losses of surface soils;  

 Implement progressive reclamation on embankments, buttresses, backfills, TAC cut and fill slopes, 

and other Project components where possible to minimize fugitive dust emissions and reduce 

erosion and sediment generation; 

 The reclaimed landscape will be shaped and contoured to achieve variations of slope steepness, 

slope length, aspect, and form to assist in creating landform diversity suitable for the establishment 

of varied plant communities and to reduce visual effects; 

 PAG material deposited in the management ponds will be flooded to prevent acid mine drainage 

but will also be covered with an engineered cover consisting of non-PAG rock, overburden, and 

surface soils to allow for terrestrial revegetation; 

 Majority of open pit features (e.g., highwalls and footwalls) are covered/resurfaced/recontoured 

with non-potentially acid generating (non-PAG) rock and overburden; and  

 Revegetate with native plant species appropriate for the target ecosystems, which will include 

species for merchantable timber, subsistence foods, and ceremonial purposes in consultation with 

the Wet’suwet’en. 

5.3.4 Project Footprint Boundaries 

The following apply to Project footprint boundaries: 

 Implement no activity buffers for identified features such as riparian areas and watercourses that 

were previously documented or identified by methodologies provided in the related management 

plans (e.g., CEMP, WMP, VMP); 

 Clearly delineate the boundaries of no activity buffers for sensitive features in the proximity of 

planned disturbances to facilitate avoidance during all phases of the Project, where possible; and 

 Clearly delineate Project Footprint boundaries, adhering to construction plans, and restricting 

identified machine use to defined areas within the Project footprint. 

5.3.5 Transport Measures 

The following mitigations refer to transport measures: 

 Build, maintain, and use the TAC for hauling processed coal to the Rail Infrastructure for the 

duration of all Project phases after the Construction Phase to minimize traffic on existing, 

residential roads; 

 Build, maintain, and use the TAC for transport of personnel, goods, and services for the duration 

of all Project phases after the Construction Phase to minimize traffic on existing, residential 

roads; 
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 Build, maintain, and use the TAC for transport of personnel, goods, and services for the duration 

of all Project phases after the Construction Phase to minimize traffic on existing, residential 

roads; 

 Repair and/or replace and/or upgrade existing FSRs or private roads that will be used as part of 

the TAC;  

 Repair and replace new and existing culverts as required for all Project related transport corridors 

including the TAC; 

 Design and build a permanent clear span bridge over Goathorn Creek and Helps Creek and its 

related tributaries to provide vehicular access to the Project that will be controlled by TCL; 

 Use buses and/or vans  for employees and contractors as much as practical to reduce the risk of 

traffic incidents, and to reduce noise and fugitive dust emissions generated by the Project. Bussing 

options to Witset and/or Houston to be provided (if requested and based on sufficient employees 

in these locations) to facilitate potential employees accessing employment opportunities with the 

Project; 

 Use dust suppression agents on the rail cars to reduce fugitive dust emissions; 

 Cover super B-train trucks when hauling processed coal from the CPP to Rail Infrastructure to 

reduce fugitive dust emissions from trucks; 

 Use water and chemical agents on the TAC to reduce fugitive dust emissions, where and when 

appropriate; 

 Use water and chemical agents, as required, on processed coal and ROM coal stockpiles to reduce 

fugitive dust emissions resulting from storage and handling; 

 Use privately controlled Rail Infrastructure so that there are no train whistles generated from Rail 

Infrastructure; 

 Utilize low train speeds (10 kilometres/hour [km/hr] within the Rail Infrastructure, and up to 20 km/hr 

while entering and exiting the Rail Infrastructure) to mitigate vibration and noise;  

 Post a speed limit of 50 km/hr on the TAC, 70 km/hr on Minesite haul roads, and 30 km/hr on 

Project service roads. Mine haul trucks within the Minesite portion of the Project Footprint will 

have a maximum operating speed of approximately 35 km/hr, given their size and weight; and 

 Investigate implementing a no train whistle requirement at the existing level rail crossing in the 

Village of Telkwa based on consultation with and approval of the Canadian National Railway 

(CNR). 

5.3.6 Project Component Design 

The following apply to Project component design: 

 Manage light effects using acceptable best management practices (BMPs) and engineering design.  

 TCL will also incorporate the following mitigation measures associated with effects from lighting: 

 For areas visible to the public from sensitive viewpoints investigate eliminating night lighting of 

buildings and structures and block light from windows where possible considering safety 

requirements; 

 Direct lighting shall be directed towards the ground and have appropriate covers to avoid 

fugitive light emissions; and 



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  94 

 Lighting should be sensitive to environmental conditions and automatically shut off during 

daylight hours. 

5.3.7 Blasting Measures 

The following mitigation measures apply to blasting: 

 Use best management stemming techniques (e.g., type of material, size consistency, loading 

method, and thickness) that will minimize effects of noise and fugitive dust from blast patterns 

and assist in the complete detonation of drill holes to reduce the introduction of nitrogen species 

into the surrounding rock per the EMP; 

 Correctly time blasts to minimize effects of noise, vibration, and fugitive dust from blast patterns; 

 Keep blast patterns small to minimize effects of noise, vibration, and fugitive dust and to reduce 

the time that patterns need to sleep or wait until they are blasted which reduces the introduction 

of nitrogen species into the surrounding rock; 

 Monitor actual blast results and implement improvements as required as per the adaptive 

management process to reduce effects of noise, vibration, fugitive dust and reduce the introduction 

of nitrogen species into the surrounding rock; 

 Use electronic detonators to minimize effects of noise, vibration, and fugitive dust from blast 

patterns and manage misfires to reduce the introduction of nitrogen into the surrounding 

environment; and 

 Use noiseless lead lines on the surface to minimize the effects of noise from blasts. 

5.3.8 Coal Processing Measures 

The following mitigation measures apply to process design: 

 Use centrifuges for processed coal dewatering versus coal and/or natural gas fuelled coal dryers 

to minimize greenhouse gas (GHG) and dust emissions;  

 Use BMPs in flowsheet design to maximize the reuse of process water by the CPP and allow the 

recirculation of grey water from Project equipment wash bays in the Maintenance Facility by the 

CPP; and 

 Use belt filter presses to dewater fine processed rock material versus conventional slurry fine 

processed rock to reduced water consumption by the CPP. 

5.3.9 Seepage Management Measures 

the following mitigation measures are associated with seepage management: 

 Use overburden bentonite liners for management ponds to reduce the amount of groundwater 

seepage and potential effects on surface water and groundwater quality; 

 Use liners in the Tenas Control Pond, Wastewater Storage Pond, Soil Treatment Facility, Potable 

Water Storage Pond, and sedimentation pond at the CPP site to minimize the risk of seepage to 

groundwater and potential effects on surface water and groundwater quality; 

 Monitor seepage, groundwater, and surface water levels, and quality/quantity downstream and 

upstream of the Project as per the monitoring programs set up in the MWMP; and 
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 Establish trigger levels that require the implementation of contingency mitigation measures 

described in DMP to protect surface water and groundwater quality and maintain minimum flow 

levels downstream of the Project. 

5.3.10 Water Capture Measures 

The designs of the management ponds, sedimentation ponds, collection and diversion channels, and all 

other water management structures are documented in S1.0-1.22 Management Ponds (Tailings Storage 

Facility) and Control Pond Aspects, Appendix 1.0-G Tenas Project Water Management Technical 

Design Report, and the MWMP. The following mitigation measures apply to water capture: 

 Construct diversion channels, where practical, to prevent non-contact water from entering the 

Project Area and remain as non-contact water; 

 Sedimentation and control ponds will have sufficient storage capacity to allow fine sediments to 

settle out for 1 in 10-year storm events and will be designed to structurally withstand a 1 in 200-

year storm event; total suspended solids (TSS) and/or turbidity will be monitored prior to release; 

 Establish flocculent addition systems for sedimentation and/or control ponds that will discharge 

directly to surface waters to provide additional sedimentation control to reduce potential effects on 

surface water quality; 

 If monitoring indicates, construct wetlands within or downstream of sedimentation and/or control 

ponds to reduce potential effects on surface water quality; 

 Include a control structure on the outflow from the C02 diversion channel south of the East 

Management Pond to control high flow events discharging into the upstream portion of Four Creek 

by enabling overflow to the East Management Pond directly in the Post-closure phase or to a 

channel going into the Tenas Control Pond in the Operation, and Decommissioning and 

Reclamation phases; 

 Maintain sufficient capacity in the Tenas Control Pond to store up to a 1 in 10-year storm event to 

control discharge;  

 Monitor and control water discharges from Tenas Control Pond to a tributary of Goathorn Creek 

based on downstream water flow rates and water quality to meet in-stream guidelines and flow 

requirements during the Operation, and Decommissioning and Reclamation phases; and 

 Develop the open pit in a manner that will allow it to collect water in Decommissioning and 

Reclamation, Post-closure Phases to provide additional sedimentation control. 

5.3.11 Management of Metal Leaching/Acid Rock Drainage (ML/ARD)  

The following mitigation measures apply to preventing potential ARD: 

 Identify and segregate PAG material while mining the open pit, and place PAG material in 

management ponds and submerge PAG material under a minimum of 1.0 metre (m) of water 

within an average of six (6) months after excavation but no longer than 12 months and under at 

least two (2) m of water once the management pond has met its PAG material storage 

requirements (North Management Pond is completed first, followed by the East Management 

Pond and finally the West Management Pond) to prevent potential ARD and subsequent effects 

on surface water quality; 

 Place approximately a one (1) to two (2) m layer of non-PAG rock on top of the submerged PAG 

material below the active water level of the respective management pond, followed by 
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approximately one (1) to three (3) m layer of overburden to create a dry landform above water, 

followed by an approximately 30 centimetre (cm) layer of reclamation materials (surface soil) to 

reduce evaporative losses from the management ponds and provide a landscape more similar to 

pre-Project development; 

 No PAG material will be used in construction of any external piles, pads, roads, embankments, 

buttresses, or for backfilling the open pit to prevent potential ARD and subsequent effects on 

surface water quality; and 

 Open pit walls will be covered by non-PAG material to limit oxygen and water ingress into the open 

pit walls and provide a neutralizing effect on the open pit wall material below; 

 Some of the open pit walls will be flooded with water to further reduce the likelihood of ARD from 

the covered open pit walls; 

 Establish a material geochemical testing program for future Project exploration drillholes and 

Operation phase blast holes as part of the blasting program to verify PAG versus non-PAG 

materials. Maintain a PAG geological model while the open pit is being mined to reflect any changes 

observed;  

 Maintain a database of geochemical testing results and material placement to avoid the incorrect 

placement of PAG material and potential ARD with subsequent effects on surface water quality; 

 Establish a material tracking system to document the location and type of material being excavated 

and hauled to avoid misplacement of material and/or remediate any misplacement that may occur; 

 Controlled open pit wall blasting will be conducted on both the highwall and footwall to limit the 

amount of damage to the open pit wall to minimize the potential for particle size reduction and 

provide pathways for water and oxygen to enter the open walls prior to them being covered; 

 Majority of material near the open pit footwall will not be blasted again to minimize the potential of 

water and oxygen accessing this material;  

 Progressive reclamation will be undertaken to reduce the infiltration of water and oxygen into the 

open pit walls by placing non-PAG rock and overburden on the open pit walls once mining is 

completed for an open pit wall section in question and people operating equipment have moved at 

least 100 m away from proposed backfilling operation. Furthermore, this non-PAG material is 

expected to provide a permanent high neutralization potential (NP) water source to prevent ARD 

generation from PAG material present in the open pit walls; and 

 Provide annual reports to British Columbia Ministry of Energy, Mines and Low Carbon Innovation 

(BC MEMLI) and BC MECCS and designated Indigenous groups summarizing the results of 

geochemical testing. 

The following mitigation measures for minimizing potential ML: 

 Progressive reclamation will be undertaken to reduce the infiltration of water and oxygen into the 

non-PAG backfills, buttresses, and embankments;  

 Non-PAG rock will be covered with overburden as much as material constraints allow to reduce the 

infiltration of water and oxygen; 

 Place some non-PAG rock into management ponds that are characterised as PAG because of the 

mine planning process using a neutralization potential ratio (NPR) value of 2NP (neutralizing 

potential):1AP (acid potential [AP]) to classify non-PAG material from PAG material versus the 

geochemistry NPR value of 1.2NP:1AP used for classifying non-PAG material from PAG material; 

and 
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 In the Post-closure Phase, approximately half of non-PAG material will be flooded with water in the 

open pit to prevent oxygen ingress and further oxidization of this material resulting in a reduction 

of metal leaching once this occurs. 

5.3.12 People, Employees, Contractors, and Onsite Policies 

The following mitigation measures apply to people, employees, contractors, and onsite policies: 

 Establish and implement an onsite policy prohibiting shooting, hunting, and fishing within the 

Project Area. 

5.3.13 Project Design and Siting  

 Buildings and other Project infrastructure will be designed and maintained to exclude wildlife. 

Deterrents will be used, as appropriate, to discourage use of Project infrastructure for refuge or 

shelter by wildlife and to prevent wildlife from potentially becoming entrapped; 

 Ditches and culverts will be designed along the Project roads to minimize pooling of water. 

Roadside pools that form and remain for an extended period will be monitored for amphibian 

breeding activities, and appropriate buffers used for breeding sites; 

 Amphibian surveys will be completed to determine locations for seasonal movements and crossing 

structures will be installed at specific locations based on likely areas for movements, with emphasis 

on Western Toad; and  

 New trails and roads will be designed to minimize sightlines for predators wherever practicable 

while still maintaining general road safety. 

5.3.14 Minimize Habitat Disturbance  

 The Project footprint boundaries, sensitive habitats and identified wildlife features will be clearly 

delineated by flagging and/or fencing to limit the potential for mortality, inadvertent loss of wildlife 

habitat, and development within sensitive habitats. This includes identified wildlife features (e.g., 

dens) outside the Project footprint;  

 Directed lighting or light shielding will be implemented, rather than broad lighting, and lighting will 

be focused on work sites and not on surrounding areas. Appropriate lamps will be used, or lamps 

will be fitted with ultraviolet (UV) filters, and dusk/night use will be limited between May and 

September, whenever practicable; and  

 Vegetation mitigation measures will be implemented, including seeding and vegetating exposed 

surface soils as soon as practicable with regionally appropriate, certified weed-free seed mixtures. 

Stockpiles might be revegetated with an agronomic weed free legume mixture as this is a temporary 

measure and not final reclamation. 

5.3.15 Timing Considerations 

 Least-risk timing windows for wildlife (refer to WMP) will be used to avoid Project activities during 

sensitive time periods (e.g., during certain times of the day or during certain periods of the year), 

for works that involve the clearing of vegetation and/or surface soils. If activity must occur during 

sensitive time periods or in sensitive habitats, a QP will conduct pre-clearing surveys focused on 

areas of suitable habitat (e.g., for fisher or other dens, bat roosting sites) and/or will conduct 

salvages (e.g., Western Toad); 
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 Pre-construction surveys will be used to determine the occurrence of wildlife habitat features that 

may be used annually by wildlife. Features that are re-used annually by wildlife species include 

raptor stick nests, mineral licks, wildlife dens, bat roosts and hibernacula. Surveys conducted by 

the QP will be competed with focus on suitable habitat and species at risk (see WMP) and where 

applicable, will be followed by specific mitigation measures which could include installing crossing 

structures, providing alternate denning/roosting sites, or establishing setbacks; and 

 Blasting activities will be managed (i.e., daytime only) to minimize effects on wildlife especially 

during sensitive time periods or in sensitive habitats (e.g., alter blasting patterns or delay blasting 

if wildlife is present within the blast personnel clearing radius).  

5.3.16 Wildlife Education Program  

 A Wildlife Education Program will be implemented for employees, visitors, and contractors in 

accordance with the WMP; 

 Employees and contractors will be educated through a formal induction process about potential 

wildlife issues, awareness (including bear awareness), wildlife mitigation measures, waste 

management policies that limit human-wildlife interactions, to not harass wildlife or use vehicles to 

entice wildlife to move off the road, and about wildlife crossing and habitat corridor signage;  

 Mandatory reporting of wildlife observations and interactions to TCL staff by employees and 

contractors. Wildlife observations and interactions will be tracked in a logbook with daily logs stored 

in a digital data storage system that will be maintained by the Environmental Coordinator Logbooks 

and reports will be available to employees and contractor; 

 If caribou are observed within the Project Area, the BC MFLNRORD Regional Wildlife Biologist for 

the Skeena area will be notified; and 

 Employees and contractors will be trained in appropriate wildlife deterrent techniques. 

5.3.17 Wildlife Protection Protocols  

 Wildlife Protection Protocols will be implemented in accordance with the WMP to avoid or minimize 

wildlife habitat interactions that may result in the mortality, morbidity, or injury to wildlife or 

employees/contractors;  

 Traffic and access control measures including reducing traffic volume by scheduling truck convoys, 

using high-volume haul trucks, transporting workers to site by bus, and closing Project roads to the 

public (e.g., private vehicles, snowmobiles, all-terrain vehicles, hikers) will be implemented; 

 Appropriate traffic signage (e.g., speed limits, wildlife crossing) will be installed along Project haul 

roads, services roads and the TAC;  

 Wildlife will be allowed to move away or off the road, by slowing down and/or stopping equipment 

before resuming normal road speeds for the area; 

 Personal firearms will be prohibited within the Project Area; 

 Policies prohibiting workers from feeding or harassing wildlife within the Project Area/Footprint will 

be implemented;  

 A "no domestic pet policy" will be implemented within the Project Area/footprint; and 

 Appropriately sized gaps will be maintained in roadside snowbanks to facilitate wildlife crossing 

and escape. 
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5.3.18 Manage Hazardous Materials 

 The use of harmful and hazardous substances will be limited to the extent practical; and 

 Hazardous materials will be handled and stored using measures, such as those in the FMSCP and 

WMPRE, to avoid attracting wildlife (e.g., wildlife proof containers or exclusion fencing). 

5.3.19 Manage Potential Wildlife Attractants  

 The use of road salts within the Project Area will be minimized to reduce attractants to wildlife;  

 Vegetation management will be incorporated along Project roads and adjacent to management, 

sedimentation, and control ponds to minimize site attractiveness to wildlife; 

 Visual and auditory deterrents will be used to deter wildlife from using potentially contaminated 

areas such as the Soil Treatment Facility; 

 Any wildlife carcasses found within the Project Area will be reported to the BC Conservation Officer 

Service; carcasses will be disposed of as directed to prevent scavenging; 

 A "no littering" policy within the Project Area will be implemented; 

 Any materials that could act as wildlife attractants (e.g., oils, chemicals, garbage) will be placed, 

stored, and stockpiled in either animal proof containers or in a manner that minimizes their potential 

to attract wildlife. If evidence of wildlife presence or access to waste disposal facilities or a waste 

disposal compliance problem is detected, use of modified systems and/or increase of offsite waste 

disposal frequencies will be implemented; and 

 Management of waste and/or wildlife attractants will be included in the Wildlife Education Program 

(refer to WMP). 

5.3.20 Summary of Mitigation Measures 

A summary of the mitigation measures applicable to the Wildlife VC, organized by potential effect and 

contributing activities, is provided in Table 5.3-1. An indication of whether a residual effect is anticipated for 

each potential effect following implementation of the listed mitigation measures is provided in the table. 

Each potential effect applies to all Wildlife VC subcomponents, and all potential effects are predicted to be 

residual effects and are carried forward in the assessment. 
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Table 5.3-1: Summary of Potential Effects and Mitigation Measures for the Wildlife Valued Component (VC) and Subcomponents 

Potential Effect 
Contributing Activities within the 

Project Phases (C, O, D, P) 
Proposed Mitigation Measures  

Applicable 

Valued 

Component (VC) 

Subcomponent 

Residual 

Effect 

(Yes/No) 

Alteration and/or 

Loss of Habitat 

▪ Site clearing (clearing, grubbing, soil 

stripping and salvaging) (C) 

▪ Transportation of equipment, materials, 

and personnel (C, O, D, P) 

▪ Construction and installation of all 

Project components (C) 

▪ Improvements to existing private road 

and Forest Service Roads (C) 

▪ Mining the open pit (O) 

▪ Operation of surface water 

management systems; Coal Processing 

Plant (CPP); water discharge 

infrastructure; material handling 

systems; and solid waste management 

systems (O) 

▪ Maintenance of Project roads; bridge 

over Goathorn Creek; powerline and 

substation; Rail Infrastructure; Project 

buildings and storage facilities; and 

material storage piles (O) 

▪ Progressive reclamation of completed 

mine areas (O) 

▪ Dismantling and removing all mining 

equipment and facilities (D) 

▪ Reclamation and closure of Minesite 

activities, Project roads, bridge over 

Goathorn Creek, Powerlines, and Rail 

Infrastructure (D) 

▪ Implementation of post-mining systems 

and monitoring (D) 

▪ Maintenance of post-mining systems 

and ongoing monitoring (P) 

▪ Avoid sensitive environments  

▪ Limit Project footprint and Project Area 

▪ Reclamation measures (Refer to RCP) 

▪ Project footprint boundaries 

▪ Transport measures 

▪ Project component design 

▪ Blasting measures (Refer to EMP) 

▪ Coal processing measures 

▪ Seepage management measures 

▪ Water capture measures 

▪ Management of ML/ARD (Refer to 

ML/ARDMP) 

▪ Project design and siting  

▪ Minimize habitat disturbance  

▪ Timing considerations (Refer to WMP) 

▪ Wildlife education program (Refer to WMP) 

▪ Wildlife protection protocols (Refer to WMP) 

▪ Manage potential wildlife attractants (Refer to 

WMP) 

 

▪ Furbearers 

▪ Caribou 

▪ Grizzly Bear 

▪ Moose 

▪ Bats 

▪ Western Toad 

Yes 
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Potential Effect 
Contributing Activities within the 

Project Phases (C, O, D, P) 
Proposed Mitigation Measures  

Applicable 

Valued 

Component (VC) 

Subcomponent 

Residual 

Effect 

(Yes/No) 

Change in 

Mortality 

▪ Site clearing (clearing, grubbing, soil 

stripping and salvaging) (C) 

▪ Transportation of equipment, materials, 

and personnel (C, O, D, P) 

▪ Construction and installation of all 

Project components (C) 

▪ Improvements to existing private road 

and Forest Service Roads (FSR) (C) 

▪ Mining the open pit (O) 

▪ Operation of surface water 

management systems; CPP; water 

discharge infrastructure; material 

handling systems; and solid waste 

management systems (O) 

▪ Maintenance of Project roads; bridge 

over Goathorn Creek; powerline and 

substation; Rail Infrastructure; Project 

buildings and storage facilities; and 

material storage piles (O) 

▪ Progressive reclamation of completed 

mine areas (O) 

▪ Dismantling and removing all mining 

equipment and facilities (D) 

▪ Reclamation and closure of Minesite 

activities, Project roads, bridge over 

Goathorn Creek, powerlines, and Rail 

Infrastructure (D) 

▪ Implementation of post-mining systems 

and monitoring (D) 

▪ Maintenance of post-mining systems 

and ongoing monitoring (P) 

▪ Avoid sensitive environments  

▪ Limit Project footprint and Project Area  

▪ Project footprint boundaries 

▪ Transport measures 

▪ Project component design 

▪ Blasting measures (refer to EMP) 

▪ Coal processing measures 

▪ Seepage management measures 

▪ Water capture measures 

▪ Management of ML/ARD (Refer to 

ML/ARDMP) 

▪ People, employees, contractors, and onsite 

policies 

▪ Project design and siting  

▪ Minimize habitat disturbance  

▪ Timing considerations (Refer to WMP) 

▪ Wildlife education program (Refer to WMP) 

▪ Wildlife protection protocols (Refer to WMP) 

▪ Manage hazardous material (Refer to FMSCP 

and WMPRE)  

▪ Manage potential wildlife attractants (Refer to 

WMP) 

▪ Furbearers 

▪ Caribou 

▪ Grizzly Bear 

▪ Moose 

▪ Bats 

▪ Western Toad 

Yes 

Change in 

Movement 

Patterns 

▪ Site clearing (clearing, grubbing, soil 

stripping and salvaging) (C) 

▪ Transportation of equipment, materials, 

and personnel (C, O, D, P) 

▪ Avoid sensitive environments 

▪ Limit Project footprint and Project Area 

▪ Project footprint boundaries 

▪ Furbearers 

▪ Caribou 

▪ Grizzly Bear 

Yes 
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Potential Effect 
Contributing Activities within the 

Project Phases (C, O, D, P) 
Proposed Mitigation Measures  

Applicable 

Valued 

Component (VC) 

Subcomponent 

Residual 

Effect 

(Yes/No) 

▪ Construction and installation of all 

Project components (C) 

▪ Improvements to existing private road 

and FSR (C) 

▪ Mining the open pit (O) 

▪ Operation of surface water 

management systems; CPP; water 

discharge infrastructure; material 

handling systems; and solid waste 

management systems (O) 

▪ Maintenance of Project roads; bridge 

over Goathorn Creek; powerline and 

substation; Rail Infrastructure; Project 

buildings and storage facilities; and 

material storage piles (O) 

▪ Progressive reclamation of completed 

mine areas (O) 

▪ Dismantling and removing all mining 

equipment and facilities (D) 

▪ Reclamation and closure of Minesite 

activities, Project roads, bridge over 

Goathorn Creek, Powerlines, and Rail 

Infrastructure (D) 

▪ Implementation of post-mining systems 

and monitoring (D) 

▪ Maintenance of post-mining systems 

and ongoing monitoring (P) 

▪ Transport measures 

▪ Project component design 

▪ Blasting measures (Refer to EMP) 

▪ Coal processing measures 

▪ Seepage management measures 

▪ Water capture measures 

▪ Management of ML/ARD (Refer to 

ML/ARDMP) 

▪ People, employees, contractors, and onsite 

policies 

▪ Project design and siting  

▪ Minimize habitat disturbance  

▪ Timing considerations (Refer to WMP) 

▪ Wildlife education program (Refer to WMP) 

▪ Wildlife protection protocols (Refer to WMP) 

▪ Manage hazardous materials (Refer to 

FMSCP and WMPRE) 

▪ Manage potential wildlife attractants (Refer to 

WMP) 

▪ Moose 

▪ Bats 

▪ Western Toad 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure  

EMP=Explosives Management Plan (S13.0-C6); FMSCP=Fuel Management and Spill Control Plan (S13.0-C7); ML/ARD=metal leaching/acid rock drainage; ML/ARDMP=Metal Leaching/Acid 

Rock Drainage Management Plan; Project=Tenas Project; RCP=Reclamation and Closure Plan (S13.0-C15); WMP=Wildlife Management Plan (S13.0-C21); WMPRE=Waste Management Plan 

for Refuse and Emissions (S13.0-C20) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. 
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5.4 Residual Effects and Significance of Residual Effects 

This subsection describes the likely residual adverse effects of the Project on the Wildlife VC. Residual 

effects are effects that remain after the implementation of all mitigation measures and management 

strategies and are the expected consequences of the Project for the Wildlife VC. 

The approach to assessing residual Project effects on the Wildlife VC follows the methodology outlined in 

S3.0 Assessment Methodology of the EAC Application. For each subcomponent of the Wildlife VC, each 

residual effect is assessed in the context of the Project activities that will occur within each Project phase. 

Each residual effect is then characterised based on the combined predicted residual effect for all phases, 

including an evaluation of Likelihood, Significance, and Level of Confidence.  

5.4.1 Description of Evaluation Criteria 

5.4.1.1 Residual Effects Characteristics 

Residual effects on the Wildlife VC subcomponents have been characterised in terms of Direction, 

Magnitude, Geographical Extent, Frequency, Duration, Reversibility, Context, and Likelihood of effect. 

Definitions and ratings for each residual effect characteristic are provided in Table 5.4-1. 

Table 5.4-1: Effect Characteristics Considered When Determining the Significance of Residual 

Effects on the Wildlife Valued Component (VC) 

Residual Effect 

Characteristic 
Definition Rating 

Magnitude 

The intensity of the residual 

effect, or a measure of the 

degree of change from 

existing (baseline) 

conditions. 

Effect: Alteration and/or Loss of Habitat 

Low: Effect occurs that might be detectable but is expected to 

be within the range of baseline or guideline values, or within 

the range of natural variability (0-5%) 

Moderate: Effect is expected to be at or to slightly exceed the 

limits of baseline or guideline values (6-15%) – clearly an 

effect and may become a management concern. 

High: Effect is expected to exceed the limits of baseline or 

guideline values (>15%) – can pose a serious risk and 

represents a management concern. 

Effect: Change in Mortality and Change in Movement 

Patterns 

Low: Effect occurs that might be detectable but is expected to 

be within the range of baseline or guideline values, or within 

the range of natural variability. 

Moderate: Effect is expected to be at or to slightly exceed the 

limits of baseline or guideline values – clearly an effect and 

may become a management concern. 

High: Effect is expected to exceed the limits of baseline or 

guideline values – can pose a serious risk and represents a 

management concern. 

Geographic 

Extent 

The geographic area within 

which the residual effect is 

expected to occur. 

Project Area: Effect is limited to the Project Area. 

Local: Effect is limited to the WLSA. 

Regional: Effect extends beyond the WLSA into the WRSA, 

CRSA1, CRSA2, or WR-WRSA. 
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Residual Effect 

Characteristic 
Definition Rating 

Duration 

Length of time over which 

the residual effect is 

expected to persist. 

Short-term: Less than two (2) years (i.e., effect happens 

during the Construction Phase only). 

Medium-term: two (2) years to 52 years (i.e., effect happens 

from the Construction Phase through to the end of the Post-

closure Phase). 

Long-term: More than 52 years (i.e., effect extends beyond 

the Post-closure Phase). 

Frequency 
How often the residual 

effect is expected to occur. 

Infrequent: Effect occurs several times at sporadic intervals. 

Frequent: Effect occurs many times on a regular basis. 

Continuous: Effect occurs continuously. 

Reversibility 

Whether or not the residual 

effect can be reversed once 

the activity causing the 

residual effect ceases. 

Fully reversible: A residual effect that diminishes to baseline 

conditions. 

Partially reversible: A residual effect that partially diminishes 

to baseline conditions. 

Irreversible:  A residual effect that will not diminish to 

baseline conditions. 

Context 

The extent to which the 

Wildlife VC has been 

affected by past and 

present environmental and 

socio-economic processes 

and conditions, its potential 

sensitivity to the Project-

related residual effect, and 

its ability to recover from 

that effect (i.e., resilience). 

Low: Subcomponent has high resilience to stress or 

ecological change. This resilience can be a result of the 

ecological characteristics of the species or ecosystem, and / 

or a lack of historic and ongoing anthropogenic or natural 

disturbance. No listed species present. 

Moderate: Subcomponent has moderate resilience to stress 

or ecological change. This resilience can be a result of the 

ecological characteristics of the species or ecosystem, and/or 

an intermediate level of historic or ongoing anthropogenic or 

natural disturbance with the capacity to assimilate more 

change. Presence of blue-listed species. 

High: Subcomponent has weak resilience to stress or 

ecological change. This resilience can be a result of the 

ecological characteristics of the species or ecosystem, and/or 

a high level of historic or ongoing anthropogenic or natural 

disturbance. Presence of red-listed or SARA-listed species. 

Notes: %=percent; CRSA1=Caribou Regional Study Area; CRSA2=Caribou Regional Study Area 2; WLSA=Wildlife Local Study Area; WR-

WRSA=Wide-ranging Wildlife Regional Study Area; WRSA=Wildlife Regional Study Area; SARA=Species At Risk Act, SC 2002, c. 29 

(GovCan 2002) (SARA) 

 

Magnitude is assessed quantitatively by assigning thresholds to express the relative percentage of habitat 

loss or alteration relative to the total habitat available in the respective RSAs. Evidence suggests that, below 

certain thresholds of habitat cover, species may decline more rapidly than would be expected from habitat 

loss alone. When remaining functional habitat is greater than 10% to 30% in a region, species are still 

affected by habitat loss (Andrén 1994; Swift and Hannon 2010) but are not necessarily at risk of regional 

extirpation. Some taxa, ecosystems, and landscapes are more susceptible than others and habitat 

thresholds ranging from 10% to 60% may be required to avoid rapid population declines (Bennett and Ford 

1997; Villard et al. 1999; Swift and Hannon 2010).  

A conservative approach is used in this assessment and precautionary thresholds have been identified for 

species for which specific thresholds are not known. A precautionary threshold is defined as the point before 

a resource would be expected to undergo an unacceptable change, either from an ecological, regulatory, 
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or social perspective. This definition allows for adaptive mitigation measures to be enacted with sufficient 

time to prevent the resource (i.e., subcomponent) from reaching or exceeding the true ecological threshold.  

The precautionary thresholds used in this assessment for the alteration and/or loss of habitat identified a 

Loss 0–5% of suitable habitat as a Low Magnitude, 6–15% as a Moderate Magnitude, and a >15% loss of 

suitable habitat as a High Magnitude. For the change in mortality and change in movement pattern effects 

the precautionary thresholds identified the following ratings: Low, as an effect that occurs that might be 

detectable but is expected to be within the range of baseline or guideline values, or within the range of 

natural variability; Moderate, as an effect that is expected to be at or to slightly exceed the limits of baseline 

or guideline values – clearly an effect and may become a management concern; and High, an effect is 

expected to exceed the limits of baseline or guideline values – can pose a serious risk and represents a 

management concern 

5.4.1.2 Likelihood 

Likelihood refers to the probability that the predicted residual effect will occur while considering that the 

mitigation will be successful. Likelihood is defined as Likely or Unlikely: 

 Unlikely:  Low probability of an effect; or 

 Likely:  Moderate-to-High probability of an effect. 

5.4.1.3 Significance Determination 

The characterisation of residual effects is based on the review of existing conditions (4. Existing 

Conditions), the assessment of Project-related effects, other relevant scientific information, and 

professional judgement. All residual effects (independent of their Significance rating) are carried forward to 

the CEA.  

The Significance of the residual effect is rated as Not Significant or Significant, based on the following: 

Not Significant A residual effect that is not expected to result in a change to a Wildlife VC 

subcomponent and is not expected to alter its population viability or persistence 

within their respective RSA beyond an acceptable level is considered Not 

Significant; or 

Significant A residual effect that is expected to result in a change to a Wildlife VC 

subcomponent and is expected to alter its population viability and persistence 

within their respective RSA beyond an acceptable level (e.g., where it is not 

sustainable or is unavailable to contribute to biodiversity and ecosystem function) 

is considered Significant.  

Limitations of existing data and uncertainty associated with the assessment were also characterised by 

assigning a level of confidence for each residual effect. Confidence levels were considered in relation to: 

 scientific certainty relative to the quantification of the effect, including the quality and or quantity of 

data and the understanding of effect mechanisms; 

 scientific certainty relative to the effectiveness of the proposed mitigation; and 

 professional judgment based on prior experience in predicting effects and the known effectiveness 

of proven mitigation measures. 
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Confidence estimates allows the decision-maker to evaluate risk associated with the residual effects of the 

Project. In the determination of confidence, the following is considered: 

 Low Confidence: is assigned when the VC, subcomponent and/or Project interaction is not well 

understood, and/or the mitigation has not been proven effective; 

 Moderate Confidence: is assigned where the VC is understood in similar ecosystems and effects 

have been documented in the larger regional area or in the literature, and/or the mitigation has 

been proven effective elsewhere; or  

 High Confidence: is assigned when the VC, subcomponent, and Project interactions are well 

understood, and the mitigation has been proven effective.  

Based on these criteria, it was determined that an additional risk analysis was not required. 

5.4.2 Furbearers Subcomponent 

5.4.2.1 Alteration and/or Loss of Habitat 

The assessment of the alteration and/or loss of habitat residual effect considers the direct loss of habitat 

and the indirect alteration (e.g., sensory disturbances, edge effects, perceived barriers) of habitat for 

American marten (i.e., the representative species for Furbearers) during all Project phases. The American 

marten habitat suitability model (Appendix 4.8-A) characterises and quantifies suitable habitat within the 

WRSA using a habitat suitability index (HSI) as baseline information to inform the assessment of the Project. 

The characterisation of the alteration and/or habitat loss residual effect considers the Project effects on 

Moderate to High suitable American marten winter living habitat (suitable Furbearer habitat), within the 

WRSA.  

Alteration and habitat loss is quantified by calculating the area of suitable Furbearer habitat altered or lost 

within the Project Area. Progressive revegetation is anticipated to begin during the Construction Phase and 

habitat that is altered/lost will become available as suitable Furbearer habitat following the Post-closure 

Phase (i.e., after the regeneration of vegetation following reclamation. However, a conservative approach 

is used, in that habitat within the Project Area is considered unavailable to Furbearers for the duration of 

the Project.  

Direct habitat loss will be mitigated by reducing the size of the Project Area to the extent practicable during 

Project design; however, suitable Furbearer habitat will be cleared during the Construction Phase. Up to 

1,578 ha (1%) of suitable Furbearer habitat within the WRSA is anticipated to be removed or altered during 

site clearing in the Construction Phase (Table 5.4-2). In this analysis it was assumed that all suitable habitat 

in the Project Area would be lost, which is an overestimate of the habitat loss and alteration that will occur. 

Mitigation measures outlined in 5.3 are anticipated to reduce the effects.  

Mitigation measures are expected to maintain important identified habitat features (e.g., no-disturbance 

buffers around sensitive or important habitat features [e.g., dens]), and reduce the loss or alteration of 

habitat (e.g., minimize Project Area, common corridors for linear Project components).  
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Table 5.4-2: Summary of Change in Suitable Habitat for Marten 

Habitat 

Predicted Total 

Change in Suitable 

Habitat (ha)1  

Total Suitable Habitat 

(ha) in the WRSA  

Predicted Total 

Change in Suitable 

Habitat (%)2 

Marten – High suitability  39.0 31,249.0 0.5 

Marten – Moderate suitability  1,539.0 121,852.0 1.3 

Total 1,578.0 153,101.0 1.0 

Notes: %=percent ; ha=hectare; WRSA= Wildlife Regional Study Area 
1 Predicted total change in suitable habitat (ha) in the Project Area and LSA. 
2 Predicted total change in suitable habitat (%) in the Wildlife RSA. 

 

5.4.2.1.1 Residual Effects Characterisation 

The residual effects characterisation for the alteration and/or loss of suitable Furbearer habitat is provided 

in Table 5.4-3.  

The Magnitude of the alteration and/or loss of suitable Furbearer habitat is predicted to be Low. It is 

anticipated that up to 1% of suitable Furbearer habitat within the WRSA will be lost due to clearing within 

the Project Area during the Construction Phase. The residual effect is predicted to be Local in Geographic 

Extent. While the direct loss of suitable Furbearer habitat is expected to be limited to the Project Area during 

Construction, Indirect effects are expected to occur within the WLSA along the periphery of the Project Area 

during all Project phases.  

The Frequency of the alteration and/or loss of suitable Furbearer habitat is predicted to be Frequent. While 

loss of suitable Furbearer habitat due to clearing during Construction will occur once, alteration of suitable 

Furbearer habitat within the WLSA by Indirect effects is anticipated to be Frequent throughout the 

Construction, Operation, Decommissioning and Reclamation phases, and Infrequent during the Post-

closure Phase.  

The alteration and/or loss of suitable Furbearer habitat is predicted to occur over the Long-term (>52 years) 

because of the length of time required for suitable Furbearer habitat to regenerate following disturbance. 

SBS BGC zone forests, which represents 61% of the WRSA, do not provide suitable Furbearer habitat until 

they are 50 years old (Lofroth 1984). Progressive reclamation is anticipated to begin in some parts of the 

Project Area following the Construction Phase; however, the revegetation within most of the Project Area 

will occur as part of reclamation activities during the Decommissioning and Reclamation Phase, up to 27 

years after clearing during the Construction Phase.  

The alteration and/or loss of suitable Furbearer habitat is predicted to be Fully Reversible. Progressive and 

final reclamation will revegetate disturbed areas within the Project Area with a focus on an end land use of 

forested ecosystems. American marten will use regenerating stands following forest harvesting once the 

forest has reached a suitable age, typically after 50 years (Lofroth 1984). Thus, suitable Furbearer habitat 

lost within the Project Area has the potential to regenerate over a short timeframe. Progressive revegetation 

may occur in some parts of the Project Area prior to the Post-closure Phase; however, most revegetation 

is anticipated to occur following the end of the Operation Phase and become suitable Furbearer habitat 

following the Post-closure Phase. In addition, the alteration of suitable Furbearer habitat is expected to be 

reduced within a similar time frame as sensory disturbances diminish and the vegetation regenerates.  

The Context of the residual effect for the alteration and/or loss of suitable Furbearer habitat is predicted to 

be Moderate. Suitable Furbearer habitat that is altered or cleared due the Project will remain so until the 
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Decommissioning and Reclamation Phase when revegetation will occur. Revegetated areas are expected 

to become suitable Furbearer habitat after approximately 50 years following the revegetation of the Project 

Area (Lofroth 1984). The outbreaks of mountain pine beetle (Dendroctonus ponderosa) and spruce beetle 

(Dendroctonus rufipennis) and subsequent salvage logging in central BC have likely affected suitable 

Furbearer habitat in the WRSA. In 2019, forestry losses in the Bulkley TSA totalled 1,979 ha due to the 

mountain pine beetle outbreak and were estimated at less than 600 ha due to the spruce beetle outbreak 

(Westfall et al. 2019). Projected forest losses due to the mountain pine beetle outbreak are expected to 

continue to increase through to 2024 (BC MFLNRO 2015a). Forest may initially continue to provide suitable 

habitat following the beetle outbreaks; however, it is anticipated that suitability will decline following the loss 

and fragmentation of mature forest stands (Chan-McLeod 2006). American marten is susceptible to forest 

fragmentation and has low dispersal capabilities (Ruggiero et al. 1994). Prey species such as seed-eating 

wildlife (e.g., red squirrel [Tamiasciurus hudsonicus]) populations are anticipated to decline following beetle 

outbreaks and likely reduce the habitat suitability for American marten (Chan-McLeod 2006). Overall, 

variability resulting from natural disturbance to suitable Furbearer habitat is expected to increase over the 

near future. Therefore, a Moderate rating is predicted for Context.  

Table 5.4-3: Summary of the Characteristics Ratings for the Alteration and/or Loss of Habitat 

for Furbearers 

Residual Effects 

Characteristic 
Rating Summary Rationale for Rating 

Magnitude Low <1% of suitable Furbearer habitat is predicted to be altered or lost. 

Geographic Extent Local The effect is limited to the WLSA. 

Duration Long-term 

The loss of habitat will only occur during Construction Phase; however, 

the alteration of habitat will continue through all phases. The 

reclamation of the Project Area will not be complete until the end of the 

Decommissioning and Reclamation Phase (i.e., 27 years after clearing). 

Reclaimed areas are predicted to become suitable Furbearer habitat 50 

years after replanting.  

Frequency Frequent 

The effect occurs continuously due to the potential for the alteration of 

habitat to occur until the end of Decommissioning and Reclamation 

Phase 

Reversibility 
Fully 

Reversible 

The alteration of habitat is anticipated to end following 

Decommissioning and Reclamation Phase and the revegetation of the 

Project Area is expected reverse the loss of habitat  

Context Low 

A reduction in forest due to mountain pine and spruce beetle outbreaks 

has affected suitable habitat; however, Furbearers can be resilient to 

disturbance to suitable habitat. 

Notes: <=less than; %=percent; Project=Tenas Project; WLSA=Wildlife Local Study Area; WRSA=Wildlife Regional Study Area 

 

5.4.2.1.2 Likelihood 

The Likelihood of the residual effect for the alteration and/or loss of suitable Furbearer habitat is predicted 

to be Likely. Suitable Furbearer habitat within the Project Area is expected to be cleared during 

Construction, and habitat outside the Project Area is expected to be indirectly affected during all Project 

Phases.  



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  109 

5.4.2.1.3 Significance Determination 

The residual effect of the alteration and/or loss of suitable Furbearer habitat due to the Project is not 

expected to result in a change in suitable Furbearer habitat that will alter its integrity within the WRSA to 

the point where it is not able to sustain the regional population. The anticipated Long-term Duration of the 

alteration and loss of habitat is anticipated to affect a minimal amount of suitable habitat (i.e., <1%) and 

alter the integrity of suitable habitat for Furbearers. Therefore, the effect is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The effects of habitat loss and alteration are well 

known, and mitigation measures have been proven effective on past projects; however, uncertainty is 

present with long-term habitat suitability due to natural changes from the mountain pine beetle and spruce 

beetle outbreaks. Uncertainty also exists in relation to the accuracy of the mapping products used to identify 

suitable Furbearer habitat. 

5.4.2.2 Change in Mortality 

The assessment of the change in mortality residual effect on Furbearers considers Project-related effects 

within the WRSA. The Wildlife Baseline Report (Appendix 4.8-A) summarises the existing knowledge of 

Furbearer population estimates and mortality within the WRSA. The assessment includes consideration of 

direct mortality from Project activities and interactions with Project components, and indirect mortality due 

to the Project (e.g., reduced fitness). Most of the mortality risk and potential for a change in Furbearer 

mortality is anticipated to occur during the Construction, and Operation phases; however, mortality may 

occur during all Project phases. 

Most American marten mortality is caused by predation and fur trapping (Poole et al. 2004, Erb et al. 2008). 

The mean annual non-harvest marten mortality rate is variable ranging from 7 to 48% (Bull and Heater 

2001, Belant 2007, Erb et al. 2008). Sources of anthropogenic mortality for marten, such as vehicle 

collisions and exposure to contaminants, contribute minimally to overall anthropogenic mortality rate 

compared to trapping (Belant 2007, Environment Canada 2013, U.S. Fish and Wildlife Service 2018). 

Project roads and ROWs will be closed to the public, which is expected to reduce the potential for vehicle 

collision mortality. Two (2) registered trap lines overlap with the Project Area and access provided by roads 

and ROW may increase ease of trapping access and logistics within the WLSA and potentially increase the 

amount of trapping pressure; however, additional trapping mortality is expected to be minimal and 

sustainable trapping regulations are developed and administered by MFLNRORD (BC MFLNRORD 2003, 

BC MFLNRORD 2020). Traffic related mitigation (e.g., bus carpooling, reduced speed limits) are anticipated 

to minimize vehicle collision risk. Mitigation to reduce the potential exposure to environmental contaminants 

(e.g., waste storage in wildlife-proof containers, limit the use of hazardous materials) are expected to further 

limit the potential for mortality. It is, therefore, anticipated that any increase in risk of marten mortality will 

be within natural variability. 

For fisher, natural mortality (e.g., predation, starvation, disease) rates (18 to 22%) are higher than mortality 

rates associated with other sources, which vary between 2 to 7%, excluding trapping (Koen et al. 2007, Erb 

et al. 2008, Sweitzer et al. 2016). Fisher trapping accounts for up to one-third of all mortalities, and the 

harvest rate of 9% for a population around the Williston reservoir was considered sustainable, although 

trapping regulations in central BC are under review following the population’s change in status to red-listed 

in 2020 (Koen et al. 2007, Erb et al. 2008, BC Conservation Data Centre [BC CDC] 2015a). The Project 

Area overlaps with two (2) registered trap lines. Trapping regulations developed and administered by 

BC MFLNRORD are expected to maintain trapping mortality within management guidelines 

(BC MFLNRORD 2003, BC MFLNRORD 2020). New and improved Project roads and ROWs can increase 

the risk of vehicle collisions (Koen et al. 2007, Gabriel et al. 2015). However, the access and traffic related 

mitigation are expected to limit the risk for any additional mortality to occur due to access and vehicle 
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collisions. Exposure to chemicals can also increase the risk of mortality (Sweitzer et al. 2016). Mitigation to 

reduce the potential exposure to chemicals of potential concern are expected to further limit the potential 

for harm or mortality. The WMP also includes provision to conduct pre-clearing surveys in suitable habitat 

that may contain fisher dens to identify and avoid disturbance to any active dens. It is anticipated that any 

change in fisher mortality due to the Project’s effect on mortality will be within the rates of mortality in the 

existing conditions. 

Wolverine have low fecundity and are sensitive to changes to mortality rates due to the additive nature of 

anthropogenic and natural mortality rates (COSEWIC 2014b). Annual natural mortality varies from 4 to 20% 

and anthropogenic-related mortality rates are almost entirely from regulated harvest, as other 

anthropogenic sources of mortality are minimal (Krebs et al. 2004, Mowat et al. 2019). The annual harvest 

rate of 8.4% in southeastern BC was thought to exceed the maximum regional harvest rate of 8.0%, and a 

4% harvest rate was suggested to account for uncertainties (Mowat et al. 2019). Wolverine home ranges 

are large, can range across several trap lines, and require the regional management of hunting and trapping 

regulations (BC MFLNRORD 2020). An analysis of the sustainability of BC’s harvest (1985 to 2004) 

reported a sustainable annual harvest rate of 3.3% in the Babine region and an unsustainable annual 

harvest rate of 6.8% in the Bulkley-Lakes region, which was reported as overharvested by 115% (Lofroth 

and Ott 2007). Increases in resource roads and road density can provide hunting and trapping access to 

remote areas and result in increasing risk of anthropogenic-related morality (Mowat et al. 2019). The access 

and traffic related mitigation for the Project are expected to limit the risk for any additional mortality to occur 

due to access and vehicle collisions. Data from the compulsory reporting and inspection of all harvested 

wolverines is used so that seasons are properly set by BC MFLNRORD and the population is sustainably 

managed. It is anticipated that any changes in mortality due to an increase in access will remain within the 

allowable harvest limits established and monitored by BC MFLNRORD. As a result, it is anticipated that 

any change in mortality for wolverine will be within the natural variability and management guidelines. 

The residual effect of change in mortality for Furbearers is expected to be minimized by Project design 

mitigation measures identified in 5.3.1 to 5.3.12 that are anticipated to limit interactions between Furbearers 

and potential sources of mortality. The implementation of additional mitigation measures, as identified in 

5.3.13 to 5.3.198, are expected to further limit interactions between Furbearers and potential sources of 

direct and indirect mortality. Although Project activities may result in direct and/or indirect mortality of 

Furbearers within the WRSA, with the implementation of Project design measures and mitigation measures, 

the residual effect of change in mortality is not expected to result in a change to the long-term persistence 

and viability of Furbearers within the WRSA. 

5.4.2.2.1 Residual Effects Characterization 

The residual effects characterization for the change in mortality for Furbearers is provided in Table 5.4-3.  

The Magnitude of the effect is assessed as Low, as the mitigation measures are anticipated to be effective 

at maintaining mortality of Furbearers within the range of natural variability. 

The Geographic Extend is predicted to be Regional. Direct effects are expected to only occur within the 

Project Area and indirect mortality is expected to affect Furbearers with home ranges that overlap with the 

WLSA. The mean home ranges of Furbearers in BC vary from 17.9 km² for American marten, 219 km² for 

fisher, to 1,366 km² for wolverine (Stordeur 1985, Lofroth 2001, Weir and Corbould 2010). Consequently, 

Furbearer home ranges that overlap with the Project Area and WLSA may extend into the WRSA, resulting 

in a Regional Geographic Extent.  

The Duration of the effect is predicted to be Medium-term. The potential for direct mortality is expected to 

be highest during Construction, and Operation when the Project Area will be cleared and vehicle traffic is 
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most frequent, and it is predicted that mortality risk will continue through to the end of the Post-Closure 

Phase. The potential for indirect mortality is expected to be highest during the Operation Phase, when 

Project components may result in indirect mortality. The potential for indirect mortality is anticipated to 

subside in the Decommissioning and Reclamation Phase following the removal of Project components and 

a reduction in Project activities and be limited during the Post-closure Phase.  

The Frequency is assessed as Infrequent. Mitigation measures are anticipated to limit the potential for 

Furbearer mortality; however, direct and indirect mortality could occur sporadically through all Project 

phases. 

It is predicted that the residual effect on Furbearer mortality will be Fully Reversible. The risks of direct or 

indirect mortality are anticipated to decrease during the Decommissioning and Reclamation Phase following 

the removal of Project components and a reduction in Project activities, and to diminish to baseline 

conditions following Post-closure. 

The residual effect of change in mortality is expected to have a Moderate Context, considering the stability, 

abundance, and resiliency of each representative Furbearer species. Provincially, the American marten is 

yellow-listed, the Columbian fisher population is red-listed, and wolverine is blue-listed and only the 

wolverine is listed as Special Concern under SARA. American marten populations are widespread, 

abundant, and secure in BC, and with the resiliency to support trapping (BC CDC 1994). The Columbian 

fisher population was recently red-listed due to low population numbers and habitat loss (BC CDC 2015a). 

Wolverine populations are mostly stable in BC, although population trends are unknown, but with limited 

potential for population growth or additional mortality due to low reproductive rates and densities (Lofroth 

and Ott 2007, BC CDC 2010).  

Table 5.4-4: Summary of Effect Characteristics Ratings for Change in Mortality 

Residual Effects 

Characteristic 

Rating Rationale for Rating 

Magnitude Low 
The risk of mortality is expected to be within the range of natural 

variability.  

Geographic Extent Regional 

Direct mortality is expected to occur only within the Project Area; 

however, home ranges overlap with the WRSA and indirect mortality 

may extend into the WRSA. 

Duration Medium-term Furbearer mortality may occur during all phases of the Project. 

Frequency Infrequent 
It is expected that the effect may occur sporadically through the life of 

the Project. 

Reversibility Fully Reversible 
It is anticipated that Project-related Furbearer mortality is expected to 

end following Post-closure.  

Context Moderate 

American marten is yellow-listed, fisher is red-listed, and wolverine is 

blue-listed in BC. Wolverine is also listed as Special Concern under 

SARA. 

Notes: BC=British Columbia; Project=Tenas Project; SARA=Species At Risk Act, SC 2002, c. 29 (Government of Canada [GovCan] 2002); 

WRSA=Wildlife Regional Study Area 

 

5.4.2.2.2 Likelihood 

The Likelihood of the residual effect of the change in Furbearer mortality is Likely. Mitigation measures are 

expected to reduce, but not eliminate changes to Furbearer mortality.  
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5.4.2.2.3 Significance Determination 

The change in mortality for Furbearers due to the Project is not expected to alter the integrity of the 

populations within the WRSA to the point where they are not sustainable. Therefore, the effect is assessed 

as Not Significant.  

The Level of Confidence in this prediction is Moderate. The direct effects of change in mortality are well 

known and direct and indirect mortality is expected to remain within the range of natural variability; however, 

the effectiveness of mitigation measures have not been proven on past projects.  

5.4.2.3 Change in Movement Patterns 

As the widest ranging of the three (3) Furbearer focal species, wolverine has the potential to interact with 

all Project components. Its distribution and abundance are strongly influenced by food availability (Krebs et 

al. 2007), particularly ungulate carrion, so it also has the potential to display interaction effects with other 

Wildlife VCs that may be affected by the Project (e.g., Caribou, Moose). Wolverines are adversely affected 

by human activity, including roads, infrastructure, and backcountry recreation (May et al. 2006, Krebs et al. 

2007). For these reasons, wolverine was selected to inform the assessment of the effects of the Project on 

Furbearer movement patterns. With home ranges in the order of 300 to 400 km2 for females and 1,000 to 

1,400 km2 for males (Krebs and Lewis 1999, Lofroth 2001), the potential for change in movement patterns 

was assessed at the scale of the WR-WRSA. Changes to wolverine movement patterns are expected to 

occur primarily during the Construction, and Operations phases; however, the effect could occur during all 

Project phases. 

Although wolverine habitat use is most likely defined by the seasonal distribution and abundance of food 

and the availability of suitable denning habitat (BC MWLAP 2004), it does display some broad trends (Krebs 

et al. 2007). In mountainous areas of British Columbia, such as in the WR-WRSA, females tend to use 

ESSF biogeoclimatic zones during winter, move to higher-elevation environments around treeline for 

denning and rearing kits, and then to Alpine Tundra zones to continue rearing throughout the summer. It is 

believed that females may select these higher-elevation environments to decrease predation risk and avoid 

human disturbance during rearing (Lofroth and Krebs 2007). The timing of this process has been noted to 

coincide with the movement of Caribou to high elevation areas in late winter (BC MWLAP 2004). Males, on 

the other hand, tend to use lower elevation zones during winter and switch to ESSF zones during the 

summer (Krebs and Lewis 1999, Lofroth 2001). Subadult males typically occur at the lowest elevations. 

These patterns of habitat use indicate that most wolverine activity in the WR-WRSA will be concentrated 

throughout the year at higher elevations than those of the Project Area, whose highest point occurs near 

the transition from the SBS to the ESSF zone at approximately 1,000 m above sea level . As such, the 

possibility of interactions between wolverines and Project components is expected to be limited to foraging 

males in winter and dispersing sub-adults. 

Daily movements for wolverines can be up to 65 km (Wilson 1982) and, like seasonal movements, are most 

strongly influenced by food availability and distribution rather than any specific habitat or vegetation type, 

although they have been found to spend substantial time moving through mature and old forest structural 

stages (BC MWLAP 2004). Wolverines in the northern Columbia Mountains seem to prefer moving about 

the landscape by following watercourses and using low elevation passes between valleys. 

Young disperse from their natal home ranges in their second spring. Subadult female wolverines typically 

disperse short distances away from their natal home ranges and males disperse 30 to 100 km (Magoun 

1985), although dispersals of up to 378 km have been documented (Gardner et al. 1986). Subadults travel 

widely prior to establishment of a permanent home range, with their movements often characterised by 
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periods of concentrated use of a relatively small area, interspersed by large-scale movements (Lofroth 

2001). 

Human activity (e.g., log hauling, logging, mining, backcountry recreation) may alter movement paths of 

wolverines (Lofroth 2001) and they will often avoid entering young cutblocks (i.e., <25 years) while travelling 

(BC MWLAP 2004). Transportation corridors can interrupt or alter daily movements (Austin et al. 2000) and 

potentially limit dispersal among metapopulations (Kyle and Strobeck 2001), and it has been suggested 

that a movement barrier threshold exists between 300 and 500 vehicles per day (Alexander et al. 2005). 

Given the propensity for wolverines to avoid areas of human disturbance, the siting of the Project in a 

relatively disturbed portion of the landscape is expected to lower the probability of interactions between 

foraging or dispersing wolverines and the Project. Much of the Project Area (44%) has been previously 

subjected to timber harvesting and is now dominated by 10 to 40 year-old regenerating forest stands and 

an extensive network of resource roads, some of which continues to be used for recreational activities. The 

Project Area also appears to offer limited prey availability to wolverines, with indications of relatively low 

densities of ungulates, except for Moose (Appendix 4.8-A), further reducing the probability of wolverine 

interactions with Project components. The limited habitat value to wolverine of the Project Area in its current 

condition was reflected in the single detection of a wolverine track in mature forest in the southern (highest 

elevation) portion of the open pit area from 31.5 km of baseline snow track surveys (Appendix 4.8-A). No 

wolverines were detected in camera studies nor are there any records of wolverine captures in 20 years of 

trapping data for traplines that intersect the Project Area. 

Other Project design measures identified in 5.3 are expected to reduce the opportunity for effects on 

movement patterns of wolverine, such as the use of existing resource roads during Construction and 

aligning linear features into a common ROW where possible. It is expected that measures taken to minimize 

the Project-related increase in traffic and human disturbance, such as the use of carpooling/bussing, truck 

convoys, and high-volume haul trucks, enforcing speed limits on Project roads, and training programs for 

workers will further limit the potential for Project effects on wolverine movement. In addition, the use of a 

dedicated Bypass Road during the Operation Phase will avoid increased traffic volumes on existing roads. 

Planned processed coal super B-train truck movements of 4 to 8 trucks/hour are below the suggested 

barrier threshold for wolverine. Similarly, the relatively small increase in rail traffic associated with the 

Project is unlikely to result in a barrier to wolverine dispersal. 

The implementation of additional mitigation measures, as identified in 5.3, are expected to further limit 

interactions between wolverine and potential sources of sensory disturbance and functional habitat loss (in 

the form of reduced prey availability). Although Project activities may result in some disruption of wolverine 

foraging and dispersal movements within the WR-WRSA, with the implementation of Project design and 

other mitigation measures, the residual effect of change in movement patterns is not expected to result in 

a change to the long-term persistence and viability of wolverine within the WR-WRSA. 

5.4.2.3.1 Residual Effects Characterisation 

The residual effects characterisation for the change in movement patterns is provided in Table 5.4-5. 

The Magnitude of the effect is assessed as Low due to the small size of the Project relative to adult 

wolverine home ranges, the preference of the species for higher-elevation habitats than those that occur in 

the Project Area, and the human-disturbed condition in much of the Project Area that limits its current value 

to foraging males or dispersing wolverines. Mitigation measures are expected to limit the potential of the 

Project forming a complete barrier to wolverine movement. 
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The Geographic Extent is predicted to be Regional due to the size of wolverine home ranges (300 to 

1,400 km2), their ability to cover distances of up to 65 km in their daily movements and dispersal distances 

that often exceed 100 km. It is expected that the home ranges of some wolverine will overlap with the WR-

WRSA and some foraging or dispersal movements will overlap with the Project Area. 

It is estimated that the Duration of the effect will be Medium-term. The potential for the effect is expected 

to be greatest during Construction, and Operations when sensory disturbances (e.g., vehicle traffic, rail 

activity, human presence) are likely to be highest and prior to revegetation of the site during Reclamation. 

As Project components are removed and Project activities are reduced it is predicted that the effect will 

diminish through to the end of Post-closure (i.e., within 50 years) when wolverine movement patterns are 

anticipated to return to pre-Project conditions. 

The Frequency is assessed as Frequent. Measures to mitigate sensory disturbances (e.g., low speed limits, 

minimizing increases in traffic by convoys and carpooling, preventing public access to Project components) 

and minimize the size of the Project Area are anticipated to limit the potential for changes in the effect; 

however, sensory disturbances and previously cleared habitat may influence wolverine movement patterns 

until Post-closure.  

It is predicted that the effect will be Fully Reversible. Any changes to wolverine movement patterns are 

anticipated to diminish during the Decommissioning and Reclamation Phase following the removal of 

Project components and a reduction in Project activities and diminish further following Post-closure. 

The residual effect of change in movement patterns is expected to have a Moderate context. Wolverine is 

a blue-listed species in BC, with the primary threat to population persistence identified as trapping and 

hunting (BC MWLAP 2004, COSEWIC 2014). While trapline records from the region indicate 22 wolverines 

killed over three (3) traplines and a total of 38 trapping years, only one (1) of the three (3) trapline licence 

areas displayed a minor overlap with the WLSA and no wolverines have been reported as trapped in the 

Project Area over the 20-year period of record examined (Appendix 4.8-A). Few high traffic volume roads 

(e.g., Highway 16) and rail lines (e.g., Telkwa Subdivision – Canadian National Railway [CNR]) exist within 

the WR-WRSA that may restrict the movement of wolverines. FSRs are prevalent across the WR-WRSA 

at lower elevations. While they are anticipated to have relatively low traffic volumes, increased density of 

roads has been associated with avoidance or reduced use by wolverines relative to large roadless areas 

(Rowland et al. 2003, May et al. 2006, Scrafford et al. 2018). Loss or changes in habitat used by prey 

species and other predators can adversely affect scavenging opportunities. The mountain pine beetle and 

spruce beetle in central BC and salvage logging have reduced the amount of forest cover in the WR-WRSA 

(Kuzyk and Heard 2014, Kuzyk et al. 2018). Losses in forest cover due to the outbreaks are thought to 

result in deeper snow and a higher density of downed pine and spruce trees, which increases the energetics 

and difficulty in movement of ungulates and their predators across the landscape (Heard 2012). As a 

generalist predator/scavenger, wolverine can switch between prey species relative to availability, such that 

declines in Caribou in the region have likely resulted in an increase in scavenged Moose in the diet of 

wolverines. Wolverines have also likely been advantaged by the general bias of protected areas to higher 

elevations and industrial disturbance to valley bottoms such that large areas of relatively undisturbed sub-

alpine and alpine habitats are available to wolverine in the WR-WRSA. For these reasons, in the absence 

of significant trapping and hunting pressure, wolverines are considered to have moderate resilience to 

historic and ongoing natural and anthropogenic changes in the WR-WRSA. 



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  115 

Table 5.4-5: Summary of Effect Characteristics Ratings for Change in Wolverine Movement 

Patterns 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
Elevation and current condition of the Project Area limits its value to 

foraging males or dispersing sub-adults.  

Geographic Extent Regional 
Changes to movement patterns are expected to promulgate outside 

the WLSA into the WR-WRSA due to the large home range sizes of 

wolverines. 

Duration Medium-term 
Changes to wolverine movement patterns may occur during all 

phases of the Project but are anticipated to end following the Post-

closure Phase. 

Frequency Frequent 
It is expected that the effect may occur continuously through the life 

of the Project. 

Reversibility Fully Reversible 
It is anticipated that potential Project-related changes to wolverine 

movement patterns will end following the Post-closure Phase.  

Context Moderate 

Blue-listed species. Low incidence of trapping or hunting pressure. 

Existing disturbance in the form of roads and cutblocks may have 

reduced availability of traditional ungulate prey source but wide range 

of prey species present. Most disturbance restricted to lower 

elevations of WR-WRSA. 

Notes: Project=Tenas Project; WR-WRSA=Wide-ranging Wildlife Regional Study Area; WLSA=Wildlife Local Study Area 

 

5.4.2.3.2 Likelihood 

The residual effect of change in wolverine movement patterns is Likely. A single detection of a wolverine 

on the outskirts of the Project Area was made during baseline studies. Mitigation measures are expected 

to reduce, but not eliminate any changes in movement patterns. 

5.4.2.3.3 Significance Determination 

The residual effect of change in wolverine movement due to  the Project is expected to result in a minor 

disruption of wolverine movement patterns within the WR-WRSA such that it will not alter the integrity of 

the population within the WR-WRSA to the point where it is not sustainable. Therefore, the effect is 

assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The effects of human activity on changes in 

wolverine movement patterns are reasonably well understood. The proposed mitigation measures have 

proven effective on past projects for other wide-ranging, disturbance-sensitive species. However, despite 

recent attention in the literature, the cumulative effects of habitat alterations, forest harvesting and increases 

in transportation activities remain poorly understood. 

5.4.3 Caribou Subcomponent 

5.4.3.1 Alteration and/or Loss of Habitat 

The assessment of the alteration and/or loss of habitat residual effect on Caribou considers the direct loss 

of habitat and the indirect alteration of habitat during all Project phases at the scales of the WLSA, CRSA1, 
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CRSA2 Core, and CRSA2 Matrix. Indirect alteration of Caribou habitat is caused by a change in the quality 

or availability of habitat in the area surrounding the Project and is based on Project activities. Alteration of 

habitat for Caribou is assumed to be related to sensory disturbance, including Project-related noise, dust 

dispersal that may affect the palatability or quality of forage (Chen et al. 2017) and other sensory 

disturbances associated with visual, auditory, or olfactory stimuli (Reimers and Colman 2006). 

To quantify the potential effects of alteration and/or loss of potential Caribou habitat, the assessment used 

a Caribou habitat disturbance model and the analysis of Caribou habitat selection based on locations of 

collared Caribou (as described in the Wildlife Baseline Report in Appendix 4.8-A). These two (2) 

assessments characterise and quantify Caribou habitat and describe habitat use within the WLSA, CRSA1, 

CRSA2 Core, and CRSA2 Matrix. 

The basis for the Caribou habitat disturbance assessment followed criteria outlined the 2014 Recovery 

Strategy (Environment Canada 2014). The rationale for the approach using an evaluation of disturbed areas 

to assess Caribou habitat was based on observed Caribou population trends for herds across Canada 

showing that most Caribou subpopulations whose ranges were >35% disturbed were reported to be 

declining (Environment Canada 2012). The results of the disturbance assessment showed that the CRSA1, 

CRSA2 Core, and CRSA2 Matrix are areas where different extents of disturbance have occurred during 

the previous decades. The WLSA is almost entirely disturbed by existing human development and activities 

and only includes a limited amount of potential Caribou habitat. 

Habitat selection by Caribou was analyzed using BEC variant groups for classification of habitat and 

locations of collared Caribou to indicate habitat selection. As described in the Wildlife Baseline Report 

(Appendix 4.8-A), Telkwa Caribou have been documented to select alpine and subalpine habitats during 

the entire year and the analysis of recent collar data indicated that Caribou are selecting almost exclusively 

alpine and subalpine habitats. The results show that Caribou are using the higher elevation habitat during 

all seasons. Use of higher elevation terrain is even more pronounced during the winter and spring seasons.  

The habitat disturbance model provided in the Wildlife Baseline Report (Appendix 4.8-A) considered the 

combined direct loss and indirect alteration of habitat (collectively referred to as habitat disturbance) within 

each Caribou study area by using the actual footprint and a 500 m buffer around the existing human 

disturbance. It also included unbuffered natural disturbances (e.g., forest fires). The buffer used in the 

disturbance model is intended to reflect the alteration of Caribou habitat beyond the footprint of the features 

due to sensory disturbance. The 500 m buffer is supported by a meta-analysis of Caribou population viability 

modelling that indicates using the buffer is reasonable and is the suggested method in the Recovery 

Strategy (Environment Canada 2014). Population viability modelling found that the Caribou subpopulations 

had a greater probability of growth in areas that were less than 35% disturbed (footprint and 500 m buffer). 

The existing condition of the Caribou study areas based on the disturbance model (provided in the 

Appendix 4.8-A Wildlife Baseline Report) indicates that disturbance already exceeds the 35% threshold 

recommended in the 2014 Recovery Strategy (Environment Canada 2014) for the WLSA, CRSA1, and 

CRSA2 Matrix, but remains below the threshold at the scale of the CRSA2 Core (Table 5.4-6).  

Following the criteria described in the habitat disturbance model, the current condition of the Project Area 

is already entirely disturbed by human infrastructure or activity; consequently, the addition of the Project is 

not predicted to add any new disturbance (i.e., habitat loss and alteration of habitat) within the Project Area, 

even though an 1,852.95 ha disturbance footprint will occur with the Construction Phase of the Project. The 

Project will be constructed entirely on previously disturbed habitat (including 500 m buffers) caused by 

forestry cutblocks, infrastructure and agricultural land use. For that reason, Table 5.4-6 does not show the 

addition of the Project disturbance footprint to the Project Area. Outside the Project Area, the additional 

predicted disturbance (in this case caused by habitat alteration) created by a 500 m buffer around the 

Project Area will occur in the SBSmc-Babine and SBSdk BEC variant groups where the Project results in 
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an additional disturbance of 15.10 ha of potential Caribou habitat in each of the Caribou study areas, with 

exception of the CRSA2 Core. However, based on Caribou habitat selection described in the Wildlife 

Baseline Report (Appendix 4.8-A), these variant groups are the forested habitat types that are strongly 

avoided by Caribou of the Telkwa herd.  

At the scale of the WLSA, the disturbance model indicates that this study area is currently approximately 

90.11% disturbed, exceeding the 35% threshold recommended in the 2014 Recovery Strategy 

(Environment Canada 2014). The addition of the Project is predicted to increase the disturbance within the 

WLSA by 0.05% (Table 5.4-6) and will occur within the SBSmc-Babine and SBSdk BEC variant groups, 

currently not used by the Caribou, as explained above. 

At the scale of the CRSA1, the Caribou range used in the 2014 Recovery Strategy (Environment Canada 

2014), the Project is predicted to result in a 0.01% disturbance increase in addition to the existing 

disturbance which was modelled to be 48.34% (Table 5.4-6) without the Project. Similar to the WLSA, the 

new disturbance is associated with the habitat alteration created by the buffer around the Project Area and 

will occur within the SBSmc-Babine and SBSdk BEC variant groups, currently not used by the Caribou, as 

explained above. The 48.34% current disturbance exceeds the recommended 35% threshold suggested in 

the 2014 Recovery Strategy (Environment Canada 2014).  

As described earlier, the CRSA1 is not a good approximation of Caribou habitat or range currently used by 

Caribou. The CRSA2 Core and Matrix habitat delineations provide better accuracy of the habitat used by 

the Telkwa Caribou Herd (Dodd and Carswell 2019). At the scale of the CRSA2 Core, the Project is 

predicted to result in no additional disturbance of Caribou habitat. The CRSA2 Core is currently 22.89% 

disturbed and the addition of the Project is predicted to not add disturbance (in the form of habitat alteration) 

in this study area (Table 5.4-6). The currently disturbed area within the CRSA2 Core does not exceed the 

recommended 35% total disturbance (Environment Canada 2014), and the addition of the Project will not 

result in exceedance. The difference between the modelled disturbed areas within the CRSA1 and CRSA2 

Core is due to the inclusion of lower elevation forested habitats into the CRSA1, with forestry activity and 

most human infrastructure and settlements concentrated in these lower elevation habitat types.  

At the scale of the CRSA2 Matrix, the addition of the Project is predicted to result in an additional 

disturbance of 0.01% within the SBSmc-Babine and SBSdk BEC variant groups created by the buffer 

around the Project Area (Table 5.4-6). The CRSA2 Matrix is currently 58.65% disturbed and the addition 

of the Project is predicted to result in a small increase in total disturbance. As with most of the other Caribou 

study areas, the 58.65% current disturbance exceeds the recommended 35% threshold suggested in the 

2014 Recovery Strategy (Environment Canada 2014). 

Figure 5.4-1 depicts the existing disturbance (i.e., development footprint and 500 m buffer) and Project-

related disturbance (i.e., Project Area and 500 m buffer) in relation to Caribou study areas, corresponding 

with Table 5.4-6. 
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Table 5.4-6: Alteration and/or Loss of Caribou Habitat, Based on Disturbance Modelling, Due to the Tenas Project for each 

Biogeoclimatic Ecosystem Classification (BEC) Variant Group at the Scale of the Project Area, Wildlife Local Study Area 

(WLSA), Caribou Regional Study Area (CRSA) 1, CRSA2 Core, and CRSA2 Matrix 

Study Area BEC Variant Group Total Area Existing Disturbance* Existing and Project-related 

Disturbance* 

Change 

ha ha % ha % ha % 

Project 
Area 

Alpine 0.00 - - - - - - 

ESSF–parkland 0.00 - - - - - - 

ESSF 7.37 7.37 100 7.37 100 0.00 0.000 

SBS–moist cold–Babine 1,363.04 1,363.04 100 1,363.04 100 0.00 0.000 

SBS–dry cool 482.53 482.53 100 482.53 100 0.00 0.000 

Coastal BEC 0.00 - - - - - - 

Total 1,852.95 1,852.95 100 1,952.95 100 0.00 0.000 

WLSA Alpine 60.13 13.64 22.68 13.64 22.68 0.00 0.000 

ESSF–parkland 447.57 17.00 3.80 17.00 3.80 0.00 0.000 

ESSF 5,685.40 3,199.96 56.28 3,199.96 56.28 0.00 0.000 

SBS–moist cold–Babine 10,765.34 10,336.62 96.02 10,347.18 96.12 -10.56 -0.102 

SBS–dry cool 18,423.64 18,316.09 99.42 18,319.61 99.44 -4.54 --0.025 

Coastal BEC - - - - - - - 

Total 35,382.08 31,883.31 90.11 31,898.40 90.15 -15.10 --0.047 

CRSA1 Alpine 25,340.67 4,177.43 16.49 4,177.43 16.49 0.00 0.000 

ESSF–parkland 34,938.79 8,280.94 23.70 8,280.94 23.70 0.00 0.000 

ESSF 93,354.84 22,405.12 24.00 22,405.12 24.00 0.00 0.000 

SBS–moist cold–Babine 79,228.19 66,665.46 84.14 66,676.02 84.16 -10.56 -0.0160 

SBS–dry cool 25,595.34 24,341.54 95.10 24,345.06 95.12 -4.54 -0.019 

Coastal BEC 2,164.97 126.24 5.83 126.24 5.83 0.00 0.000 

Total 260,622.79 125,996.72 48.34 126,011.82 48.35 -15.10 -0.012 

CRSA2 
Core 

Alpine 24,228.97 4,177.43 17.24 4,177.43 17.24 0.00 0.000 

ESSF–parkland 36,508.81 8,280.94 22.68 8,280.94 22.68 0.00 0.000 

ESSF 94,759.94 22,397.44 23.64 22,397.44 23.64 0.00 0.000 
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Study Area BEC Variant Group Total Area Existing Disturbance* Existing and Project-related 

Disturbance* 

Change 

ha ha % ha % ha % 

SBS–moist cold–Babine 3,779.12 1,831.16 48.45 1,831.16 48.45 0.00 0.000 

SBS–dry cool 0.00 - - - - - - 

Coastal BEC 995.55 0.02 0.00 0.02 0.00 0.00 0.000 

Total 160,272.39 36,686.99 22.89 36,686.99 22.89 0.00 0.000 

CRSA2 
Matrix 

Alpine 68,153.00 1,628.73 2.39 1,628.73 2.39 0.00 0.000 

ESSF–parkland 25,464.73 3,136.40 12.32 3,136.40 12.32 0.00 0.000 

ESSF 75,042.33 26,197.83 34.91 26,197.83 34.91 0.00 0.000 

SBS–moist cold–Babine 179,882.26 159,890.13 88.89 159,900.71 88.89 -10.56 -0.007 

SBS–dry cool 85,299.87 83,294.18 97.65 83,298.73 97.65 -4.54 -0.005 

Coastal BEC 100,324.12 39,140.41 39.01 39,140.41 39.01 0.00 0.000 

Total 534,166.31 313,287.68 58.65 313,302.84 58.65 -15.10 -0.005 

Notes: BEC=Biogeoclimatic Ecosystem Classification; CRSA=Caribou Regional Study Area; ESSF=Engelmann Spruce-Subalpine Fir; ha=hectare Project; SBS=Sub-Boreal Spruce; 

WLSA=Wildlife Local Study Area  

* Disturbance is the combined result from direct loss and indirect alteration of habitat.  

 



Pa
th:
 L
:\P
RO
JE
CT
S\2
01
8\1
8P
04
21
_T
en
as
_M
ine
\M
ap
pin
g\R
EP
OR
TIN
G\
EI
A\
W
ild
life
\F
ig5
_4
_1
_E
xis
tin
gA
nd
Pr
jD
ist
urb
an
ce
_2
02
10
8.m
xd

Production Date : Aug 05, 2021

Page  Size : 11"  x 17"

20P0172 Figure  5.4-1

Tyhee
Lake

Morice
Lake

¬«CN

¬«16

¬«16

¬«118

¬«16

Bulkley River

Telkwa River

HO USTO N

TELKWA

SMITHER S

540000

540000

560000

560000

580000

580000

600000

600000

620000

620000

640000

640000

660000

660000

59
80

00
0

59
80

00
0

60
00

00
0

60
00

00
0

60
20

00
0

60
20

00
0

60
40

00
0

60
40

00
0

60
60

00
0

60
60

00
0

60
80

00
0

60
80

00
0

Existing and project-related disturbance

Te nas Proje c t

±
1:450,000

0 4 8 12 16 20
Kilom e tre s

City/Town
Wate rc ourse
Wate rbod y
Park or Prote c te d
Are a
Proje c t Are a
Proje c t Are a 500 m
Buffe r
Wild life  Loc al Stud y
Are a
Te lkwa Caribou
He rd  R e gional
Stud y Are a 1
Te lkwa Caribou
He rd  R e gional Sud y
Are a 2 Core
Te lkwa Caribou
He rd  R e gional
Stud y Are a 2 Matrix

Disturbance Class
R oad-Prim ary/
Se c ond ary
R oad-Haul
R ail
R oad-Te rtiary/Trail
Powe rline /Pipe line
Urban
Ind ustrial
Bld g-R e sid e ntial
R e c -Snowm obile
R e c -SkiBike
Bld g-R e c
Agric ulture
Cutbloc ks
Fire s

- Proje c t Are a: Alle gianc e  Coal, April 21, 2021
- Base data: Gove rnm e nt of British Colum bia
- Base m ap: World  Topo Base

Sourc e s

1. All m appe d  fe ature s are  approxim ate  and  should  be  use d for d iscussion
purpose s only.
2. This m ap is not inte nd e d  to be  a “stand -alone ” d oc um e nt, but a visual aid
of the  inform ation c ontaine d  within the  re fe r e nc e d  R e port. It is inte nd e d  to
be  use d  in c onjunc tion with the  sc ope  of se rvic e s and  lim itations d e sc ribe d
the re in.

NAD 1983 UTM Zone  9N

Note s

Le ge nd



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  121 

The 500 m buffer around the Project Area, which was implemented for the Caribou subcomponent to 

evaluate sensory disturbance effects from Project activities and to inform the residual effects assessment 

of alteration and/or loss of habitat, was compared with the results of the predicted spatial extent of sound 

levels dispersing from Project activities and components described in the noise model. Refer to S4.0-C1 

Atmospheric Environment VC and Appendix-4.1-A Noise Modelling Report of the EAC Application for 

additional details about noise modelling completed for the Project. The 40 A-weighted decibel (dBA) 

daytime and nighttime noise thresholds of the model encompass 2,073 ha and 1,072 ha, respectively, 

around the Project Area. The 500 m buffer around the Project Area implemented for the Caribou 

subcomponent encompasses 2,276.14 ha. The comparison shows that the buffer is adequate to assess 

the adverse Project-related noise effects (based on the 40 dBA isopleth) and is conservative, in that it 

encompasses a larger area in which indirect effects (including noise) are predicted to occur than indicated 

in the noise model.  

The same comparison was completed for dustfall modelling as it relates to the Caribou buffer. Refer to 

S4.0-C1 Atmospheric Environment VC and S4.0-C1-Appendix 4.1-B Air Quality Modelling Report of 

the EAC Application for additional details about air quality modelling completed for the Project. Air quality 

modelling predicts that dustfall deposition could occur up to 800 m from the Project Area, with the highest 

deposition expected within 100 m of Project components. These predicted effects resulting from high 

dustfall deposition are within the buffers delineated for the Caribou subcomponents, demonstrating that the 

selected buffers used to assess the indirect effects of Project-related dustfall on Caribou habitat were 

appropriate. 

The application of mitigation measures to reduce the potential effect of alteration and/or loss of Caribou 

habitat include the Project mitigation measures and additional mitigation measures identified in 5.3, which 

include reducing the footprint of the Project components, locating new disturbance in already disturbed 

areas, and managing activities to reduce sensory disturbance (e.g., managing emissions of noise and 

deposition of dust) during all phases of the Project.  

As roads are decommissioned and portions of the Project Area are revegetated, the habitat is expected to 

become potentially available to Caribou. However, the Project Area is already considered completely 

disturbed and is entirely outside of selected Caribou habitat, so any reclamation activities are likely to have 

a marginal (if any) benefit for Caribou as the habitat will likely remain functionally unavailable. 

5.4.3.1.1 Residual Effects Characterisation 

The characterisation for the alteration and/or loss of Caribou habitat residual effect is provided in the 

following text and summarized in Table 5.4-7. 

The Magnitude of alteration and/or loss of Caribou habitat is predicted to be Low. The disturbance model 

indicated that the Project is expected to cause no change in the already existing disturbance within the 

Project Area, and it is predicted that the Project will result in minimal to no changes in disturbance at the 

scale of the other Caribou study areas. 

The Geographic Extent of alteration and/or loss of Caribou habitat is predicted to be Regional, based on 

the resulting indirect effects through sensory disturbance. The change in habitat disturbance was modelled 

to occur in most regional Caribou study areas. 

Alteration and/or loss of Caribou habitat is expected to be of Medium-term Duration. Noise emitted from the 

Project Area that has the greatest potential to disturb Caribou outside the Project Area occurs during the 

Construction, and Operation phases of the Project. Once the Operation Phase is complete, the noise 

emitted from the Project Area is expected to diminish and is unlikely to cause additional disturbance. While 

the reclamation of the Project Area will be complete at the end of the Decommissioning and Reclamation 
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Phase, after which it will take decades for the reclaimed areas to become potential Caribou habitat (if the 

area were to remain undisturbed by other human development), it is expected that these reclaimed areas 

will remain functionally unavailable in a comparable manner that they are currently functionally unavailable. 

The Frequency of alteration and/or loss of Caribou habitat is expected to be Frequent during the 

Construction, and Operations phases of the Project. Sensory disturbance, primarily through noise and 

dustfall that is emitted from the Project Area due to activities such as blasting, traffic, and other mining 

activities is predicted to affect portions of the Caribou study areas beyond the Project Area. 

Alteration and/or loss of Caribou habitat is anticipated to be Fully Reversible. The Project Area will be 

returned to nearly baseline conditions during the Decommissioning and Reclamation and Post-closure 

phases. However, this removal of Project components may not benefit Caribou, as the disturbance 

modelling indicated that the Project Area is already entirely disturbed. The anticipated reduction in human 

activities during the Decommissioning and Reclamation and Post-closure phases will likely reduce sensory 

disturbance emitted from the Project Area. Any Project effect on Caribou habitat through sensory 

disturbance is expected to be fully reversed upon Post-closure. 

The Context of alteration and/or loss of Caribou habitat is predicted to be High. Changes to Caribou habitat 

are assumed to be the ultimate cause of Caribou population declines across Canada (Festa-Bianchet et al. 

2011). The state of habitat disturbance within the Caribou study areas indicates that the region has already 

experienced substantial alteration and loss of Caribou habitat. Most of the Caribou study areas currently 

exceed the disturbance threshold (i.e., 35%), indicating that the Telkwa Caribou Herd is in the high-risk 

category, where the population is unlikely to be self-sustaining (Environment Canada 2011). The current 

state of the modelled habitat disturbance and the small size of the Telkwa Caribou Herd support the High 

Context rating.  

Table 5.4-7: Summary of the Characteristics Ratings for Alteration and/or Loss of Caribou 

Habitat 

Residual Effects 

Characteristic 

Rating Summary Rationale for Rating 

Magnitude Low The predicted increase to the existing habitat disturbance is expected to 

be marginal at the scale of the Caribou study areas. It is predicted that 

there will be an increase between 0.047% and 0.005% in habitat 

disturbance to the disturbed baseline conditions. In addition, Telkwa 

Caribou do not use the Project Area or the areas of the Caribou study 

areas expected to experience the additional disturbance. 

Geographic Extent Regional  The predicted increase in habitat disturbance is anticipated to extend 

beyond the WLSA and affect portions of most of the Caribou study areas. 

Duration Medium-

term 

The predicted additional disturbance of Caribou habitat is expected to 

mainly occur during the Construction, and Operations phases. While the 

reclamation of the Project Area will likely be complete at the end of the 

Decommissioning and Reclamation Phase, after which it will take 

decades for the reclaimed areas to become potential Caribou habitat (if 

the area were to remain undisturbed by other human development), it is 

expected that these reclaimed areas will remain functionally unavailable.  

Frequency Frequent The alteration and/or loss of Caribou habitat due to sensory disturbance 

from Project activities is expected to be frequent during the Construction, 

and Operation phases of the Project.  

Reversibility Fully 

reversible 

The effect is expected to be Fully Reversible upon reclamation of the 

Project Area after the Decommissioning and Reclamation Phase, and 

reduction in human activity after the Operation Phase.  
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Residual Effects 

Characteristic 

Rating Summary Rationale for Rating 

Context High The region has experienced considerable disturbance over the past 

decades and the Telkwa Caribou Herd is small, indicating a high risk that 

the population may not be self-sustaining. 

Notes: %=percent; Project=Tenas Project; WLSA=Wildlife Local Study Area 

 

5.4.3.1.2 Likelihood 

It is predicted that the Project will Likely contribute to the alteration and/or loss of Caribou habitat, even if 

the resulting change is minimal. Activities in the Project Area are expected to affect habitat outside the 

Project Area, mostly during Construction, and Operation phases. 

5.4.3.1.3 Significance Determination 

The Project is expected to minimally (i.e., 0.047% to 0.005%) add to existing levels of Caribou habitat 

disturbance and, as such, it is predicted that this Project-related residual effect will not increase the Telkwa 

Caribou Herd’s risk of being unable to sustain a regional subpopulation. Therefore, the effect is assessed 

as Not Significant. However, as described above, population viability modelling found that Caribou 

subpopulations had a greater probability of growth in areas with less than 35% disturbance (Environment 

Canada 2011). The 35% disturbance threshold is typically used as the significance threshold for the 

assessment of Project effects on the alteration and/or loss of Caribou habitat. This disturbance threshold 

has been exceeded in most Caribou study areas, even prior to Project construction, except for the CRSA2 

Core (the area best describing current Telkwa Caribou distribution), which is not expected to be affected 

by the Project. This also considers that Caribou are currently not using the habitat types affected within the 

Project Area. 

The Level of Confidence of this prediction is High. The effects of habitat loss and/or alteration on Caribou 

are well known and information is available on the regional subpopulation (i.e., the Telkwa Caribou Herd). 

Existing models and analyses describe current levels of habitat disturbance and Caribou distribution to 

support the predictions of Project-related residual effects. 

5.4.3.2 Change in Mortality  

The assessment of change in Caribou mortality considers potential sources of mortality from direct Project 

interactions and potential effects stemming from landscape changes that could affect indirect mortality from 

predation. The Wildlife Baseline Report provides an analysis and discussion of Caribou mortality in 

relation to different habitat types (Appendix 4.8-A). Caribou mortality was found to occur disproportionately 

outside of selected Caribou habitat, with the relative mortality rate more than ten (10) times higher in 

forested areas when compared to the mortality rate in selected alpine habitat. Predation is believed to be 

responsible for this increased mortality. Caribou are likely avoiding forested habitat types, like those in the 

Project Area, as a way of separating themselves from predators. 

Direct mortality due to the Project could result from vehicle or train collisions with Caribou, or Caribou getting 

injured when travelling through the Project Area. The potential for the Project to adversely affect direct 

mortality of Caribou is considered Low. The Project Area does not overlap with habitat types selected by 

Caribou; it occurs entirely within the forested habitat type that is avoided by Telkwa Caribou and, in terms 

of Caribou habitat, is already entirely disturbed by previous developments. 

Vehicle collisions with Caribou are a documented source of Caribou mortality in areas where Caribou 

ranges contain transportation infrastructure. In mining areas in the Northwest Territories and Nunavut, 
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where Caribou regularly interact with active mine roads, the main mitigation for Caribou mortality has been 

through speed restrictions and driver awareness training (TMAC Resources Inc. 2019). Train collisions with 

Caribou are not well documented in Canada, partly due to the lack of railway lines in Canada that intersect 

current Caribou ranges. In northern Europe, where there are abundant reindeer and railways through 

reindeer ranges, numerous documented train collisions with reindeer have occurred (Libell 2017, du Plessis 

2020). 

Indirect mortality of Caribou could occur through two processes potentially affected by the Project: 1) 

apparent competition with more productive alternative prey species, and 2) facilitated predation by wolves. 

Apparent competition occurs when the density of an alternative prey species increases so that it supports 

a higher density of a shared predator(s), which increases predation on the other prey species. The 

increasing abundance of Moose and deer during the past century has likely increased the abundance of 

wolves, resulting in regional declines of Caribou due to wolf predation (Bergerud and Elliot 1986). Habitat-

mediated apparent competition is widely considered the primary explanation for woodland Caribou declines 

across much of their range (e.g., DeCesare et al. 2009, Festa-Bianchet et al. 2011, Serrouya et al. 2017, 

Mumma et al. 2018).  

Facilitated predation occurs with the development, maintenance, and/or use of roads and trails that provide 

easier movement for predators across the landscape. Predators, particularly wolves, use these linear 

features to move more quickly and, consequently, hunt more efficiently within their range (Dickie et al. 

2017). The advantage of roads and trails is realized by wolves primarily in winters when clearing or packing 

of snow makes travel easier (Keim et al. 2019a). In addition, how humans use the roads and trails greatly 

affects wolf use of the features; for example, wolves avoid roads and trails that are used frequently (>5 

passes per day) by humans (Keim et al. 2019b) and used the features more frequently at night when human 

use is lowest (Dickie et al. 2020). 

The potential for the Project to indirectly affect Caribou mortality through apparent competition is limited 

during the Construction, and Operation phases when human activity is more likely to deter alternative prey 

and predators away from the Project Area. However, during the Decommissioning and Reclamation, and 

Post-closure phases, the Project Area is expected to temporarily create habitat that could locally support 

higher densities of alternative prey species, potentially increasing predator density in the region. Similarly, 

the potential for the Project to indirectly affect Caribou mortality through facilitated predation associated 

with the construction and maintenance of roads and trails is unlikely to occur during the Construction, and 

Operation phases because wolves are more likely to avoid the Project Area due to increased levels of 

human activities. During the Decommissioning and Reclamation, and Post-closure phases, human activity 

within the Project Area will likely be reduced and wolves could start using the roads and trails within the 

Project Area to move more efficiently through the area and potentially access parts of the Caribou range.  

Mitigation measures to reduce the potential for direct and indirect Caribou mortality due to the Project 

include the Project mitigation measures and additional mitigation measures in 5.3. Mitigation measures to 

reduce direct Caribou mortality (e.g., through collisions) are known to be effective and include traffic 

management (such as the use of signage and speed limits), employee awareness and education, as well 

as mandatory reporting of Caribou observations and immediate communication to staff for avoidance). 

Additional mitigation measures include the decommissioning and reclamation of trails and roads that may 

facilitate predator movement. 

5.4.3.2.1 Residual Effects Characterisation 

The residual effects characterisation for the change in direct and indirect Caribou mortality is described in 

the following paragraphs and a summary is provided in Table 5.4-8.  
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The Magnitude of the change in direct Caribou mortality is predicted to be Moderate. While it is unlikely that 

the Project will result in direct Caribou mortalities because the Project occurs outside of the current Caribou 

range, due to the small size of the Telkwa Caribou Herd, each additional death is expected to affect the 

herd. The change in indirect mortality caused by the Project through facilitated predation and apparent 

competition is also expected to be Moderate. As the Project occurs outside of BEC variant groups selected 

by Caribou, new roads and trails are expected to provide little change in predation risk from these features. 

The Project is unlikely to affect apparent competition as the Project is expected to alter a small amount of 

undisturbed habitat and is unlikely to result in population level changes in alternative prey abundance. 

However, any additional Caribou mortality through these processes will likely affect the Telkwa Caribou 

Herd at the subpopulation level. 

The Geographic Extent of the residual effect is predicted to be Regional. The risk of increased predation 

through apparent competition is expected to occur regionally because wolf home ranges may extend 

beyond the WLSA and into the Caribou regional study areas. 

The Duration of change in Caribou mortality is expected to be Medium-term. Direct and indirect mortality 

through facilitated predation are expected to be limited to the Construction, and Operation phases. Mortality 

through the process of apparent competition is expected to remain until the Project Area is starting to be 

reclaimed and no longer has the potential to support higher densities of alternative prey.  

The Frequency of change in Caribou mortality is expected to be Infrequent. Change in direct mortality due 

to Project activities and infrastructure could only occur when Caribou are within the Project Area, which is 

expected to be a rare event because the Project occurs outside of the current Caribou range. Change in 

indirect Caribou mortality is expected to be Infrequent as well due to the spatial separation of habitat types 

selected by Caribou and the forested habitat types mostly used by their predators. 

The change in Caribou mortality is anticipated to be Fully Reversible. The potential for a change in direct 

mortality is anticipated to be reversed by the end of the Operation Phase. The change in indirect mortality 

is expected to be reversed once the Project Area is reclaimed to a state that is near baseline conditions 

after the Decommissioning and Reclamation Phase (e.g., does not provide high quality habitat for 

alternative prey, and roads and trails are decommissioned and reclaimed). 

The Context of change in Caribou mortality is predicted to be High. Changes to Caribou habitat are 

assumed to be the ultimate cause of Caribou population declines across Canada; with the proximate cause 

of the declines believed to be predation that is facilitated by landscape changes and apparent competition 

with alternative prey (Festa-Bianchet et al. 2011). The Telkwa Caribou Herd has experienced considerable 

reductions in abundance due to predation, which currently limits herd growth (Grant 2017), and a low 

Caribou density amplifies even small changes in mortality. Small populations are more vulnerable to 

random events, including temporary high predation rates (Festa-Bianchet et al. 2006), that can cause 

population declines. The quantity and extent of landscape disturbance and the small Telkwa Caribou herd 

size support a High rating. 

Table 5.4-8: Summary of the Characteristics Ratings for Change in Caribou Mortality  

Residual Effects 

Characteristic 

Rating Summary Rationale for Rating 

Magnitude Moderate The small herd size makes the Telkwa Caribou Herd more 

susceptible to changes in mortality. However, additional mortality 

attributable to the Tenas Project (Project) is unlikely due to the 

spatial separation of current Caribou range and the Project Area. 

Geographic Extent Regional A change in mortality could occur within all Caribou study areas due 

to wolf distribution. 
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Duration Medium-term The potential for a change in mortality is expected to occur during 

the Operation and Construction phases of the Project.  

Frequency Infrequent The residual effect is expected to occur infrequently as Caribou are 

expected to rarely interact with the Project. Direct and indirect 

mortality events (through facilitated predation and apparent 

competition) are expected to be uncommon based on lack of spatial 

overlap. 

Reversibility Fully Reversible Change in direct Caribou mortality is expected to be fully reversible 

at the end of the Operation Phase. Change in indirect mortality is 

fully reversible once the reclamation is complete. 

Context High Caribou mortality from predation is likely the limiting factor affecting 

Caribou population growth. The small number of Caribou in the 

Telkwa Caribou Herd makes the population susceptible to changes 

in mortality.  

 

5.4.3.2.2 Likelihood 

The Likelihood that the Project will adversely affect direct Caribou mortality is assessed as Unlikely because 

the Project occurs outside of the current Telkwa Caribou Herd distribution reducing the potential for 

interactions with the Project and associated activities. In addition, the Likelihood that the Project will 

adversely indirectly affect Caribou mortality is assessed as Unlikely. The potential for apparent competition 

with alternative prey species or for facilitated predation is expected to be limited due to the observed spatial 

separation between the current Caribou range and the forested areas in which the Project Area is located. 

5.4.3.2.3 Significance Determination 

The Project-related change in direct and indirect mortality is predicted to be Not Significant because of 

the limited potential for Caribou to interact with the Project and associated activities. The Project Area and 

associated Project activities that could affect Caribou mortality are located outside of selected Caribou 

habitat types. No additional disturbance of the Project Area in support of Project construction and operation 

that could potentially change predation risk are expected based on the already completely disturbed 

baseline condition. The application of mitigation measures is expected to reduce the risk of direct and 

indirect Caribou mortality, and the residual effect of the Project on Caribou mortality is not expected to 

cause a change in the long-term viability of Caribou in the region. 

The Level of Confidence in this prediction is High. The ecology and population trends of the Telkwa Caribou 

Herd are well documented, as are the processes of apparent competition and facilitated predation. Some 

uncertainty in the predictions exist when considering the long time period of the Project and, consequently, 

potential changes in the abundance of Telkwa Caribou during the life of the Project. 

5.4.3.3 Change in Movement Patterns 

The assessment of change in Caribou movement patterns considers the potential for the Project to result 

in a barrier to Caribou movement within and between parts of the range and selected habitat types of 

Caribou. The greatest potential for causing a change to Caribou movement patterns are the construction 

of Project infrastructure that could act as a barrier (e.g., fencing or snowbanks along the roads) and the 

presence and use of infrastructure (e.g., by vehicles or trains) that could reduce the likelihood of Caribou 

moving across the feature.  

The Wildlife Baseline Report (Appendix 4.8-A) provides an analysis and discussion of Caribou annual 

and seasonal movements. This analysis showed that Telkwa Caribou moved relatively short daily distances 
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and that their movement was mostly restricted to the alpine and subalpine habitat types. Seasonal 

increases in movement rates and movement through lower elevation habitat coincided with snow free 

seasons or the breeding season. Caribou movement between patches of alpine and subalpine habitat types 

in the Howson and Telkwa ranges occurred during all seasons but more frequently during fall and winter. 

Analysis of movements by GPS collared Caribou indicated that only one collared Caribou may have moved 

slightly into the Project Area based on approximately 10 years of collar data. The movement into the Project 

Area represents 0.03% of all Caribou movements documented. At the scale of the WLSA, four (4) Caribou 

moved into the southern portion of the area, which represents 2.21% of documented Caribou movements. 

In summary, sparse overlap occurs between the Project Area and recorded Caribou movements, and the 

Project is not located between different parts of the herd’s current range, where it could act as a barrier to 

Caribou movement. 

Anthropogenic effects on Caribou movement are well documented (see Reimers and Colman 2006) and 

have been considered a potential issue for decades (e.g., Klein 1971, Bergerud et al. 1984). Caribou 

movement is affected by human infrastructure through the creation of physical barriers and by reducing the 

likelihood of Caribou crossing the developments (e.g., because of traffic). Known barriers to Caribou 

movement include game fencing along highways, snow fence, and snowbanks. The creation of most 

infrastructure is considered semi-permeable, as use of the infrastructure (such as roadways and railways) 

reduces the likelihood of Caribou crossing these features (Dyer et al. 2002). Recent evidence of roads 

acting as semi-permeable barriers to movement come from research on migratory Caribou in the Arctic 

interacting with mine roads, where individual Caribou were observed to delay crossings of roads by several 

days (when the traffic decreased), potentially affecting the population as Caribou were delayed accessing 

their seasonal ranges (Wilson et al. 2016, Boulanger et al. 2020). The location and permeability of 

infrastructure determines the type of effect on the population and potential ecological consequences 

(Sawyer et al. 2013). Road design and traffic management can alter the likelihood of Caribou crossing, 

thereby reducing the potential for changes in Caribou movement. 

The application of mitigation measures to facilitate movement of terrestrial wildlife is expected to benefit 

Caribou moving through the Project Area. Project mitigation measures identified in 5.3 will increase the 

permeability of the Project Area for Caribou, particularly minimizing the size of the Project footprint, and the 

number and lengths of new roads, trails, and the railway. Application of additional mitigation measures 

described in 5.3, such as minimizing human use of the transportation infrastructure through access and 

traffic control measures, reducing traffic volume, educating drivers to slow down and stop until Caribou 

have crossed roads, and the creation of gaps in snowbanks along roads during winter are expected to 

further increase the permeability of the Project Area.  

While the location of the Project is outside of the current Telkwa Caribou range and there were limited 

observations of Caribou movement through the Project Area, there is a possibility that Caribou may move 

through the Project Area at some point during the life of the Project. Mitigation measures are expected to 

increase the permeability of the transportation infrastructure for Caribou and increase the likelihood of 

Caribou successfully crossing the Project Area. 

5.4.3.3.1 Residual Effects Characterisation 

The residual effects characterisation for the change in Caribou movement patterns is described in the 

following paragraphs and a summary is provided in Table 5.4-9.  

The Magnitude of the change in Caribou movement patterns is predicted to be Low. Existing Caribou 

movement paths from collar data indicate that Caribou rarely move into the Project Area, as only one (1) 

Caribou (i.e., 0.03% of all recorded movements) entered the Project Area during approximately 10 years of 

collar studies. Furthermore, the Project Area is not located in the Telkwa Caribou Herd’s current range or 
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between seasonal ranges or habitat types; therefore, it is anticipated that the Project will not affect the 

herd’s access to important habitat. 

The Geographic Extent of the change in Caribou movement patterns is predicted to be Regional as it would 

happen outside their current range. Any potential change in Caribou movement is limited to the Project 

Area where Caribou could be subjected to restricted movement. The Project Area is expected to act as a 

semi-permeable barrier to Caribou that make rare movements to the area. Because the Project Area is not 

located between seasonal ranges or selected habitat types, the Project is not expected to impede 

movement on a regional scale. 

The Duration of the residual effect is predicted to occur over the Medium-term. Caribou movement is 

expected to be altered due to the construction and operation of Project infrastructure. Once the process 

has started to wind down and infrastructure components are decommissioned and mining activities cease, 

Caribou will be able to freely move through the Project Area. 

The Frequency rating of the change in Caribou movement patterns is predicted to be Infrequent. Caribou 

movement across Project infrastructure is expected to be limited during the Construction, and Operation 

phases of the Project, as evidence shows that Caribou move into the Project Area infrequently. 

The change in Caribou movement patterns is predicted to be Fully Reversible. Once the Project 

infrastructure is decommissioned and, with that, human use of infrastructure ends, the permeability of the 

Project Area is expected to increase, and Caribou will be able to move freely through the area. 

The Context of the residual effect is predicted to be Low. Telkwa Caribou move between the Howson and 

Telkwa ranges, but the movements do not follow any seasonal patterns. The lack of seasonal ranges and 

seasonal movements to specific areas or habitat types suggests that there is a no biological requirement 

to access specific parts of the annual range within a given season. In addition, the Project Area occurs 

outside the Telkwa Caribou Herd’s range and outside the normal areas of movement, meaning that Caribou 

movements are not anticipated to be affected by the Project. 

Table 5.4-9: Summary of the Characteristics Ratings for Change in Caribou Movement Patterns  

Residual Effects 

Characteristic 

Rating Summary Rationale for Rating 

Magnitude Low Based on the sparse reported Caribou movements into the Tenas 

Project (Project) Area it is predicted that changes in Caribou 

movement are unlikely and will not affect the herd. 

Geographic Extent Regional The effect, if it should occur, will be limited to the Project Area 

which is outside their current range and with that and would 

impede Caribou movement on a regional scale. 

Duration Medium-term The effect, if it should occur, will be limited to the Construction, 

and Operation phases when activities and infrastructure could be 

a barrier to Caribou movement. 

Frequency Infrequent Based on data collected for approximately 10 years, it is expected 

that Caribou moving into the Project Area is an infrequent event. 

Reversibility Fully Reversible Any change in Caribou movement patterns, if it should occur, is 

anticipated to end following the Operation Phase when 

infrastructure that could be a barrier to Caribou movement is 

removed and activities decrease. 

Context Low Caribou movement through the Project Area is expected to be rare 

and the Project is not located within or near any area of the 
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Residual Effects 

Characteristic 

Rating Summary Rationale for Rating 

Telkwa Caribou Herd range that is used to move between patches 

of habitat. 

 

5.4.3.3.2 Likelihood 

The residual effect of change in Caribou movement patterns is predicted to be Likely. Over the course of 

approximately 10 years, one Caribou has been documented moving into the Project Area. The Project is 

expected to become a semi-permeable barrier to Caribou movement during the Construction, and 

Operations phases. While it is anticipated, based on past observations, that few, if any, Caribou will interact 

with the Project and few Caribou movements will occur through the Project Area, Caribou may move 

through the Project Area at some point during the life of the Project. Consequently, the few times that 

Caribou may attempt to move into or through the Project Area, the Project components and/or activities will 

likely affect their movement. 

5.4.3.3.3 Significance Determination 

The residual effect of change in Caribou movement patterns is predicted to be Not Significant. The Project 

is not expected to result in a change in Caribou movement patterns that will limit Caribou access to any 

part of their current range or their selected habitat types.  

Evidence from collar data indicated that Caribou rarely moved into the Project Area. Any change to 

individual Caribou movements is not expected to cause a change in the movement of the Telkwa Caribou 

Herd. Mitigation measures to increase the permeability of the Project Area to Caribou (e.g., minimizing the 

Project footprint and traffic management) are expected to increase the likelihood that Caribou can 

successfully move across the Project Area if they chose to.  

The Level of Confidence in this prediction is High. Caribou movement in the vicinity of the Project Area and 

regionally (across all Caribou study areas) are well documented and understood.  

5.4.4 Grizzly Bear Subcomponent 

5.4.4.1 Alteration and/or Loss of Habitat 

The assessment of the alteration and/or loss of habitat residual effect on Grizzly Bear considers the direct 

loss of habitat and the indirect alteration (e.g., sensory disturbances, edge effects, perceived barriers) of 

habitat during all Project phases. The Grizzly Bear habitat suitability model (Appendix 4.8-A) characterises 

and quantifies suitable summer living habitat within the WR-WRSA using a six (6)-class rating system as 

baseline information to inform the assessment of the effects of the Project on Grizzly Bear. The Magnitude 

of suitable habitat alteration or loss was largest for summer living habitat and as a result it was selected to 

assess the effect of the alteration and/or loss of habitat for Grizzly Bear. The characterisation of the 

alteration and/or habitat loss residual effect considers the Project effects on moderate to high suitable 

Grizzly Bear summer living habitat (suitable Grizzly Bear habitat) within the WR-WRSA.  

Direct habitat loss was quantified by calculating the area of suitable habitat lost within the Project Area. The 

alteration of suitable Grizzly Bear habitat was quantified by buffering the Project Area and downgrading 

suitable Grizzly Bear habitat within the buffer where appropriate; suitable Grizzly Bear habitat within 250 m 

of linear features (e.g., roads, transmission lines) is downgraded by one class, and suitable Grizzly Bear 

habitat within 500 m of mine features is downgraded by one class. Progressive revegetation is anticipated 

to begin during the Construction Phase and habitat that is altered/lost will become available as suitable 
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Grizzly Bear habitat following the Post-closure Phase (i.e., after the regeneration of vegetation following 

reclamation. However, a conservative approach is used, in that habitat within the Project Area is considered 

to be unavailable to Grizzly Bear for the duration of the Project.  

Direct habitat loss will be mitigated by reducing the size of the Project Area to the extent practicable during 

Project design. Suitable Grizzly Bear habitat will be cleared during Construction. Up to 119.1 ha of suitable 

Grizzly Bear habitat within the WR-WRSA is anticipated to be removed during site clearing in the 

Construction Phase (Table 5.4-10). An additional 560.6 ha of suitable Grizzly Bear habitat may experience 

indirect Project effects, resulting in 0.7% of the suitable habitat in the WR-WRSA being lost or altered.  

Mitigation measures outlined in 5.3 are expected to reduce the alteration of habitat and maintain important 

habitat features (e.g., no-disturbance buffers around sensitive or important identified habitat features [e.g., 

dens]), and reduce the amount of habitat alteration and loss (e.g., minimize Project Area, aligning linear 

Project components together).  

Table 5.4-10: Summary of Change in Suitable Habitat for Grizzly Bear  

Habitat Suitability 

Category 

Loss of 

Suitable 

Habitat (ha) 

in the 

Project Area 

Alteration of 

Suitable 

Habitat (ha) 

in the WLSA  

Predicted 

Total Change 

in Suitable 

Habitat (ha)1  

Total Suitable 

Habitat (ha) in 

the WR-WRSA  

Predicted 

Change in 

Habitat 

Suitability 

Category (%)2 

Grizzly Bear – High 

suitability 
0.0 0.0 0.0 4,024.2 0.0 

Grizzly Bear – 

Moderately High 

suitability 

1.6 42.4 44.0 8,861.6 0.5 

Grizzly Bear – 

Moderate suitability 117.5 399.1 516.6 65,196.1 0.8 

Total Suitable Habitat 

(High, Moderately High 

and Moderate) 

119.1 441.5 560.6 78,081.9 0.7 

Notes: %=percent; ha=hectare; WLSA=Wildlife Local Study Area; WR-WRSA=Wide-ranging Wildlife Regional Study Area  

1 Predicted total change in suitable habitat (ha) in the Project Area and WLSA. 

2 Predicted total change in habitat by suitability category (High, Moderately High, Moderate, Total) (%) in WR-WRSA. 

 

5.4.4.1.1 Residual Effects Characterisation  

The residual effects characterisation for the alteration and/or loss of suitable Grizzly Bear habitat is provided 

in Table 5.4-11.  

The Magnitude of the alteration and/or loss of suitable Grizzly Bear habitat is predicted to be Low. It is 

anticipated that less than 1% of suitable Grizzly Bear habitat within the WR-WRSA may be altered or lost 

due to the Project.  

The residual effect is predicted to be Local in Geographic Extent. While the direct loss of suitable Grizzly 

Bear habitat is expected to be limited to the Project Area during the Construction Phase, Indirect effects 

are expected to occur within the WLSA along the periphery of the Project Area during all Project phases.  

The alteration and/or loss of suitable Grizzly Bear habitat is predicted to occur over the Medium-term (two 

[2] to 50 years) because of the short time required for suitable Grizzly Bear habitat to regenerate following 
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disturbance. Progressive reclamation is anticipated to begin in some parts of the Project Area following 

Construction; however, the revegetation within most of the Project Area will occur as part of reclamation 

activities during the Decommissioning and Reclamation Phase up to 27 years after clearing during the 

Construction Phase. It is expected that many of the preferred forage species (e.g., berries, emergent 

vegetation, forbs) of Grizzly Bears will increase in abundance after reclamation activities, and that the 

Project Area will likely support areas of suitable foraging habitat within 10 years after the planting of 

vegetation (Stewart et al. 2012). 

The Frequency of the alteration and/or loss of suitable Grizzly Bear habitat is predicted to be Frequent. 

While loss of suitable Grizzly Bear habitat due to clearing during the Construction Phase will occur once, 

alteration of suitable Grizzly Bear habitat within the WLSA by Indirect effects is anticipated to be Frequent 

throughout Construction, Operation, Decommissioning and Reclamation, and Infrequent during Post-

closure.  

The alteration and/or loss of suitable Grizzly Bear habitat is predicted to be Fully Reversible. Grizzly Bear 

are habitat generalists and switch habitats throughout the year to take advantage of seasonal resources 

(e.g., berries, emergent vegetation, forbs) in disturbed areas (e.g., burns, avalanche chutes, clearcuts) 

(McLellan and Hovey 2001, Nielsen et al. 2004a, COSEWIC 2012a). Progressive and final reclamation will 

revegetate the Project Area with a focus on an end land use of forested ecosystems. Revegetation is 

expected to increase the amount of ground cover within the Project Area, with a transition to a low shrub 

structural stage within 20 years of the Decommissioning and Reclamation Phase and potentially becoming 

suitable foraging habitat after 10 years. The alteration of suitable Grizzly Bear habitat is expected to be 

reduced within a similar time frame as sensory disturbances diminish and the vegetation regenerates.  

The Context of the residual effect of the alteration and/or loss of suitable Grizzly Bear habitat is predicted 

to be Moderate. Suitable Grizzly Bear habitat that is altered or cleared will remain so until the 

Decommissioning and Reclamation Phase when revegetation will occur as part of reclamation activities. 

The preferred use of revegetated areas (e.g., regenerating clearcuts) appears to occur in areas where 

anthropogenic suppression of forest fires eliminates natural forest clearings and regenerating areas, forcing 

bears to look elsewhere for important food resources (e.g., berries, emergent vegetation, forbs) (Stewart et 

al. 2012). The mountain pine beetle and spruce beetle outbreaks in central BC and subsequent salvage 

logging have affected forests in the WR-WRSA, and projected forest losses are expected to increase 

through to 2024 (BC MFLNRO 2015a). As these areas regenerate it is anticipated that they will become 

suitable Grizzly Bear habitat due to the presence of important food resources (Nielsen et al. 2004a). 

Anthropogenic attributes (e.g., roads) often take precedence over natural attributes as determinants of 

habitat quality and zones of human activity may limit the use of potential habitat (Gibeau et al. 2002, 

COSEWIC 2012a). Avoidance of suitable habitat due to road presence and traffic is likely due to the 

associated risk of human-caused mortality due to increased human access (McLellan and Shackleton 1988, 

Nielsen et al. 2004b). Although not all roads are avoided equally, and in southern BC females did not avoid 

restricted roads (i.e., access restricted to the forest industry), but avoided publicly accessible roads 

(Wielgus et al. 2002). In general, a threshold of 0.6 km/km² of linear access, which occurs across most of 

the WR-WRSA, can result in a reduced Grizzly Bear density and a reduced habitat suitability through an 

increase in mortality risk (Proctor et al. 2019). The Moderate Context for the residual effect considered the 

balance between potential increases in suitable foraging habitat with anthropogenic attributes (e.g., roads, 

human use). 



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  132 

Table 5.4-11: Summary of the Characteristics Ratings for the Alteration and/or Loss of Habitat 

Residual Effects 

Characteristic 
Rating Summary Rationale for Rating 

Magnitude Low <1% of suitable Grizzly Bear habitat will be altered or lost. 

Geographic Extent Local The effect is limited to the WLSA. 

Duration Medium-term 

The loss of suitable Grizzly Bear habitat will only occur during 

Construction; however, the alteration of habitat will continue through 

all phases. The replanting of the Project Area will not be complete 

until the end of Reclamation (i.e., 27 years after clearing). Replanted 

areas will likely become suitable Grizzly Bear habitat 10 years after 

replanting.  

Frequency Frequent 

The effect occurs continuously due to the potential for alteration of 

habitat to occur until the end of Decommissioning and Reclamation 

Phase. 

Reversibility Fully Reversible 

The alteration of habitat will end following Decommissioning and 

Reclamation Phase and the revegetation of the Project Area will 

reverse the loss of habitat.  

Context Moderate 
Natural changes have affected suitable Grizzly Bear habitat; however, 

avoidance of anthropogenic features reduces habitat suitability. 

Notes: <=less than; %=percent; Project=Tenas Project; WLSA=Wildlife Local Study Area; WR-WRSA=Wide-Ranging Wildlife Regional 

Study Area 

 

5.4.4.1.2 Likelihood 

The Likelihood of the residual effect of the alteration and/or loss of suitable Grizzly Bear habitat is Likely. 

Suitable Grizzly Bear habitat is present within the Project Area which is predicted to be cleared during 

Construction, and habitat outside the Project Area is expected to be indirectly affected during all Project 

Phases.  

5.4.4.1.3 Significance Determination 

The residual effect of the alteration and/or loss of suitable Grizzly Bear habitat due to the Project is not 

expected to result in a change in suitable Grizzly Bear habitat that will alter its integrity within the WR-WRSA 

to the point where it is not able to sustain the regional population. Therefore, the effect is assessed as Not 

Significant. 

The Level of Confidence of this prediction is High. The direct effects of habitat loss and alteration are well 

known, and mitigation measures have been proven effective on past projects; however, uncertainties exist 

in the accuracy of the mapping products used to identify suitable Grizzly Bear habitat.  

5.4.4.2 Change in Mortality 

The assessment of the change in mortality considers Project-related effects within the WR-WRSA to 

appropriately consider the large home ranges of Grizzly Bears. The Wildlife Baseline Report (Appendix 

4.8-A) summarises the existing knowledge of Grizzly Bear population estimates and mortality within the 

WR-WRSA. The assessment includes consideration of direct mortality from Project activities and 

interactions with Project components, and indirect mortality due to the Project. Most of the change in Grizzly 

Bear mortality is anticipated to occur during the Construction, and Operation phases; however, mortality 

may occur during all Project phases. 
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The WR-WRSA overlaps with the Bulkley-Lakes and Babine GBPU which have Moderate conservation 

rankings (i.e., a local conservation ranking that reflects the GBPUs population size and trend, genetic and 

demographic isolation, as well as threats to bears and their habitats; formerly listed as Viable), estimated 

populations of 439 and 313 bears, and population densities of 20 and 23 bears/1000 km² respectively (BC 

MOE 2020c). Anthropogenic mortality is considered the main threat affecting Grizzly Bear abundance and 

distribution in BC (COSEWIC 2012a). The natural mortality rate for Grizzly Bear is 1-2% and guideline 

values in BC for a sustainable rate for all anthropogenic mortality is 4-6%, dependent on habitat quality 

within a GBPU (McLellan et al. 2017). Reported historic mortality (i.e., 1977 to 2016), prior to the end of 

trophy hunting, in the Bulkley-Lakes and Babine GBPUs was primarily due to legal hunting and was within 

the estimated sustainable human-caused mortality rate (BC MOE 2020c). Additional sources of 

anthropogenic mortality include collisions with vehicles and trains, Indigenous harvest, animal control (i.e., 

mortality in defence of life or property), poaching, and mortality from sensory disturbances and 

environmental contaminants (COSEWIC 2012a).  

Collisions with trains can result in both direct mortality and indirect mortality (i.e., mortality of orphaned 

cubs) and kills more Grizzly Bears than vehicles. Train mortality in BC and Alberta mostly occurs from April 

through October and is highest in late spring (i.e., May and June) and during the day (Clair et al. 2020). 

Train mortality risk increases with train speed and track curvature, suggesting Grizzly Bears have problems 

detecting fast-moving trains (Clair et al. 2020). In addition, spilled grain from trains may attract Grizzly Bears 

to the railway ROW and increase the risk of collision (Gangadharan et al. 2017). Three (3) Grizzly Bears 

died from train collisions between 2004 to 2016 in the Bulkley-Lakes GBPU and three (3) died between 

1977 to 2004 from both train and vehicle collisions; however, estimates of collision mortalities are likely an 

underestimate due to inconsistent or incorrect reporting and the movement of fatally injured bears away 

from the collision site (McLellan et al. 1999, COSEWIC 2012a, BC MOE 2020c). Project rail activity during 

the Operation Phase is expected to be one (1) train consisting of 116 cars each week. The train will be 

travelling at a maximum of 10 km/hr within the Rail Infrastructure (on the 2.5 km Rail Loop to the Rail 

Loadout); up to 20 km/hour while entering and exiting the Rail Infrastructure, and the train will reach up to 

70 km/hr when it is at least three (3) km from the Rail Infrastructure. The minimal increase in train traffic 

(i.e., one (1) train per week) due to the Project is expected to result in a minimal increase in the potential 

for Grizzly Bear mortality within the WR-WRSA, considering the limited suitable Grizzly Bear habitat in this 

area and reduced potential for Grizzly Bears to be in this area. 

Direct and indirect mortality from vehicle collisions may occur along Project roads and roads used by 

Project-related activities. The crossing of roads by Grizzly Bears (i.e., increase in vehicle collision risk) and 

their use of roadside habitat is strongly influenced by vehicle traffic (Northrup et al. 2012). Increasing traffic 

volume results in avoidance of roads with 20 to 100 vehicles per day and strong avoidance of roads with 

>100 vehicles per day; however, Grizzly Bears may respond by crossing at times when traffic volumes are 

lower (i.e., at night) (Northrup et al. 2012). As such, higher-traffic roads (e.g., Bypass Road) are expected 

to result in road crossing avoidance, although not act as a barrier to Grizzly Bear movement, and potentially 

reduce the risk of vehicle collision mortality, if and when Grizzly Bears are present. Collision risk may 

increase along roads with up to 20 vehicle per day (e.g., Telkwa Coalmine Road) and at time periods when 

traffic is reduced, although, this may be countered by the limited amount of suitable habitat and anticipated 

reduced potential for Grizzly Bears to be in the area. Increased food resources (e.g., Equisetum sp., 

Trifolium sp., ants) along roadsides may increase the risk of mortality from vehicle collisions by attracting 

Grizzly Bears, and result in a change in Grizzly Bear mortality (Roever et al. 2008). It is anticipated that 

Project-related traffic will be highest during the Construction, and Operation phases and on the Bypass 

Road, and will decline following the Operation Phase. Fencing along roads can be an effective mitigation 

measure to reduce vehicle collision mortality; however, Grizzly Bears may breach fencing, and reduce its 

effectiveness, by tearing it from its posts (Gilhooly et al. 2019). It is expected that reducing traffic volumes 

(e.g., carpooling/bussing, truck convoys, and high-volume haul trucks) enforcing speed limits on Project 

roads (50 km/hr along the TAC and 70 km/hr in the Minesite), removing roadside food attractants, and 
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training programs on wildlife collision risk will result in a low change in Grizzly Bear mortality within the WR-

WRSA. 

Roads and ROWs into Grizzly Bear habitat can increase hunter access and bring people into potential 

conflict with Grizzly Bears, resulting in an increase of mortality risk and potential for a change in Grizzly 

Bear mortality (COSEWIC 2012a). Motorized access has been suggested as important predictors of Grizzly 

Bear mortality, and most to all Grizzly Bear deaths in BC and Alberta have occurred within 120 m of a road 

(Proctor et al. 2019). Licenced trophy hunting, which was responsible for most of Grizzly Bear mortality, 

was ended in 2017; however, legal Indigenous harvest and illegal hunting may still occur (McLellan et al. 

1999, BC MFLNRORD 2017). Mortality associated with the protection of life and property represent 14.7% 

of known deaths in BC (COSEWIC 2012a). Many of these deaths are associated with ungulate hunters, 

garbage-habituated bears, and a lack of knowledge in how to reduce human-bear conflicts (COSEWIC 

2012a).  

Managing motorized access has been identified as an important tool in managing human-bear conflicts 

(Proctor et al. 2019). Consequently, it is anticipated that the closing of all new Project roads and ROWs to 

the public will reduce additional mortalities by minimizing additional people, and risk of human-bear conflict, 

within the WLSA. Additional mitigation measures (e.g., proper disposal of waste, worker awareness/bear 

aware training, reduced traffic volumes) are anticipated to further reduce human-bear encounters, minimize 

the likelihood of a lethal outcome from a human-bear conflict, and a reduction in exposure to sensory 

disturbances and environmental contaminants. 

The relative low population density and minimal amount of suitable habitat adjacent to the Project Area is 

anticipated to limit the potential for interactions between Grizzly Bears and the Project. Project design 

measures identified in 5.3 are also expected to limit interactions between Grizzly Bears and potential 

sources of direct and indirect mortality, thereby minimizing the residual effect of change in mortality. The 

implementation of mitigation measures, as identified in 5.3 are expected to further limit interactions between 

Grizzly Bears and potential sources of direct and indirect mortality. Although Project activities may result in 

direct and/or indirect mortality of Grizzly Bears within the WR-WRSA, the residual effect of change in 

mortality is not expected to result in a change to the long-term persistence and viability of Grizzly Bear 

within the WR-WRSA.  

5.4.4.2.1 Residual Effects Characterisation 

The residual effects characterisation for the change in mortality for Grizzly Bear is shown in Table 5.4-12. 

The Magnitude of the effect is assessed as Low. Mitigation measures are anticipated to be effective at 

reducing the direct and indirect mortality, and Grizzly Bear mortality is expected to be within the range of 

natural variability and management guidelines.  

Direct mortality is only expected occur within the Project Area and indirect mortality is expected to only 

affect Grizzly Bears with home ranges that overlap the WLSA. Home range sizes have not been studied for 

the GBPUs in the RSA; however, the average BC home range size is 200 to 300 km2 for males and 100 

km2 for females with young (Gyug et al. 2004). Consequently, the home ranges of Grizzly Bears home 

ranges that overlap with the Project Area and WLSA may extend into the WR-WRSA, resulting in a Regional 

Geographic Extent. 

It is estimated that the Duration of the effect will be Medium-term. The potential for direct mortality is 

expected to be highest during the Construction, and Operation phases when the Project Area will be cleared 

and vehicle traffic is most frequent, and it is predicted that a in change in mortality will continue through to 

the end of the Post-closure Phase. The potential for indirect mortality is expected to be highest during the 

Operation Phase. The potential for indirect mortality is anticipated to diminish in the Decommissioning and 
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Reclamation Phase following the removal of Project components and a reduction in Project activities and 

be limited during the Post-closure Phase.  

The Frequency is assessed as Infrequent. Mitigation measures are expected to limit the potential for Grizzly 

Bear mortality; however, direct, and indirect mortality could occur sporadically through all Project phases. 

It is predicted that the effect will be Fully Reversible. The risk of direct or indirect mortality is anticipated to 

subside during the Decommissioning and Reclamation Phase following the removal of Project components 

and a reduction in Project activities, and to diminish to baseline conditions following the Post-closure Phase. 

The Grizzly Bear is a provincially blue-listed species and listed as Special Concern under SARA (BC CDC 

2019). Anthropogenic mortality is considered to account for most of the overall mortality and is the main 

driver of Grizzly Bear population dynamics (COSEWIC 2012a). The Bulkley-Lakes and Babine GBPUs had 

Moderate conservation status and populations of 439 and 313 bears, respectively. Hunting was the main 

cause of mortality within both GBPUs from 1976 to 2011; however, trophy hunting was ended in 2017, and 

the average annual mortality from other anthropogenic sources was 2.08 bears per year. The assessment 

considered the sensitivity to anthropogenic mortality and the conservation status of the Bulkley-Lakes and 

Babine GBPUs to estimate a Moderate Context.  

Table 5.4-12: Summary of Effect Characteristics Ratings for Change in Mortality 

Residual Effects 

Characteristic 

Rating Rationale for Rating 

Magnitude Low 
The change in Grizzly Bear mortality is expected to be within the 

range of natural variability and management guidelines.  

Geographic Extent Regional 

Direct mortality is expected to occur only within the Project Area; 

however, indirect mortality may extend into the WR-WRSA due 

to the large home range of Grizzly Bears. 

Duration Medium-term Grizzly Bear mortality may occur during all phases of the Project. 

Frequency Infrequent 
It is expected that the effect may occur sporadically through the 

life of the Project. 

Reversibility Fully Reversible 
It is anticipated that Project-related Grizzly Bear mortality is 

expected to end following the end of the Post-closure Phase.  

Context Moderate 
The Grizzly Bear is a provincially blue-listed species and listed 

as Special Concern under SARA. 

Notes: Project=Tenas Project; SARA=Species At Risk Act, SC 2002, c. 29 (Government of Canada [GovCan] 2002); WR-WRSA=Wide-

ranging Wildlife Regional Study Area 

 

5.4.4.2.2 Likelihood 

The Likelihood of the residual effect of the change in mortality for Grizzly Bear is Likely. Mitigation measures 

are expected to reduce, but not eliminate the risk of Grizzly Bear mortality.  

5.4.4.2.3 Significance Determination 

The residual effect of change in mortality for Grizzly Bear due to the Project is not expected to result in an 

increase in Grizzly Bear mortality that will alter the integrity of the population within the WR-WRSA to the 

point where it is not regionally sustainable. Therefore, the effect is assessed as Not Significant.  
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The Level of Confidence of this prediction is High. The direct effects of change in mortality are well known, 

direct and indirect mortality is expected to remain within the range of natural variability, and the 

effectiveness of mitigation measures has been proven on past projects.  

5.4.4.3 Change in Movement Patterns 

Grizzly Bears are mostly solitary animals with large home ranges in the order of 100-300 km2 on average 

in BC (BC MWLAP 2004), so the potential for change in movement patterns of Grizzly Bear has been 

assessed at the scale of the WR-WRSA. Their daily and seasonal movements are primarily governed by 

two factors: the distribution and abundance of food and avoidance of human activity (COSEWIC 2012a). 

Intraspecific interactions and the availability of security and, to a lesser extent, thermal cover can also 

influence movement patterns. Due to their use of a wide variety of habitat types within their home range to 

meet their nutritional requirements, individual Grizzly Bears could interact with all Project components. Any 

change to their movement patterns is expected to occur primarily during the Construction, and Operation 

phases; however, the effect could occur during all Project phases. 

As a large omnivore, habitat use by Grizzly Bears is highly seasonal, with their movements typically 

following regional plant phenology, timing of spring ungulate calving, and the timing of salmon runs if 

present within their home range (COSEWIC 2012a). In mountainous regions, this is often reflected in annual 

elevational migrations by bears (LeFranc et al. 1987, Proctor et al. 2012). Based on the current 

understanding of patterns of habitat use by Grizzly Bears in British Columbia (Hamilton et al. 2018), in the 

WR-WRSA it is expected that when Grizzly Bears emerge from their high elevation denning sites in the 

spring, they will descend to low elevations to forage on newly emergent vegetation and ungulate carrion. 

Through the summer they are expected to use all available habitats within their home ranges, including low 

elevation riparian or recently disturbed areas for berries, mid-elevation herbaceous habitats, areas near 

goat winter range and early summer calving areas for Moose and Caribou, and subalpine and alpine 

meadows for marmots and herbaceous vegetation. In the fall, when Grizzly Bears must put on as much fat 

as possible before winter denning, they may move back to higher elevations to exploit later-ripening berry 

areas or to lower elevations to primarily feed on salmon runs. 

Habitat modelling conducted for Grizzly Bear as part of the inventory of baseline environmental conditions 

for the Project indicated limited habitat suitability for Grizzly Bears over most of the WLSA (i.e., the Project 

Area and areas within 5 km) (Appendix 4.8-A). No suitable (i.e., Moderate to High rated) spring living 

habitat was identified in the WLSA. Suitable summer Living habitat was found to be considerably more 

abundant in the WR-WRSA than in the WLSA, with the largest amount of habitat in the WLSA located 

approximately 3 km south of the open pit area at higher elevations. Fall Living habitat in the WLSA was 

mostly limited to the four (4) salmon-bearing streams. In general, the WLSA lacks relatively open berry-

producing habitats important to Grizzly Bears. The limited habitat value to Grizzly Bear of the Project Area 

in its current condition was supported by the infrequent detections of Grizzly Bear during baseline studies, 

with only a single detection by a field crew and by a wildlife camera, and only 24 confirmed detections of 

Grizzly Bear sign out of 331 observations of bear sign (Appendix 4.8-A). Considering the baseline data 

and habitat modeling results, any interactions between Grizzly Bear and the Project are likely to be limited 

to dispersing sub-adults, which may be pushed into marginal habitats to avoid conflict with adult bears 

(Flynn et al. 2007). 

In mountainous regions similar to those in the WR-WRSA, daily movements of Grizzly Bears have been 

estimated to average 2.4 km (Proctor et al. 2012). As with their seasonal movements, daily movements are 

primarily governed by food availability, but also the presence of security cover. Security habitat consists of 

areas of dense vegetation (e.g., shrubbery, coniferous forest) that provide visual screening cover from other 

bears and humans (Craighead et al. 1982). Grizzly Bears have been known to forego areas of high forage 

value if security cover is lacking (Gibeau et al. 2002). With the current predominance of coniferous forest 

ecosystems in the WLSA (Appendix 4.8-A), security cover is not considered a limiting factor to Grizzly 
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Bear movement patterns. Mitigation measures, such as minimizing the Project footprint to the smallest area 

practicable and progressive reclamation of the open pit area are expected to result in relatively small, 

localized changes in the availability of security cover. 

Like daily movements, dispersal movements by Grizzly Bears in mountainous areas are relatively short and 

dispersal away from the core of their natal home ranges takes multiple years (McLellan and Hovey 2001). 

They display male-biased dispersal, with males generally dispersing three times further than females from 

their natal home range (e.g., 10-15 km for females and 30-45 km for males: McLellan and Hovey 2001; 

Proctor et al. 2004). While roads have primarily been identified as vectors of unnatural mortality for Grizzly 

Bears (mostly via hunting and illegal killing rather than collisions), they have been shown to disrupt bear 

movements and in extreme cases they have been found to form barriers to dispersal. Major transportation 

routes, such as Highway 1 (Gibeau et al. 2002) and Highway 3 (Proctor et al. 2012) in south-eastern BC 

have been found to act as complete (Highway 1) or almost complete (Highway 3) barriers to adult female 

movement, but not males, resulting in genetic fragmentation of Grizzly Bear sub-populations. Both cases 

involved high traffic volumes (1,000s to 10s of thousands of vehicles per day) and high speeds. No 

population fragmentation effects have been found for secondary or resource roads (Gibeau et al. 2002; 

Proctor et al. 2012; Proctor et al. 2019). Planned super B-train truck movements of four (4) to eight (8) 

trucks/hour are well below the levels of traffic volume that have been associated with population 

fragmentation effects. It is expected that mitigation measures to minimize the Project-related increase in 

vehicle traffic in the WLSA will limit the potential for disruption of Grizzly Bear movement. Similarly, the 

relatively small increase in rail traffic associated with the Project is unlikely to result in a barrier to Grizzly 

Bear dispersal. 

While habitat selection studies have generally found that Grizzly Bears will avoid areas of human activity, 

these studies have largely focused on indices of human intrusion (e.g., road density) at the landscape scale 

(e.g., review by Proctor et al. 2019). Studies of the role of sensory disturbance, particularly noise, have 

mostly been limited to its effects on denning bears (e.g., Craighead et al.1982, Harding and Nagy 1980, 

Reynolds et al. 1986, Schoen et al. 1987) rather than on movement patterns during the growing season. 

Depending on the intensity and consistency of noise generated by Project construction and operations, 

bears may avoid moving through the Project Area, resulting in functional habitat loss or may become 

accustomed to it (Herrero 1985, Jope 1985, Cristescu et al. 2016). To a large extent, functional habitat loss 

due to sensory disturbance by the Project has been captured in the Alteration and Loss of Habitat Section 

of this assessment as indirect habitat loss within 500 m of the open pit area and 250 m of linear features 

(5.7.1). Sensory disturbance from blasting operations, which may take the form of a flight response, 

freezing, or strong startle response (Manci et al. 1988, Weisenberger et al. 1996, Reimers and Colman 

2006), is expected to extend beyond the indirect effects area but be contained within the WLSA. However, 

due to the infrequent nature of blasting operations and the low suitability of most of the WLSA for Grizzly 

Bear, the probability of interactions between Grizzly Bear movements and blasting operations is considered 

low. Conversely, human activities can attract bears in search of food (Herrero 1985), particularly when 

associated with poor waste management practices. Improperly stored human food and food waste, as well 

as aromatic waste material such as oils and aerosols can be attractive to bears. The implementation of 

mitigation measures to manage potential attractants (e.g., oils, chemicals, garbage) (see 5.3.18) are 

expected to mitigate any attractant effect. 

Beyond the limited habitat suitability of the WLSA to Grizzly Bears and expected limited use, the 

implementation of the mitigation measures described in 5.3 is expected to limit interactions between Grizzly 

Bear movement patterns and potential sources of functional habitat loss, sensory disturbance, or attraction. 

Although Project activities may result in some disruption of Grizzly Bear foraging and dispersal movements 

within the WR-WRSA, with the implementation of Project design and other mitigation measures, the residual 

effect of change in movement patterns is not expected to result in a change to the long-term persistence 

and viability of Grizzly Bear within the WR-WRSA.  
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5.4.4.3.1 Residual Effects Characterisation 

The residual effects characterisation for the change in movement patterns is provided in Table 5.4-13.  

The Magnitude of the effect is assessed as Low due to the small size of the Project relative to adult Grizzly 

Bear home ranges and the low habitat suitability of most of the WLSA to Grizzly Bear which is expected to 

limit interactions between bears and the Project. 

The Geographic Extent is predicted to be Local. Although sensory disturbance from Project activities such 

as blasting may extend beyond the indirect effects area, it is expected to be wholly contained within the 

WLSA. In addition, proposed Project activity levels, such as haul truck movements, are below levels 

associated with population fragmentation effects. As such, the Project is not expected to create a barrier to 

Grizzly Bear dispersal. 

It is estimated that the Duration of the effect will be Medium-term. The potential for the effect is expected 

to be greatest during the Construction, and Operation Phase when sensory disturbances (e.g., vehicle 

traffic, rail activity, human presence) are likely to be highest and prior to revegetation of the site during 

Reclamation. As Project components are removed and Project activities are reduced, it is predicted that 

the effect will diminish through to the end of the Post-closure Phase (i.e., within 52 years) when Grizzly 

Bear movement patterns are anticipated to return to pre-Project conditions. 

The Frequency is assessed as Frequent. Measures to mitigate sensory disturbances (e.g., low speed limits, 

minimizing increases in traffic by using convoys and carpooling, preventing public access to Project 

components) and minimize the size of the Project Area are anticipated to limit the potential for changes in 

the effect; however, sensory disturbances and foraging habitat losses may influence Grizzly Bear 

movement patterns until the Post-closure Phase.  

It is predicted that the effect will be Fully Reversible. Any changes to Grizzly Bear movement patterns are 

anticipated to diminish during the Decommissioning and Reclamation Phase, following the removal of 

Project components and a reduction in Project activities, and diminish further following the Post-closure 

Phase. 

The residual effect of change in movement patterns is expected to have a Moderate Context. Grizzly Bear 

is blue-listed in BC, with the primary threat to population persistence identified as human-caused mortality 

(Ciarniello et al. 2004, COSEWIC 2012a). The two (2) Grizzly Bear population units that overlap with the 

WR-WRSA are categorised as of Moderate localized conservation concern, meaning that some 

management actions are required to improve their condition (Morgan et al. 2019). While big game statistics 

for the region over the most recent 20-year period of record indicate 143 of the 3,181 bears killed and 

reported by hunters were Grizzly Bears (Appendix 4.8-A), the hunting season for Grizzly Bear was 

permanently closed in BC in late-2017. Few high traffic volume roads (e.g., Highway 16) and rail lines (e.g., 

Telkwa Subdivision-CNR) exist within the WR-WRSA that may restrict the movement of Grizzly Bears. FSR 

are prevalent across the WR-WRSA at lower elevations. While these resource roads are anticipated to 

have relatively low traffic volumes, increased density of roads has been associated with avoidance or 

reduced use by Grizzly Bears relative to large roadless areas (see review by Proctor et al. 2019). Loss or 

changes in habitat used by prey species can adversely affect foraging opportunities. The mountain pine 

beetle and spruce beetle in central BC and salvage logging have reduced the amount of forest cover in the 

WR-WRSA (Kuzyk and Heard 2014, Kuzyk et al. 2018). Losses in forest cover due to the outbreaks are 

thought to result in deeper snow and a higher density of downed pine and spruce trees, which increases 

the energetics and difficulty in movement of ungulates and their predators across the landscape (Heard 

2012). As an omnivore, these habitat changes may have resulted in an increase in open, berry-producing 

habitats favoured by Grizzly Bears. For these reasons, in the absence of hunting pressure, Grizzly Bear is 



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  139 

considered to have Moderate resilience to historic and ongoing natural and anthropogenic changes in the 

WR-WRSA. 

Table 5.4-13: Summary of Effect Characteristics Ratings for Change in Grizzly Bear Movement 

Patterns 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
Small size of the Project relative to adult Grizzly Bear home ranges and 

the low habitat suitability and use of most of the WLSA.  

Geographic Extent Local 
Project activity levels are below levels associated with population 

fragmentation effects and are expected to be contained within the WLSA. 

Duration Medium-term 
Changes to Grizzly Bear movement patterns may occur during all phases 

of the Project but are anticipated to end following the Post-closure Phase. 

Frequency Frequent 
It is expected that the effect may occur continuously through the life of 

the Project. 

Reversibility Fully Reversible 
It is anticipated that potential Project-related changes to Grizzly Bear 

movement patterns will end following the Post-closure Phase.  

Context Moderate 

Blue-listed species, but population units that intersect with the WR-

WRSA classified as Viable. Limited historical hunting pressure. Few high 

traffic volume roads and rail-lines. Existing disturbance in the form of 

resource roads, cutblocks, and beetle-affected stands may have reduced 

availability of ungulate prey sources but may have increased availability 

of berry-producing habitats. 

Notes: Project=Tenas Project; WLSA=Wildlife Local Study Area; WR-WRSA=Wide-Ranging Wildlife Regional Study Area 

 

5.4.4.3.2 Likelihood 

The residual effect of change in Grizzly Bear movement patterns is Likely. Grizzly Bear was detected in the 

Project Area during baseline studies, albeit infrequently. Mitigation measures are expected to reduce, but 

not eliminate any changes in movement patterns. 

5.4.4.3.3 Significance Determination 

The residual effect of change in Grizzly Bear movement due to the Project is expected to result in a minor 

disruption of their movement patterns within the WR-WRSA, such that it will not alter the integrity of the 

populations overlapping the WR-WRSA to the point where they are not sustainable. Therefore, the effect 

is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. General trends in Grizzly Bear seasonal habitat use 

and broad responses to human activity are reasonably well understood. However, the responses of Grizzly 

Bears to specific sensory disturbances, such as blasting, have been poorly studied outside of the context 

of denning habitat. In addition, the responses of individual bears to human activity remains variable. The 

proposed mitigation measures for minimizing attractant effects have proven effective on past projects. 
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5.4.5 Moose Subcomponent 

5.4.5.1 Alteration and/or Loss of Habitat 

The assessment of the alteration and/or loss of habitat residual effect considers the direct loss of habitat 

and the indirect alteration (e.g., sensory disturbances, edge effects, perceived barriers) of habitat during all 

Project phases. The Moose habitat suitability model (Appendix 4.8-A) characterises and quantifies suitable 

winter habitat within the WR-WRSA using a six (6)-class rating system as baseline information for 

assessment of the effects of the Project on Moose. The characterisation of the alteration and/or habitat loss 

residual effect considers the Project effects on Moderate to High suitable winter Living Moose habitat 

(suitable Moose habitat) within the WR-WRSA.  

Direct habitat loss is quantified by calculating the area of suitable Moose habitat lost within the Project Area. 

The alteration of suitable Moose habitat is quantified by buffering the Project Area and downgrading suitable 

habitat within the buffer where appropriate; suitable Moose habitat within 250 m of linear features (e.g., 

roads, transmission lines) is downgraded by one (1) class, and suitable Moose habitat within 500 m of mine 

features is downgraded by one (1) class. Progressive revegetation is anticipated to begin during 

Construction and habitat that is altered/lost will become available as suitable Moose habitat following Post-

closure Phase (i.e., after the regeneration of vegetation following reclamation. However, a conservative 

approach is used, in that habitat within the Project Area is considered unavailable to Moose for the duration 

of the Project.  

Direct habitat loss will be mitigated by reducing the size of the Project Area to the extent practicable during 

Project design. Suitable Moose habitat will be cleared during Construction. Up to 961.3 ha (1.1%) of suitable 

Moose habitat within the WR-WRSA is anticipated to be removed, all within the Project Area, during site 

clearing in the Construction Phase (Table 5.4-14). An additional 193.5 ha (0.2%) of suitable Moose habitat 

may experience indirect Project effects. Mitigation measures outlined in 5.3 are anticipated to reduce the 

effects.  

Mitigation measures are expected to maintain important identified habitat features, where possible, and 

reduce the alteration of habitat (e.g., minimize Project Area, common corridors for linear Project 

components).  

Table 5.4-14: Summary of Change in Suitable Habitat for Moose  

Habitat Suitability 

Category 

Loss of 

Suitable 

Habitat (ha) 

in the 

Project Area 

Alteration of 

Suitable 

Habitat (ha) 

in the WLSA  

Predicted Total 

Change in 

Suitable 

Habitat (ha)1  

Total Suitable 

Habitat (ha) in 

the WR-RSA  

Predicted 

Change in 

Habitat 

Suitability 

Category (%)2 

Moose – High suitability 63.8 69.9 133.7 8,495.0 1.6 

Moose – Moderately 

High suitability 
406.3 144.2 550.5 27,123.1 2.0 

Moose – Moderate 

suitability 491.2 (20.6) 470.6 47,764.8 1.0 

Total 961.3 193.5 1,154.8 83,382.9 1.4 

Notes: %=percent ; ha=hectare; Project=Tenas Project; WLSA=Wildlife Local Study Area; WR-WRSA=Wide-Ranging Wildlife Regional 

Study Area 

1 Predicted total change in suitable habitat (ha) in the Project Area and Wildlife LSA. 

2 Predicted total change in habitat by suitability category (High, Moderately High, Moderate, Total) (%) in Wide-ranging Wildlife RSA. 
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5.4.5.1.1 Residual Effects Characterisation 

The residual effects characterisation for the alteration and/or loss of suitable Moose habitat is provided in 

Table 5.4-15. 

The Magnitude of the alteration and/or loss of suitable Moose habitat is predicted to be Low. It is anticipated 

that up to 1.4% of suitable Moose habitat within the WR-WRSA may be altered or lost due to the Project.  

The residual effect is predicted to be Local in Geographic Extent. While the direct loss of suitable Moose 

habitat is expected to be limited to the Project Area during the Construction Phase, Indirect effects are 

expected to occur within the WLSA along the periphery of the Project Area during all Project phases.  

The alteration and/or loss of suitable Moose habitat is predicted to occur over the Medium-term (2 to 52 

years) because of the short time required for suitable Moose habitat to regenerate following disturbance. 

Progressive revegetation is anticipated to begin in some parts of the Project Area following the Construction 

Phase; however, the revegetation within most of the Project Area will occur as part of reclamation activities 

during the Decommissioning and Reclamation Phase (i.e., up to 23 years after site clearing). It is expected 

that many of the preferred forage species will increase in abundance after reclamation activities, and that 

the Project area will likely support areas of suitable foraging habitat within 10 years after revegetation (Roe 

and Kennedy 1989, Collins and Schwartz 1998). 

The Frequency of the alteration and/or loss of suitable Moose habitat is predicted to be Frequent. While 

loss of suitable Moose habitat due to clearing during the Construction Phase will occur once, alteration of 

suitable Moose habitat within the WLSA by indirect effects is anticipated to be Frequent throughout 

Construction, Operation, Decommissioning and Reclamation phases, and Infrequent during the Post-

closure Phase.  

The alteration and/or loss of suitable Moose habitat is predicted to be Fully Reversible. Progressive and 

final reclamation will revegetate disturbed areas within the Project Area with a focus on an end land use of 

forested ecosystems. Moose prefer habitat following a disturbance due to a proliferation of regenerating 

forage, and it is anticipated that revegetated areas will become suitable Moose habitat within 10 years 

(Peek et al. 1976). Thus, suitable Moose habitat lost within the Project Area has the potential to regenerate 

over a short timeframe. Progressive revegetation may occur in some parts of the Project Area prior to the 

Post-closure Phase; however, most revegetation is anticipated to occur following the end of the Operation 

Phase and become suitable Moose habitat following the Post-closure Phase. In addition, the alteration of 

suitable Moose habitat is expected to be reduced within a similar time frame as sensory disturbances 

diminish and the vegetation regenerates.  

The Context of the residual effect of the alteration and/or loss of suitable Moose habitat is predicted to be 

Moderate. Suitable Moose habitat that is altered or cleared will remain so until the Decommissioning and 

Reclamation Phase when revegetation will occur. Revegetated areas are expected to become suitable 

Moose habitat within a few years of revegetation and Moose are known to prefer habitat following 

disturbance due to a proliferation of preferred forage (Peek et al. 1976). The mountain pine beetle 

(Dendroctonus ponderosa) and spruce beetle (Dendroctonus rufipennis) outbreaks and salvage logging in 

central BC have likely affected suitable Moose habitat in the WR-WRSA (Kuzyk and Heard 2014, G. Kuzyk 

et al. 2018). In 2019 forestry losses in the Bulkley TSA due to the mountain pine beetle outbreak totalled 

1,979 ha and estimated at less than 600 ha due to the spruce beetle outbreak (Westfall et al. 2019). 

Projected losses due to the mountain pine beetle outbreak are expected to continue to increase through to 

2024 (BC MFLNRO 2015b). Moose are expected to initially loose habitat following infestation, then benefit 

in the short term from increased forage resources but stand succession and a loss in mature forest stands 

may cause harm in the long-term (Richie 2008). Overall, variability resulting from natural disturbance to 

suitable Moose habitat is expected to increase over the near future. Therefore, the Context of the residual 
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effect considered the balance in the Short-term and Long-term suitable Moose habitat gains and losses as 

the result of the Project and the mountain pine beetle outbreak to predict a Moderate rating for Context.  

Table 5.4-15: Summary of the Characteristics Ratings for the Alteration and/or Loss of Habitat 

for Moose 

Residual Effects 

Characteristic 
Rating Summary Rationale for Rating 

Magnitude Low 1.4% of suitable Moose habitat is predicted to be altered or lost. 

Geographic Extent Local The effect is limited to the WLSA. 

Duration Medium-term 

The loss of habitat will only occur during the Construction Phase; 

however, the alteration of habitat will continue through all phases. The 

replanting of the Project Area will not be complete until the end of 

Reclamation (i.e., 27 years after clearing). Replanted areas are 

predicted to become suitable Moose habitat within 5-10 years of 

replanting.  

Frequency Frequent 

The effect occurs continuously due to the potential for the alteration of 

habitat to occur until the end of the Decommissioning and 

Reclamation Phase. 

Reversibility Fully Reversible 

The alteration of habitat is anticipated to end following the 

Decommissioning and Reclamation Phase and the revegetation of the 

Project Area is expected to reverse the loss of habitat  

Context Moderate 

Other projects and natural changes have affected suitable Moose 

habitat; however, suitable Moose habitat has been shown to be 

resilient to disturbance. 

Notes: %=percent; Project=Tenas Project; WLSA=Wildlife Local Study Area 

 

5.4.5.1.2 Likelihood 

The Likelihood of the residual effect of the alteration and/or loss of suitable Moose habitat is Likely. Suitable 

Moose habitat within the Project Area is expected to be cleared during the Construction Phase and indirectly 

affected outside the Project Area during all Project phases.  

5.4.5.1.3 Significance Determination 

The residual effect of the alteration and/or loss of suitable Moose habitat due to the Project is not expected 

to result in a change in suitable Moose habitat that will alter its integrity within the WR-WRSA to the point 

where it is not able to sustain the regional population. Therefore, the effect is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The direct effects of habitat loss and alteration are 

well known, and mitigation measures have been proven effective on past projects; however, there is 

uncertainty with long-term habitat suitability due to natural changes from the mountain pine beetle outbreak. 

Uncertainty also exists in relation to the accuracy of the mapping products used to identify suitable Moose 

habitat. 

5.4.5.2 Change in Mortality 

The characterisation of the change in mortality residual effect considers Project-related effects within the 

WR-WRSA. The Wildlife Baseline Report (Appendix 4.8-A) summarises the existing knowledge of 

Moose population estimates and mortality within the WR-WRSA. The assessment includes consideration 
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of direct mortality from Project activities and interactions with Project components, and indirect mortality 

due to the Project. Most Moose mortality risk is anticipated to occur during the Construction, and Operation 

Phases; however, the risk of Moose mortality occurs during all Project phases. 

Potential sources of direct mortality for Moose include interactions with Project activities, most likely vehicle, 

or train collisions. Provincial estimates of annual Moose mortality from MVCs range from 300 to 500, but 

potentially up to 1,200 (Child et al. 1991, Sielecki 2010). Estimates are only available for numbered 

highways and an unknown number of mortalities occur along resource roads (Child et al. 1991, Sielecki 

2010). MVC statistics in BC are not corrected to traffic volumes due to a lack of data for specific highway 

sections for the seasons in which most MVCs occur (Sielecki 2010). Annual MVCs in the Bulkley-Stikine 

region were variable between 1988 and 2007 and ranged from 17 to 98, but generally increased (Sielecki 

2010). MVCs in northern BC are more common in the winter (Dec-Feb), and they appear to coincide with 

times of high snowfall when Moose are found alongside highways that are actively kept cleared of snow 

(Child et al. 1991, Sielecki 2010). Other factors include poor to no light conditions (i.e., from 18:00 to 02:00 

hours) and at speeds exceeding of 80 km/hr (Stuart 1984, Child et al. 1991, O’Keefe and Rea 2012). Similar 

results have been found in other regions, where speed (i.e., >80 km/hr), vehicle traffic (i.e., approximately 

1,000 – 6,000 vehicles/day), and time of day (i.e., evening through early morning) were factors commonly 

responsible for MVCs (Joyce and Mahoney 2001, Dussault et al. 2006, Danks 2007). Seasonal changes in 

MVCs vary by region; however, in BC it is thought that increased Moose use of valley bottoms during winter 

is the main factor in the increase in winter mortalities (Child et al. 1991, O’Keefe and Rea 2012). It is 

anticipated that Project-related traffic will be highest during the Construction, and Operation phases, and 

declining following the Operation Phase. It is expected that the reduced traffic volumes, with 

carpooling/bussing, truck convoys, and high-volume haul trucks, enforcing speed limits on Project roads, 

and increased worker awareness of MVCs through training programs will result in a low increase in the 

change of mortality for Moose within the WR-WRSA. 

Although minimal research has addressed the effect of train traffic on Moose, collisions are known to cause 

direct mortality across Canada (Kerr and Dillon 2018, Hamr et al. 2019). To address Moose mortality 

concerns in northern BC a Moose Rail Mortality Working Group was formed in 2007 to review Moose 

mortality along CNR’s Telkwa subdivision between Smithers and Endako (Kerr and Pollard 2016). 

Investigations over the past 10 years have included mortality surveys and the monitoring of mitigation 

methods to reduce Moose mortality. Exclusion fences were found to decrease collision risk significantly, 

although they were not able to entirely keep Moose off the rails within the fenced areas (Kerr and Pollard 

2016). Annual winter Moose mortality along the Telkwa subdivision (i.e., a high-speed mainline, 201 km 

length of track between Endako and Smithers) has varied from 30 to 155 per year between 2007 to 2019, 

although collisions were not evenly distributed along the length of track (Kerr and Pollard 2016, 2017, Kerr 

and Dillon 2018). Train traffic from January to March during this period was from approximately 1,000 to 

1,400 trains. Project rail activity during the Operation Phase is expected to be one (1) train consisting of 

116 cars each week. The train will be travelling at a maximum of 10 km/hr within the Rail Infrastructure (on 

the 2.5 km Rail Loop to the Rail Loadout); up to 20 km/hour while entering and exiting the Rail Infrastructure, 

and the train will reach up to 70 km/hr when it is at least three (3) km from the Rail Infrastructure. The 

minimal increase in train traffic due to the Project is expected to result in a low increase in Moose mortality 

within the WR-WRSA. 

Additional sources of direct mortality include interactions with Project components, such as exposure to 

contaminated sites and entrapment within pits, waterbodies (e.g., settling ponds), or within snowbanks 

along roads resulting in an increased risk of vehicle collision. Mitigation measures (e.g., breaks in 

snowbanks, exclusion fencing around contaminated ponds) have been found to be effective at minimizing 

Moose mortality for other projects.  

Potential sources of indirect mortality for Moose may include increased hunter (e.g., Indigenous harvest, 

legal, and illegal) access, ease of predator travel and access, and sensory disturbances that reduce body 
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condition or increase stress (Beazley et al. 2004, Barber et al. 2010, Ewacha 2016, Mumma and Gilligham 

2019a, b). The Provincial Framework for Moose Management in British Columbia states that “Science has 

shown that predator management, habitat enhancement and protection, other forms of access 

management (e.g., road deactivation) and Indigenous harvest are also important management levers that 

can influence Moose populations, and in many cases may have a much greater impact than hunting 

regulation changes access” (BC MFLNRO 2015b). Implementing mitigation measures mentioned in the 

Provincial Framework are anticipated to minimize most sources of indirect Moose mortality that could result 

from the Project. Provincial surveys of abundance and licensed harvest estimates are used to assess that 

harvest levels are sustainable for Indigenous use, support a sustainable licensed hunter harvest, and 

provide for diverse hunter opportunities (Hatter 1999). As a result, it is anticipated that any changes in 

mortality due to an increase in hunter access will remain within the allowable harvest limits. As a result, it 

is anticipated that any increase in risk of mortality for Moose will be within the natural range of variability. 

Project design measures identified in 5.3 Mitigation Measures are expected to limit interactions between 

Moose and potential sources of direct and indirect mortality, thereby minimizing the residual effect of 

change in mortality. The implementation of additional mitigation measures, as identified in 5.3, are expected 

to further limit interactions between Moose and potential sources of direct and indirect mortality. Although 

Project activities may result in direct and/or indirect mortality of Moose within the WR-WRSA, the 

implementation of Project design measures and additional mitigation measures, the residual effect of 

change in mortality is not expected to result in a change to the long-term persistence and viability of Moose 

within the WR-WRSA.  

5.4.5.2.1 Residual Effects Characterisation 

The residual effects characterisation for the change in Moose mortality is provided in Table 5.4-16. 

The Magnitude of the effect is assessed as Low. Mitigation measures are anticipated to be effective at 

reducing the direct and indirect mortality, and the risk of mortality is expected to be within the range of 

natural variability. Therefore, it is predicted that the Project will result in a Low Magnitude of change in 

mortality on Moose. 

The Geographic Extent is predicted to be Regional. Direct mortality is expected to only occur within the 

Project Area; however, indirect Moose mortality may occur outside the Wildlife LSA and into the WR-WRSA. 

The home range of Moose in central BC is large (10 to 262 km² and the home ranges of Moose that occur 

in the WR-WRSA are expected to overlap with the Project Area and the WLSA (Demarchi 2003, 

Scheideman 2018). Sources for direct mortality (e.g., vehicle and rail collisions) that occur within the WLSA 

may affect Moose with home ranges outside of the WLSA and sources for indirect mortality (e.g., increased 

hunter access, changes to health, changes to predator-prey dynamics) may also result in mortality outside 

the WLSA. 

It is estimated that the Duration of the effect will be Medium-term. The potential for direct mortality is 

expected to be highest during the Construction, and Operation phases when vehicle and rail traffic is most 

frequent, and it is predicted to continue through to the end of the Post-closure Phase. The potential for 

indirect mortality is expected to be highest during the during Operation Phase, when Project components 

may result in indirect mortality. The potential for indirect mortality is anticipated to abate in the 

Decommissioning and Reclamation Phase following the removal of Project components and a reduction in 

Project activities and be limited during the Post-closure Phase.  

The Frequency is assessed as Infrequent. Mitigation measures (e.g., low speed limits, reduction in traffic 

by convoys and carpooling, preventing public access to Project components) are anticipated to limit the 

potential for Moose mortality; however, direct, and indirect mortality could occur sporadically through all 

Project phases. 
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It is predicted that the effect will be Fully Reversible. The risk of direct or indirect mortality are anticipated 

to subside during the Decommissioning and Reclamation Phase following the removal of Project 

components and a reduction in Project activities, and to diminish to baseline conditions following the Post-

closure Phase. 

The residual effect of change in mortality is expected to have a Moderate Context. Moose populations can 

be resilient to additional mortality when factors (e.g., survival, recruitment, sex ratios) suggest an increasing 

population; however, the presence of multiple stressors may affect the ability for Moose populations to 

recover from any additional increases in mortality (Gasaway et al. 1983, Solberg et al. 1999). Estimates of 

the Moose population in the game management unit overlapping with the Project (6C), suggest a declining 

population between 2006 to 2015; however, population estimates within the Bulkley Valley suggest 

continuing variability in the population since 1992 (Kuzyk et al. 2018). Therefore, the Context of the residual 

effect considered the uncertainty related to Moose population characteristics to predict a Moderate rating.  

Table 5.4-16: Summary of Effect Characteristics Ratings for Change in Mortality 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
The risk of mortality is expected to be within the range of natural 

variability.  

Geographic Extent Regional 
Direct mortality is expected to occur only within the Project Area; 

however, indirect mortality may extend into the WR-WRSA. 

Duration Medium-term Moose mortality may occur during all phases of the Project. 

Frequency Infrequent 
It is expected that the effect may occur sporadically through the life of 

the Project. 

Reversibility Fully Reversible 
It is anticipated that Project-related Moose mortality will end following 

the end of the Post-closure Phase.  

Context Moderate 

Uncertainty in population estimates suggest that there may be a 

intermediate level of historic or ongoing anthropogenic or natural 

disturbance. 

Notes: Project=Tenas Project; WR-WRSA=Wide-ranging Wildlife Regional Study Area 

 

5.4.5.2.2 Likelihood 

The Likelihood of the residual effect of the change in Moose mortality is Likely. Mitigation measures are 

expected to reduce, but not eliminate the risk of Moose mortality.  

5.4.5.2.3 Significance Determination 

The residual effect of change in Moose mortality due to the Project is not expected to result in a increase 

in Moose mortality that will alter the integrity of the population within the WR-WRSA to the point where it is 

not sustainable or is unavailable to contribute to the regional population. Moose have large home ranges 

and any that overlap with the Project Area are expected to extend into the WR-WRSA. Therefore, the effect 

is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The direct effects of change in mortality are well 

known, and mitigation measures have been proven effective on past projects and are anticipated to reduce 

direct and indirect mortality to within the range of natural variability. However, there is uncertainty about the 

ability for the regional population to assimilate additional mortality.  
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5.4.5.3 Change in Movement Patterns 

The Wildlife Baseline Report (Appendix 4.8-A) summarises the existing knowledge of Moose within the 

WR-WRSA. The assessment builds off the baseline report to address changes to seasonal and daily Moose 

movement patterns that could result from Project activities and interactions with Project components. A 

change to Moose movement patterns is anticipated to occur primarily during the Construction, and 

Operation phases; however, the effect could occur during all Project phases. 

Moose populations in central BC, and likely those within the WR-WRSA, may contain both seasonally 

migratory and non-migratory individuals (Demarchi 2003, Kerr and Dillon 2018). Moose movement between 

seasonal ranges is driven by an accumulation or reduction in snowpack, as increasing snowpack can 

negatively influence mobility and forage availability (Coady 1974, Demarchi 2003). Snowpack depth and 

seasonal persistence of snow cover typically increases with elevation (Demarchi 2003). As a result, Moose 

in mountainous regions of BC, and likely those in the WR-WRSA, usually migrate between winter-spring 

ranges in valley bottoms and higher-elevation summer ranges, although some Moose remain in the valleys 

year-round (BC MELP 2000, Demarchi 2003, Kerr and Dillon 2018). The use of migration corridors between 

seasonal ranges is traditional and is passed from adult females to their offspring (LeResche 1972, Sweanor 

and Sandegren 1989).  

Daily movement rates of Moose differ seasonally and are generally highest during the summer and lowest 

during early and late winter (Scheideman 2018). Average daily movement rates in mountainous regions of 

northern BC were approximately 2.4 km per day during the summer and 0.96 km per day during the winter 

(Gillingham and Parker 2008). Movement rates between males and females are generally similar 

throughout the year, except during the rut when male Moose travel greater distances than females 

(Scheideman 2018).  

Moose may change their movement patterns in response to a loss or fragmentation of habitat or to sensory 

disturbances. Reductions in either the spatial heterogeneity of habitat or the forest area present in their 

summer home range can reduce the probability of seasonal Moose movements (Borowik et al. 2020). The 

amount of intact forest and density of roads may also influence Moose movement, suggesting fragmentation 

can affect movement (Wattles and DeStefano 2013, Farley et al. 2014). Late-winter Moose movement is 

primarily influenced by snow depth and as snow depth increases, the use and crossing of open areas 

decreases as Moose shift to closed canopy forest and edge habitats (Ardea Biological Consulting 2004, 

Poole and Stuart-Smith 2005).  

The effect of anthropogenic features on Moose movement is variable. Moose may reduce their movements 

as human encroachment into Moose habitat increases and are more likely to avoid areas with higher 

densities of anthropogenic features (Lykkja et al. 2009, Neumann et al. 2013). Some linear features (e.g., 

roads, snowbanks) create actual, or are perceived as, barriers and can create corridor effects as Moose 

are deflected from crossing the feature and move alongside it; however, transmission lines are not avoided, 

potentially due to low human use, a lack of a physical barrier, and the presence of abundant browse (Laurian 

et al. 2008, Bartzke et al. 2015). The barrier and corridor effects are also higher for combinations of roads 

with powerlines or rivers compared to single roads, but not with powerlines and rivers (Bartzke et al. 2015). 

Avoidance of crossing a road may occur less frequently in response to reduced traffic volume or during 

migration, when Moose may utilize well established travel routes and corridors (Neumann 2009).  

Moose may perceive traffic and other human activity as analogous to predation risk and change their 

movement patterns accordingly (e.g., avoidance of higher traffic roads over lower traffic roads, crossing 

and using areas closer to roads at night when traffic volumes are lower, the avoidance of areas near 

buildings during periods of high-human activity) (Laurian et al. 2008, Lykkja et al. 2009, Eldegard et al. 

2012). The perception of human activity and risk may vary between male and female Moose, as male 

Moose have been found to be more willing than cow and calf pairs to use areas closer to roads and more 
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willing to use areas near buildings and with higher densities of buildings during periods of low-human activity 

(Lykkja et al. 2009, Eldegard et al. 2012). Moose may also be attracted to anthropogenic features if these 

areas are avoided by predators, provide desirable resources (e.g., salt, abundant browse), or relief from 

biting insects (Kelsall and Simpson 1987, Laurian et al. 2008, Muhly et al. 2011).  

Seasonal Moose movement patterns within the WR-WRSA are unknown but anticipated to occur between 

higher elevation summer habitat and suitable Moose winter habitat along the valley bottoms. Shrubby 

cutblocks and burns are common within the WR-WRSA and an important source of suitable Moose habitat; 

however, adjacent access roads reduce their habitat value. Suitable Moose habitat in the WR-WRSA is 

generally located mid- to low-slope and along valley bottoms in the Telkwa, Bulkley, and Morice River 

corridors and little overlap with Project components. Mine Infrastructure is located upslope of suitable 

Moose habitat along the Telkwa River Valley and it primarily overlaps with habitat rated very low to low 

suitability. It is anticipated that Moose use of the area is low and there is limited potential for effect on daily 

and/or seasonal movement of Moose. The TAC is within a matrix of suitable Moose habitat upslope from 

the Bulkley River Valley and regular vehicle traffic is expected. The road and disturbance from traffic may 

cause deflections in seasonal movements across the road and in daily movements of Moose with home 

ranges overlapping with the TAC. Traffic and human activity along this component are anticipated to be 

highest during the Construction, and Operation phases and declining following the Operation Phase. 

Project design measures identified in 5.3 are expected to reduce new barrier effects on seasonal movement 

patterns of Moose through the use of existing roads and aligning linear features into a common ROW where 

possible. Daily movement rates are lowest in winter and this is expected to limit the potential for interactions 

between Moose and Project components during that season (i.e., Moose conserve energy through reduced 

movement). It is expected that the reduced traffic and human disturbance, with carpooling/bussing, truck 

convoys, and high-volume haul trucks, enforcing speed limits on Project roads, and working training 

programs will limit the potential for Project effects on both seasonal and daily movement. The 

implementation of additional mitigation measures, as identified in 5.3, are expected to further limit 

interactions between Moose and potential sources of sensory disturbance and habitat loss and 

fragmentation. Although Project activities may result in daily and seasonal changes in Moose movement 

patterns within the WR-WRSA, the implementation of Project design measures and additional mitigation 

measures, the residual effect of change in movement patterns is not expected to result in a change to the 

long-term persistence and viability of Moose within the WR-WRSA.  

5.4.5.3.1 Characterisation of Residual Effects 

The residual effects characterisation for the change in change in movement patterns is provided in Table 

5.4-17.  

The Magnitude of the effect is assessed as Low and within the range of natural variability. Natural variability 

in Moose movement patterns is anticipated to have increased following the mountain pine and spruce beetle 

outbreaks and mitigation measures are anticipated to be effective and reduce because mitigation measures 

are anticipated to be effective, and it is predicted that Project-related changes to Moose movement patterns 

will be within the range of natural variability.  

The Geographic Extent is predicted to be Regional. The home range of Moose in central BC is large (10 to 

262 km²) and the home ranges of some Moose that occur in the WR-WRSA are expected to overlap with 

the Project Area and the WLSA (Demarchi 2003, Scheideman 2018). As a result, it is predicted that the 

effect of changes in Moose movement patterns will be Regional.  

It is estimated that the Duration of the effect will be Medium-term. The potential for the effect is expected 

to be greatest during the Construction, and Operation phases when sensory disturbances (e.g., vehicle 

traffic, rail activity, human presence) is likely to be highest and prior to the revegetating of the site during 
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reclamation activities. As Project components are removed and Project activities are reduced it is predicted 

that the effect will diminish through to the end of the Post-closure Phase (i.e., within 52 years) when Moose 

movement patterns are anticipated to return to baseline conditions.  

The Frequency is assessed as Frequent. Measures to mitigate sensory disturbances (e.g., low speed limits, 

reduction in traffic by convoys and carpooling, preventing public access to Project components) and 

minimize the Project Area are anticipated to minimize changes in the effect; however, sensory disturbances 

and previously cleared habitat may influence Moose movement patterns until the Post-closure Phase.  

It is predicted that the effect will be Fully Reversible. Any changes to Moose movement patterns are 

anticipated to subside during the Decommissioning and Reclamation Phase following the removal of Project 

components and a reduction in Project activities and diminish further following Post-closure. 

The residual effect of change in movement patterns is expected to have a Moderate Context. Few high 

traffic volume roads (e.g., Highway 16) and rail lines (e.g., Telkwa Subdivision-CNR) exist within the WR-

WRSA that may restrict the movement of Moose. FSR are prevalent across the WR-WRSA, but they are 

anticipated to have relatively low traffic volumes that do not restrict the movement of Moose. The mountain 

pine beetle and spruce beetle in central BC and salvage logging have reduced the amount of forest cover 

in the WR-WRSA (Kuzyk and Heard 2014, Kuzyk et al. 2018). Losses in forest cover due to the outbreaks 

are thought to result in deeper snow and a higher density of downed pine and spruce, which increases the 

energetics and difficulty in movement across the landscape (Heard 2012). In 2019 forestry losses in the 

Bulkley TSA due to the mountain pine beetle outbreak totalled 1,979 ha and estimated at less than 600 ha 

due to the spruce beetle outbreak (Westfall et al. 2019). Projected forest losses due to the mountain pine 

beetle outbreak are expected to continue to increase through to 2024 (BC MFLNRO 2015a, b). It is 

anticipated that the changes to habitat resulting from the mountain pine and spruce beetle outbreaks will 

increase the variability in Moose movement across the landscape, and as a result the context is predicted 

to be a Moderate rating. 

Table 5.4-17: Summary of Effect Characteristics Ratings for Change in Movement Patterns 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
Any changes to Moose movement patterns are expected to be within 

the range of natural variability.  

Geographic Extent Regional 
Changes to Moose movement patterns are expected to occur outside 

the WLSA due to the large home range size of Moose. 

Duration Medium-term 

Changes to Moose movement patterns may occur during all phases of 

the Project but are anticipated to end following the Post-closure 

Phase. 

Frequency Frequent 
It is expected that the effect may occur continuously through the life of 

the Project. 

Reversibility Fully Reversible 

It is anticipated that potential Project-related changes to Moose 

movement patterns will end following the end of the Post-closure 

Phase.  

Context Moderate 

Existing disturbance from roads is not expected to limit Moose 

movement, but increased snow depths and downed trees due to the 

beetle outbreaks are expected to reduce the ease of movement 

across the landscape. 

Notes: Project=Tenas Project; WLSA=Wildlife Local Study Area 
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5.4.5.3.2 Likelihood 

The Likelihood of the residual effect of the change in Moose movement patterns is Likely. Mitigation 

measures are expected to reduce, but not eliminate any changes in movement patterns.  

5.4.5.3.3 Significance Determination 

The residual effect of change in Moose movement patterns due to of the Project is not expected to result 

in an increase in Moose movement patterns that will alter the integrity of the population within the WR-

WRSA to the point where it is not sustainable or is unavailable to contribute to the regional population. It is 

expected that a Moose home range that overlaps with the Project Area will extend into the WR-WRSA. 

Therefore, the effect is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The effects of change in Moose movement patterns 

are well known, and mitigation measures have been proven effective on past projects and are anticipated 

to reduce changes in movement patterns to within the range of natural variability. However, there is 

uncertainty about the ability for the regional population to assimilate additional changes in movement 

patterns due to ongoing uncertainties regarding the natural variability.  

5.4.6 Bats Subcomponent 

5.4.6.1 Alteration and/or Loss of Habitat 

The alteration and/or loss of habitat residual effect considers the direct loss of habitat and the indirect 

alteration (e.g., sensory disturbances, edge effects, perceived barriers) of habitat for Bats during all Project 

phases. The Bat habitat suitability model (Appendix 4.8-A) characterises and quantifies suitable foraging 

habitat within the WRSA using a four-class rating system as baseline information for assessment of the 

effects of the Project on Bats. Additional models were created to quantify roosting, maternity roosting, and 

hibernating habitat within the WRSA; this analysis informed the effects assessment and will benefit 

implementation of mitigation measures such as for stratifying pre-clearing surveys. The magnitude of 

suitable habitat alteration or loss was largest for foraging habitat and as a result it was selected to assess 

the effect of the alteration and/or loss of habitat for Bats. The characterisation of the alteration and/or habitat 

loss residual effect considers the Project effects on moderate to high suitable Bat foraging habitat (suitable 

Bat habitat) within the WRSA. 

Progressive revegetation is anticipated to begin during Construction and habitat that is altered/lost will 

become available as suitable Bat habitat following Post-closure (i.e., after the regeneration of vegetation 

following reclamation. However, a conservative approach is used, in that habitat within the Project Area is 

considered unavailable to Bats for the duration of the Project. Direct habitat loss will be mitigated by 

reducing the size of the Project Area to the extent practicable during Project design.  

Up to 764.8 ha (1.9%) of suitable Bat habitat within the WRSA is anticipated to be removed or altered during 

site clearing in the Construction Phase (Table 5.4-18). In this analysis it was assumed that all suitable 

habitat in the Project Area would be lost, which is an overestimate of the habitat loss that will occur. 

Mitigation measures outlined in 5.3 are anticipated to reduce the effects.  

Mitigation measures are expected to maintain important identified habitat features (e.g., no-disturbance 

buffers around sensitive or important habitat features [e.g., hibernacula, maternity roosts]), and reduce the 

loss or alteration of habitat (e.g., minimize Project Area, align linear Project components within same ROW). 
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Table 5.4-18: Summary of Change in Suitable Habitat for Bats  

Habitat 
Predicted Total Change in 

Suitable Habitat (ha)1  

Total Suitable Habitat 

(ha) in the WRSA  

Predicted Total Change 

in Suitable Habitat (%)2 

Bats – High Suitability   0 1,969.1 0 

Bats – Moderate Suitability   764.8 39,230.9 1.9 

Total 764.8 41,200.0 1.9 

Notes: %=percent ; ha=hectare; WRSA= Wildlife Regional Study Area  
1 Predicted total change in suitable habitat (ha) in the Project Area and Local Study Area (LSA). 
2 Predicted total change in suitable habitat (%) in the Wildlife RSA. 

 

5.4.6.1.1 Residual Effects Characterisation  

The residual effects characterisation for the alteration and/or loss of suitable Bat habitat is provided in Table 

5.4-19. 

The Magnitude of the alteration and/or loss of suitable Bat habitat predicted to be Low. It is anticipated that 

up to 0.4% of suitable Bat habitat within the WRSA will be lost within the Project Area during the 

Construction Phase.  

The residual effect is predicted to be Local in Geographic Extent. While the direct loss of suitable Bat habitat 

is expected to be limited to the Project Area during Construction, indirect effects to suitable Bat habitat are 

expected to occur within the WLSA along the periphery of the Project Area during all Project phases.  

The change in suitable Bat habitat is predicted to occur over the Long-term (>52 years) because of the 

relatively long time required for suitable Bat habitat to regenerate following disturbance. Progressive 

revegetation is anticipated to begin in some parts of the Project Area following Construction; however, the 

revegetation within most of the Project Area will occur during reclamation activities during the 

Decommissioning and Reclamation Phase up to 27 years after clearing during the Construction Phase. 

Revegetation is expected to increase the amount of forest within the Project Area with a transition to mature 

forest approximately 80 years following initial reclamation. Suitable habitat may occur within 52 years 

(Medium-term) for little brown myotis; however, suitable habitat for northern myotis and roosting habitat for 

both species are expected to regenerate in the Long-term (i.e., >52 years).  

The Frequency of the alteration and/or loss of suitable Bat habitat is predicted to be Frequent. While loss 

of suitable Bat habitat due to clearing during the Construction Phase will occur once, alteration of suitable 

Bat habitat within the WRSA by indirect effects is anticipated to be Frequent throughout the Construction, 

Operation, Decommissioning and Reclamation phases, and Infrequent during the Post-closure Phase.  

The change in suitable Bat habitat is predicted to be Fully Reversible. Progressive and final reclamation 

will revegetate disturbed areas within the Project Area with a focus on an end land use of forested 

ecosystems. It is anticipated that the Project Area will transition into mature forest (i.e., suitable Bat habitat) 

within approximately 80 years after revegetation. It is therefore predicated that any loses to suitable Bat 

habitat have the potential to be Fully Reversible. In addition, the alteration of suitable Bat habitat is expected 

to be Fully Reversible starting in the Decommissioning and Reclamation Phase, as sensory disturbances 

diminish, and revegetation reduces edge effects and fragmentation.  

The Context of the residual effect of alteration and/or loss of suitable Bat habitat is predicted to be Moderate. 

Progressive reclamation activities (e.g., revegetation) are anticipated to begin in some parts of the Project 

Area following Construction; however, the revegetation within most of the Project Area will occur as part of 
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reclamation activities during the Decommissioning and Reclamation Phase up to 27 years after clearing 

during the Construction Phase. As a result, most of the suitable Bat habitat that is altered or cleared due 

the Project will remain in that state until the Decommissioning and Reclamation Phase when the 

Decommissioning and Reclamation Phase will occur. Little brown myotis foraging habitats are abundant in 

the WRSA and are likely not limiting. Summer roosts for both species and preferred foraging habitat for 

northern myotis is mature and old-growth forest which are approximately 30% of the WRSA. The mountain 

pine beetle and spruce beetle outbreaks and subsequent salvage logging in central BC have reduced the 

amount of forest cover and likely affected suitable Bat habitat in the WRSA. Projected forest losses due to 

the mountain pine beetle outbreak are expected to continue to increase through to 2024 and further reduce 

mature forest cover (BC MFLNRO 2015a).  

Table 5.4-19: Summary of the Characteristics Ratings for the Alteration and/or Loss of Habitat 

Residual Effects 

Characteristic 
Rating Summary Rationale for Rating 

Magnitude Low <1% of suitable Bat habitat within the WRSA will be altered or lost. 

Geographic Extent Local The effect is limited to the WLSA. 

Duration Long-term The loss of suitable Bat habitat will only occur during the Construction 

Phase; however, the alteration of habitat will continue through all 

phases. The replanting of the Project Area will not be complete until the 

end of Reclamation (i.e., 27 years after clearing). Replanted areas will 

likely become suitable Bat habitat (i.e., northern myotis foraging habitat 

and summer roosting habitat for both species) 80 years after replanting.  

Frequency Frequent The effect occurs continuously due to the potential for alteration of 

habitat to occur until the end of the Decommissioning and Reclamation 

Phase. 

Reversibility Fully 

Reversible 

The alteration of habitat will end following the Decommissioning and 

Reclamation Phase and the revegetation of the Project Area is 

expected to reverse the loss of habitat.  

Context Moderate Mountain pine and spruce beetle have affected suitable habitat within 

the WRSA; however, suitable habitat can be resilient to disturbance. 

Notes: <=less than; %=percent; Project=Tenas Project; WLSA=Wildlife Local Study Area; WRSA=Wildlife Regional Study Area 

 

5.4.6.1.2 Likelihood 

The Likelihood of the alteration and/or loss of suitable Bat habitat is Likely. Suitable Bat habitat within the 

Project Area is expected to be cleared during the Construction Phase and indirectly affected outside the 

Project Area during all Project phases.  

5.4.6.1.3 Significance Determination 

The alteration and/or loss of suitable Bat habitat due to the Project is not expected to result in a change in 

suitable Bat habitat that will alter its integrity within the WRSA to the point where it is not able to sustain the 

regional population. Therefore, the effect is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The direct effects of habitat loss are known; 

however, it is unknown if habitat features (e.g., hibernacula, maternity roosts), while not identified during 

baseline studies, may be present within the Project Area and lost or affected due to clearing. Uncertainty 

also exists with respect to the extent that suitable Bat habitat may be altered (e.g., sensory disturbances, 
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fragmentation, perceived barriers). Uncertainty also exists in relation to the accuracy of the mapping 

products used to identify suitable Bat habitat.  

5.4.6.2 Change in Mortality 

The characterisation of the change in mortality residual effect considers Project-related effects within the 

WRSA. The Wildlife Baseline Report (Appendix 4.8-A) summarises the existing knowledge of Bats within 

the WRSA. The assessment includes consideration of direct mortality from Project activities and 

interactions with Project components, and indirect mortality due to the Project. Most Bat mortality risk is 

anticipated to occur during the Construction, and Operation phases; however, the risk of Bat mortality 

occurs during all Project phases. 

Potential Project-related interactions that may act as sources of mortality include vehicle collisions (i.e., 

road mortality), clearing of roost trees, and exposure to environmental contaminants (ECCC 2018). Low‐

flying Bat species (e.g., little brown myotis, northern myotis) are more prone to vehicle collisions than high‐

flying species (Fensome and Mathews 2016). Little brown myotis and northern myotis use roads for 

commuting, and little brown myotis will also forage in edge habitat along roads (Limpens et al. 1989, Grindal 

1996). Surrounding habitat, seasonal timing, and traffic volume can affect collision risk (Lesiński et al. 2011, 

Medinas et al. 2013). Little brown myotis travel at the forest canopy height when crossing roads and often 

at less than 2 m when crossing open fields (Russell et al. 2009). Areas where the road surface is raised 

(e.g., bridges) and traffic height may exceed the canopy height, where roads cross through deforested 

areas or areas of low canopy height, or where roads bisect or pass close to high quality habitat (e.g., 

waterbodies, riparian areas) may increase the risk of vehicle mortality (Russell et al. 2009, Fensome and 

Mathews 2016). Mortality risk for female bats may increase in late spring and early summer when they form 

maternity roosts (Medinas et al. 2013, Fensome and Mathews 2016). In addition, juvenile bats, which 

emerge in late summer, are at a higher risk of vehicle mortality risk than adults (Medinas et al. 2013, 

Fensome and Mathews 2016). Nightly traffic volume affects the risk of vehicle mortality and roosts adjacent 

to high traffic roads may experience unsustainable mortality (Russell et al. 2009, Medinas et al. 2013, 

Fensome and Mathews 2016). There are also anecdotal reports of bats colliding with all-terrain vehicles 

(ATVs) (ECCC 2018). Mitigation measures to reduce the Project footprint and minimize road length have 

been considered as mitigation measures to reduce vehicle mortality (Russell et al. 2009). Reducing traffic 

speed and volume when bats are active may also reduce the risk of vehicle mortality (Altringham and Kerth 

2016). It is anticipated that the implementation of mitigation measures that reduce vehicle speeds and traffic 

volumes will result in a low increase in mortality risk for Bats. 

Timber harvesting (e.g., logging, site clearing) may remove mature trees and snags used as roosts, and 

roosting bats may be killed if the trees or snags are occupied when cleared (ECCC 2018). BMPs, such as 

clearing trees when bats are not active (i.e., hibernating) and pre-clearing surveys to identify potential roost 

trees followed by an appropriate survey to confirm use (BC MOE 2016), are expected to minimize the risk 

of mortality to Bats. 

Environmental contaminants from mining (e.g., waste rock, potential acid generating material) can result in 

release of chemical contaminants to both water and soil (ECCC 2015). Contaminated aquatic habitats may 

increase risk of exposure to Bats, such as little brown myotis, that feed on flying and emergent aquatic 

insect prey over water (ECCC 2018). High feeding rates of Bats potentially result in the high accumulation 

of contaminants in Bats that feed over water (Kannan et al. 2010). Reported indirect effects of contaminants 

in Bats include impairment of flight and foraging ability, resulting in higher predation risk and lower energy 

accumulation, immunosuppression, reduced reproductive success, and change in metabolic activity (Clark 

and Lamont 1976, Eidels et al. 2007, Kannan et al. 2010). However, there is no evidence that environmental 

contaminants are regularly encountered by most Bat populations and no published evidence of population 

level impacts on Bats (ECCC 2018). It is expected that appropriate mitigation measures to reduce the 

release of environmental contaminants will result in a low increase in mortality risk for Bats. 
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Interactions between Bats and potential sources of direct and indirect mortality are expected to be reduced 

through the Project design measures identified in 5.3 Mitigation. Additional interactions between Bats and 

potential sources of direct and indirect mortality are expected to be limited through the implementation of 

mitigation measured identified in 5.3. Although Project-related mortality of Bats may occur, the 

implementation of Project design and additional mitigation measures are expected to minimize the change 

in mortality residual effect and provide for the long-term persistence and viability of Bats within the WRSA.  

5.4.6.2.1 Residual Effects Characterisation 

The residual effects characterisation for the change in Bat mortality is provided in Table 5.4-20. 

Mitigation measures are anticipated to be effective at reducing the risk of mortality to be within the range of 

natural variability. Therefore, it is predicted that the Project will result in a Low Magnitude of change in 

mortality on Bats.  

Mortality is expected to only occur within the Project Area and is expected to only affect Bats with home 

ranges inside the WLSA and indirect mortality is expected to only affect Bats within the WLSA. The mean 

home ranges of pregnant female Bats (i.e., typically the largest home range for Bats) are 30 ha in little 

brown myotis and 65 ha in northern myotis, and the mean commuting distance between roosts and foraging 

areas is 3.8 km in little brown myotis and 585 m in northern myotis (Henry et al. 2002, Owen et al. 2003). 

As a result, it is expected that the home ranges for female Bats to overlap between the Project Area and 

the WLSA and the Geographic Extent is predicted to be Local. 

The Duration of the effect is predicted to be Medium-term. It is predicted that the risk of mortality will be 

highest during the Construction, and Operation phases, when the Project Area will be cleared and vehicle 

traffic is most frequent. Mortality risk is anticipated to decrease in the Decommissioning and Reclamation 

Phase following the removal of Project components and a reduction in Project activities and become limited 

during the Post-closure Phase.  

The Frequency is assessed as Infrequent; however, direct, and indirect mortality could occur sporadically 

through all Project phases; however, mitigation measures (e.g., pre-clearing wildlife surveys, low speed 

limits, reduction in traffic volume, vegetation management) are anticipated to limit the mortality risk for Bats. 

It is predicted that the effect will be Fully Reversible. The risk of mortality is anticipated to subside during 

the Decommissioning and Reclamation Phase, following the removal of Project components and a 

reduction in Project activities, and to diminish to baseline conditions following Post-closure. 

The residual effect of change in mortality is expected to have a Moderate Context. Northern myotis is a 

provincially blue-listed species and both species are listed as Endangered under SARA. Bat populations in 

eastern Canada have declined rapidly following the arrival of white nose syndrome; however, white nose 

syndrome has not been detected in BC and the status of Bat populations are unknown or thought to be 

secure (BC CDC 2015b, c). Therefore, the Context of the residual effect considered the uncertainty related 

to the Bat population characteristics and the provincially blue-listed statistics for northern myotis to predict 

a Moderate rating.  

Table 5.4-20: Summary of Effect Characteristics Ratings for Change in Mortality 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
The risk of mortality is expected to be within the range of natural 

variability.  
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Residual Effects 

Characteristic 
Rating Rationale for Rating 

Geographic Extent Local 

Mortality is expected to occur only within the Project Area; however, 

the home ranges of Bats are expected to overlap between the 

Project Area and the WLSA. 

Duration Medium-term Bat mortality may occur during all phases of the Project. 

Frequency Infrequent 
It is expected that the effect may occur sporadically through the life 

of the Project. 

Reversibility Fully Reversible 
It is anticipated that Project-related Bat mortality will end following 

the end of Post-Closure.  

Context Moderate 

Northern myotis is a provincially blue-listed species. Northern myotis 

and little brown myotis are both listed as Endangered under SARA; 

however, the reason for designation, white nose syndrome, is 

currently unknown in BC and the provincial populations are 

unknown or stable. 

Notes: Project=Tenas Project; SARA=Species At Risk Act, SC 2002, c. 29 (Government of Canada [GovCan] 2002); WLSA=Wildlife Local 

Study Area; WRSA=Wildlife Regional Study Area  

 

5.4.6.2.2 Likelihood 

The residual effect of the change in Bat mortality is precited to be Likely. Mitigation measures are expected 

to reduce, but not eliminate the likelihood of a change in mortality.  

5.4.6.2.3 Significance Determination 

The change in mortality residual effect due to the Project is not expected to result in a increase in Bat 

mortality that will alter the integrity of the population within the WRSA to the point where it is not able to 

sustain the regional population. Therefore, the effect is assessed as Not Significant.  

The Level of Confidence of this prediction is Moderate. The direct effects of change in mortality are well 

known and direct and indirect mortality is expected to remain within the range of natural variability; however, 

the effectiveness of mitigation measures have not been proven on past projects and the population status 

of Bats in the region is unknown.  

5.4.6.3 Change in Movement Patterns 

The assessment of the change in movement patterns considers Project-related effects within the WRSA 

due to the relatively small home range size of Bats. The Wildlife Baseline Report (Appendix 4.8-A) 

summarises the existing knowledge of Bats within the WRSA. The assessment builds off the wildlife 

baseline report to consider changes to seasonal and daily Bat movement patterns that could result from 

Project activities and interactions with Project components. Changes to Bat movement patterns are 

anticipated to occur primarily during the Construction, and Operation phases; however, the effect may occur 

during all Project phases.  

Bats undergo daily and seasonal movement patterns. Seasonal movement between hibernacula and 

summering sites occurs in the spring (i.e., April and May) and the fall (i.e., August through November). 

Summer daily movement patterns involve nocturnal travel between foraging sites and diurnal roosting sites; 

however, little daily movement occurs during hibernation (COSEWIC 2013, BC MOE 2016). During daily 

movement patterns Bats typically fly to foraging areas at the height of the forest canopy, although a range 

in flight altitudes (i.e., 2 – 40 m) may be used, up to 6.3 km from their diurnal roost (COSEWIC 2013, 
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Randall et al. 2014). Prior to hibernation Bats engage in swarming activity at hibernacula or other sites, and 

if a different site is used, Bats move again prior to hibernation (COSEWIC 2013, BC MOE 2016). 

Daily movements can be affected by a variety of anthropogenic factors (e.g., vehicle presence, traffic noise, 

traffic volume, habitat fragmentation) that may extend from roads up to 300 m in woodlands and 500 m in 

open fields (Zurcher et al. 2010, Bennett and Zurcher 2012, Medinas et al. 2013, Bennett et al. 2013). Bats 

are less likely to cross roads in the presence of vehicles and when vehicle noise levels exceed 66 dB, and 

Bats may have a traffic noise threshold when all road crossings are avoided when vehicle noise levels 

exceed 88 dB (Zurcher et al. 2010, Bennett and Zurcher 2012). The volume of traffic can also act as a 

barrier to Bat movement when it exceeds 2,400 vehicles/hour and can alter movements when it exceeds 

120 vehicles/hour (Bennett et al. 2013). Roads can fragment Bat habitat by creating gaps in vegetation 

cover, which can alter Bat movement patterns when gaps in movement corridors exceed 2.5 m. Interlinked 

tree canopies over roads may reduce changes to Bat movement patterns by creating connected movement 

corridors and dampening the noise from traffic (Bennett and Zurcher 2012). 

Light pollution can also affect Bat movement patterns and may be related to a species’ foraging behaviour. 

Aerial hawking bats (e.g., little brown myotis) may be attracted to lit areas by an increase in prey; however, 

slow flying bats that glean insects (e.g., northern myotis) may avoid lit areas due to an increase in predation 

risk (Environment Canada 2015). In addition, light spectra may also influence Bat movements, where white 

and green light caused avoidance in slow-flying species and red-light does not affect Bat movement 

(Spoelstra et al. 2017).  

Bats are considered short-distance regional migrants that have high site fidelity and move 100 to 500 km 

between summering and wintering locations; however, few hibernacula are known in BC, and as a result 

little is known about the connectivity between summer foraging areas and hibernacula (COSEWIC 2013, 

Environment Canada 2015, BC MOE 2016). Migratory habitat and behaviour is also mostly unknown; 

however, the relative lack of wind farm bat mortality suggests that Bats migrate at relatively low heights 

(i.e., <40 m), but above natural obstacles (Reynolds 2006, Environment Canada 2015). This suggests that 

Bats may fly at higher altitudes during seasonal movements than daily movements; however, it is unknown 

whether factors that influence daily movement patterns influence seasonal movement patterns. For the 

purposes of this assessment, it was assumed that factors affecting daily movement patterns also affect 

seasonal movement patterns.  

Daily Bat movement patterns within the WRSA are unknown but are anticipated to occur only during the 

growing season (i.e., April through October) and between roosting habitat (i.e., forest patches) and foraging 

habitat (i.e., forests, forest edges, riparian areas, wetlands). When moving through open areas it is assumed 

that Bats follow linear vegetation patches that can create movement corridors. The TAC and other Project 

roads cross through suitable Bat habitat and the gap created by road ROWs and vehicle traffic may reduce 

road crossing movements in Bats with home ranges that overlap with Project road ROWs. Vehicle activity 

along this component, and the potential for this residual effect, are anticipated to be highest during 

Construction, and Operation phases, and declining following the Operation Phase. 

Project design measures identified in 5.3 Mitigation Measures (e.g., using existing roads, aligning linear 

features into a common ROW where possible) are expected to reduce new barriers (e.g., sensory 

disturbances, habitat fragmentation) to Bat movement patterns. Mitigation to reduce traffic volume, the 

timing of traffic, and traffic noise (e.g., carpooling/bussing, truck convoys, speed limit enforcement on 

Project roads) and to minimize light pollution (e.g., use of directed/shielded lighting) is expected to reduce 

the potential for changes to Bat movement patterns. The implementation of additional mitigation measures, 

as identified in 5.3, are expected to further reduce changes to movement patterns. Although Project 

activities may result in changes to the daily and seasonal in Bat movement patterns within the WRSA, it is 

expected that following the implementation of Project design measures and mitigation measures the 
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residual effect of change in movement patterns is not expected to result in a change to the long-term 

persistence and viability of Bats within the WRSA.  

5.4.6.3.1 Residual Effects Characterisation 

The residual effects characterisation for the change in change in movement patterns is provided in Table 

5.4-21. 

The Magnitude of the effect is assessed as Low and within the range of natural variability. Forest cover 

within the WRSA is anticipated to have been altered and reduced (i.e., creating natural forest gaps) 

following the mountain pine and spruce beetle outbreaks, and therefore the natural variability in Bat 

movement patterns is expected to have increased. Mitigation measures are anticipated to be effective and 

as a result it is predicted that Project-related changes to Bat movement patterns will be within the range of 

natural variability. 

The Geographic Extent is predicted to be Local. Seasonal movement distances for Bats are unknown in 

the WRSA. Daily movement distances are typically within 6.3 km and home ranges that overlap with the 

Project Area are expected to extend only into the WLSA (Environment Canada 2015).  

It is estimated that the Duration of the effect will be Medium-term. The potential for the effect is expected 

to be greatest during the Construction, and Operation phases when sensory disturbances (e.g., vehicle 

traffic, directed lighting, human presence) are likely to be highest and prior to the revegetating of the site 

during the Decommissioning and Reclamation Phase. As Project components are removed and Project 

activities are reduced it is predicted that the effect will diminish through to the end of the Post-closure Phase 

(i.e., within 52 years) when Bat movement patterns are anticipated to return to baseline conditions.  

The Frequency is assessed as Frequent. Measures to mitigate sensory disturbances (e.g., low speed limits, 

directed lighting) and minimize the Project Area are anticipated to reduce changes to movement patterns; 

however, sensory disturbances and cleared habitat may influence Bat movement patterns until Post-

closure.  

It is anticipated that the effect will be Fully Reversible. Any changes to Bat movement patterns are 

anticipated to subside during the Decommissioning and Reclamation Phase following the removal of Project 

components and a reduction in Project activities and diminish further following the Post-closure Phase.  

The residual effect of change in movement patterns is expected to have a Moderate context. Northern 

myotis is a provincially blue-listed species and both species are listed as Endangered under SARA. Bat 

populations in eastern Canada have declined rapidly following the arrival of white nose syndrome; however, 

white nose syndrome has not been detected in BC and the status of Bat populations are unknown or thought 

to be secure (BC CDC 2015b, c). Therefore, the context of the residual effect considered the uncertainty 

related to the Bat population characteristics and the provincial blue-listed status for northern myotis to 

predict a Moderate rating.  

Table 5.4-21: Summary of Effect Characteristics Ratings for Change in Movement Patterns  

Residual Effects 

Characteristic  

Rating  Rationale for Rating  

Magnitude  Low  
Any changes to Bat movement patterns are expected to be within the 

range of natural variability.  

Geographic Extent  Local  

Changes to Bat movement patterns are expected to occur only 

inside the WLSA due to the relatively small home range size of little 

brown myotis and northern myotis. 
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Residual Effects 

Characteristic  

Rating  Rationale for Rating  

Duration  Medium-term  

Changes to Bat movement patterns may occur during all phases of 

the Project but are anticipated to end following the Post-closure 

Phase. 

Frequency  Frequent  
It is expected that the effect may occur continuously through the life 

of the Project. 

Reversibility  Fully Reversible  
Project-related changes to Bat movement patterns are anticipated to 

end following the end of the Post-closure Phase. 

Context  Moderate  

Northern myotis is a provincially blue-listed species. Northern myotis 

and little brown myotis are both listed as Endangered under SARA; 

however, the reason for designation, white nose syndrome, is 

currently unknown in BC and the provincial populations are unknown 

or stable. 

Notes: BC=British Columbia; Project=Tenas Project; SARA=Species At Risk Act, SC 2002, c. 29 (Government of Canada [GovCan] 2002); 

WLSA=Wildlife Local Study Area 

 

5.4.6.3.2 Likelihood 

It is estimated that it is Likely that a change in movement patterns will result in a residual effect. Mitigation 

measures are expected to reduce, but not eliminate any changes in movement patterns. 

5.4.6.3.3 Significance Determination 

The residual effect of change in Bat movement patterns due to the Project is not expected to result in a 

change to Bat movement patterns that will alter the integrity of the population within the WRSA to the point 

where it is not sustainable or is unavailable to contribute to the regional population. Therefore, the effect is 

assessed as Not Significant.  

The Level of Confidence of this prediction is Low. The effects of change in Bat movement patterns are not 

well known, and mitigation measures have not been proven effective on past projects; however, they are 

anticipated to reduce changes in movement patterns to within the range of natural variability.  

5.4.7 Western Toad Subcomponent 

5.4.7.1 Alteration and/or Loss of Habitat 

The assessment of the alteration and/or loss of habitat residual effect examines the direct loss of habitat 

and the indirect alteration (e.g., sensory disturbances, edge effects, perceived barriers) of habitat during all 

Project phases. The characterisation and quantification of suitable living habitat within the WLSA by the 

Western Toad Living habitat suitability model (Appendix 4.8-A) used a four(4)-class rating system as 

baseline information for assessment of the effects of the Project on Western Toad. Additional models were 

created to quantify reproducing and hibernating habitat within the WLSA; this analysis informed the effects 

assessment and will benefit implementing mitigation measures. The Magnitude of suitable habitat alteration 

or loss was largest for Living habitat and as a result it was selected to assess habitat change for Western 

Toad. The characterisation of the alteration and/or habitat loss residual effect considers the Project effects 

on moderate to high suitable Western Toad Living habitat (suitable Western Toad habitat) within the WLSA.  

Progressive replanting of vegetation is anticipated to begin during Construction and habitat that is 

altered/lost will become available as suitable Western Toad habitat following Post-closure (i.e., after the 
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regeneration of vegetation following reclamation. However, a conservative approach was used, in that 

habitat within the Project Area was considered to be unavailable to Western Toads for the duration of the 

Project.  

Site clearing is anticipated to remove or alter up to 1,072.6 ha (8.2%) of suitable Western Toad habitat 

within the WLSA in the Construction Phase (Table 5.4-22). In this analysis it was assumed that all suitable 

habitat in the Project Area would be lost, which is an overestimate of the habitat loss that will actually occur. 

Mitigation measures outlined in 5.3 are anticipated to reduce the effects.  

Mitigation measures are expected to maintain important identified habitat features (e.g., no-disturbance 

buffers around sensitive or important habitat features [e.g., ponds or other waterbodies used for breeding]), 

and reduce the loss or alteration of habitat (e.g., minimize Project Area, common corridors for linear Project 

components).  

Table 5.4-22: Summary of Change in Suitable Habitat for Western Toad  

Habitat 
Predicted Total Change 

in Suitable Habitat (ha)1  

Total Suitable Habitat 

(ha) in the WRSA  

Predicted Total Change 

in Suitable Habitat (%)2 

Western Toad – High Suitability   292.0 7,412.7 3.8 

Western Toad – Moderate 

Suitability   
780.6 5,431.4 14.4 

Total 1,072.6 13,136.1 8.2 

Notes: %=percent ; ha=hectare; WRSA=Wildlife Regional Study Area  

1 Predicted total change in suitable habitat (ha) in the Tenas Project Area and Local Study Area (LSA). 

2 Predicted total change in suitable habitat (%) in the WRSA. 

 

5.4.7.1.1 Residual Effects Characterisation  

The alteration and/or loss of suitable toad habitat residual effects characterisation is provided in Table 5.4-

22. 

The Magnitude of the alteration and/or loss of suitable toad habitat is predicted to be Moderate. Within the 

WLSA it is anticipated that up to 8.2% of suitable toad habitat will be altered or lost due to clearing within 

the Project Area during the Construction Phase.  

The Geographic Extent of the residual effect is predicted to be Local. While the direct loss of suitable toad 

habitat is expected to be limited to the Project Area during the Construction Phase, indirect effects on 

suitable toad habitat are expected to occur within the WLSA along the periphery of the Project Area during 

all Project phases.  

The alteration and/or loss of suitable toad habitat is predicted to occur over the Medium-term (2 to 52 years). 

Progressive revegetation is anticipated to begin in some parts of the Project Area following the Construction 

Phase; however, within most of the Project Area the replanting of vegetation will occur during the 

Decommissioning and Reclamation Phase and cleared suitable Western Toad habitat is considered 

unavailable to Western Toads for the Duration of the Project (i.e., 27 years). Replanted vegetation is 

expected to increase the amount of ground cover within the Project Area with a transition to a low shrub 

structural stage within 20 years of reclamation. Western Toads prefer areas with high shrub and ground 

cover (COSEWIC 2012b), and it is expected that previously cleared areas will transition to suitable toad 

habitat within a Medium-term Duration (i.e., within 52 years).  
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It is predicted that the Frequency of the alteration and/or loss of suitable toad habitat will be Frequent. While 

loss of suitable toad habitat due to clearing during the Construction Phase will occur once, the alteration of 

suitable toad habitat by indirect effects within the WLSA is anticipated to be Frequent throughout 

Construction, Operation, Decommissioning and Reclamation phases, and Infrequent during the Post-

closure Phase.  

The alteration and/or loss of suitable toad habitat is predicted to be Fully Reversible. Progressive and final 

reclamation will replant vegetation with a focus on an end land use of forested ecosystems in disturbed 

areas within the Project Area. Optimal habitats for Western Toads are terrestrial areas with dense shrub 

cover, complex ground cover, and moderate to high ground humidity levels (COSEWIC 2012b). It is 

anticipated that replanted areas will transition into a low shrub structural stage, characterised by low, dense 

shrub cover, within 20 years. Thus, it is anticipated that suitable toad habitat lost within the Project Area 

has the potential to regenerate. In addition, as sensory disturbances diminish, and vegetation regenerates 

the alteration of suitable toad habitat is expected to be reduced within a similar time frame.  

The Context of the residual effect of alteration and/or loss of suitable toad habitat is predicted to be Low. 

Western Toads are known to prefer habitats that occur following a disturbance (e.g., forest fire, logging, 

insect outbreaks) (COSEWIC 2012b). Past mountain pine beetle and spruce beetle outbreaks and 

subsequent salvage logging in central BC have likely reduced suitable toad habitat in the WLSA. Projected 

forest losses due to the mountain pine beetle outbreak are expected to continue to increase through to 

2024 (BC MFLNRO 2015a). As areas affected by the mountain pine and spruce beetle outbreaks 

regenerate, they are anticipated to become suitable toad habitat within a short timeframe.  

Table 5.4-23: Summary of the Characteristics Ratings for the Alteration and/or Loss of Habitat 

for Western Toad 

Residual Effects 

Characteristic 
Rating Summary Rationale for Rating 

Magnitude Moderate 
A total of 8.2% of suitable toad habitat within the WLSA is predicted be 

altered or lost, which is within the range of 6 to 15% for Moderate. 

Geographic Extent Local The effect is limited to the WLSA. 

Duration Medium-term 

The loss of habitat will only occur during the Construction Phase; 

however, the alteration of habitat will continue through all phases. The 

revegetation of lost habitat will not be complete until the end of the 

Decommissioning and Reclamation Phase (i.e., 27 years after 

clearing). Replanted areas are predicted to become suitable toad 

habitat within 5 to 10 years of replanting.  

Frequency Frequent 

The effect occurs continuously due to the potential for alteration of 

habitat to occur until the end of the Decommissioning and Reclamation 

Phase. 

Reversibility Fully Reversible 

The alteration of habitat is anticipated to end following the 

Decommissioning and Reclamation Phase, and the revegetation of the 

Project Area will reverse the loss of habitat.  

Context Low 

The mountain pine and spruce beetle outbreaks have affected suitable 

toad habitat; however, suitable toad habitat has been shown to be 

resilient to disturbance. 

Notes: %=percent; WLSA=Wildlife Local Study Area  
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5.4.7.1.2 Likelihood 

The Likelihood of the residual effect of the alteration and/or loss of suitable toad habitat is Likely. Suitable 

toad habitat is present within the Project Area which is predicted to be cleared during the Construction 

Phase and indirectly affected during all Project phases.  

5.4.7.1.3 Significance Determination 

The residual effect of the alteration and/or loss of habitat is assessed as Not Significant. It is not expected 

that the effect will alter the integrity of suitable toad habitat within the WLSA to the point where it is not able 

to sustain the regional population. 

The Level of Confidence of this prediction is Moderate. Confidence is provided by the proven effectiveness 

of mitigation measures used on past projects and that the effects of the alteration and/or loss of habitat are 

known. This is tempered by uncertainties with long-term habitat suitability due to natural changes from the 

mountain pine and spruce beetle outbreaks within the WLSA and in the accuracy of the mapping products 

used to identify suitable toad habitat.  

5.4.7.2 Change in Mortality 

The characterisation of the change in mortality residual effect considers Project-related effects within the 

WLSA. The existing knowledge of Western Toads within the WLSA is summarized in the Wildlife Baseline 

Report (Appendix 4.8-A). Direct mortality from Project activities and interactions with Project components 

and indirect mortality due to the Project are included in the assessment. The potential for Western Toad 

mortality occurs during all Project phases; however, the highest potential for mortality is anticipated to occur 

during the Construction, and Operation phases. 

The two (2) main sources of anthropogenic mortality are collisions with vehicles (i.e., road mortality) and 

exposure to environmental contaminants (e.g., heavy metals, pesticides, road salt). Adults undergo 

relatively long distance (i.e., up to 2.44 km) annual migrations between hibernating sites, breeding sites, 

and summer home ranges that increase road mortality risk and extend the area to which individuals may 

be affected (Carr and Fahrig 2001). Risk of road mortality is influenced by traffic volume and can negatively 

influence toad abundance (Fahrig et al. 1995). Western Toads rely on high adult survival to sustain 

populations through periods of poor reproductive success, and adult road mortality can have pronounced 

effects on local populations (ECCC 2016). Juvenile toads are also vulnerable to road mortality during mass 

movements away from natal sites following metamorphosis (COSEWIC 2012b). Under-road amphibian 

passages with fencing are considered one of the most effective mitigation strategies to reduce amphibian 

road mortality and have been installed to effectively alleviate Western Toad mortality along migration routes 

(COSEWIC 2012b, Wind 2020). Road closures during migratory periods have also been effective at 

reducing road mortality; however, other mitigation measures (e.g., reduced speed limits, signage, 

awareness programs) rarely result in a significant reduction in road mortality (Wind 2020). It is anticipated 

that the installation of appropriate amphibian crossing structures will result in a low increase in Western 

Toad mortality. 

Little information is known on the effects of specific contaminants on Western Toads, although 

environmental contaminants are known to cause mortality in other amphibians (ECCC 2016). Western 

Toads are at risk of contaminants at tailings ponds and runoff from anthropogenic areas (Brinkman 1998, 

BC MOE 2014b). Environmental contaminants may also cause indirect mortality through loss of prey base, 

immunosuppression, and developmental abnormalities (ECCC 2016). Mitigation measures (e.g., avoid 

using chemicals and road salt near wetlands and waterbodies, contain wastewater management) may be 

effective; however, targeted monitoring and inspections will be completed by environmental inspectors to 

verify mitigation effectiveness (8. Follow-up Strategy) and determine if adaptive management and 
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monitoring is required (BC MOE 2014a). It is anticipated that the use of appropriate mitigation measures 

and adaptive mitigation will be effective at reducing the risk of mortality to Western Toad. 

Interactions between Western Toad and potential sources of direct and indirect mortality are expected to 

be limited by Project design measures identified in 5.3 Mitigation Measures and the implementation of 

additional mitigation measures as identified in 5.3. Direct and indirect mortality of Western Toad within the 

WLSA may occur due to the Project; however, the long-term persistence and viability of Western Toad in 

the WLSA is not expected to change due to the implementation of Project design measures and additional 

mitigation measures.  

5.4.7.2.1 Residual Effects Characterisation 

The change in toad mortality residual effects characterisation is provided in Table 5.4-24. 

The Magnitude of the effect is assessed as Low. Direct and indirect mortality is expected to be reduced by 

the implementation of effective mitigation measures (i.e., road underpasses, pre-clearing surveys and 

salvages) and the risk of toad mortality is expected to remain within the range of natural variability. 

Therefore, it is predicted that the Project will result in a Low Magnitude of change in mortality on Western 

Toad. 

Direct mortality is expected to only occur within the Project Area and is expected to only affect toads with 

home ranges inside the WLSA and indirect mortality is expected to only affect toads within the WLSA. The 

mean summer home range is small and variable (i.e., ranging from 0.001 km² to 2.46 km²) (COSEWIC 

2012b). Western Toads move up to 2.44 km between spring breeding sites and summer home ranges and 

juveniles may disperse over 2.7 km from natal sites, although occasional dispersal movements up to 13 km 

have been noted (Schmetterling and Young 2008, Bull 2009, Bartlet et al. 2010). As a result, it is expected 

that the adult summer home ranges and dispersing juvenile toads to only overlap between the Project Area 

and the WLSA and the Geographic Extent is predicted to be Local. 

The Duration of the effect is estimated to be Medium-term (i.e., 2 to 52 years). Direct and indirect mortality 

risk is expected to be highest during the Construction, and Operation phases when the Project Area will be 

cleared, and vehicle traffic is most frequent. Direct and indirect mortality risk is predicted to continue through 

to the end of the Post-closure Phase when all Project activities end. Although it is anticipated to diminish 

following the removal of Project components and reduction in Project activities in the Decommissioning and 

Reclamation Phase and become minimal during the Post-closure Phase.  

The risk of toad mortality is anticipated to be minimized following the implementation of mitigation measures 

(e.g., road underpasses, pre-clearing surveys and salvages); however, direct, and indirect mortality could 

occur sporadically through all Project phases. Therefore, the effect is predicted to be Infrequent. 

The effect is predicted to be Fully Reversible. The risk of mortality will continue through all Project phases, 

although it is anticipated to be lower during the Decommissioning and Reclamation Phase, and to diminish 

to baseline conditions following the Post-closure Phase. 

The residual effect of change in mortality is expected to have a Moderate context. Western Toad is listed 

as Special Concern under SARA and yellow-listed provincially. Western Toad is widespread and abundant 

across a large portion of its Canadian range, but little information exists on population sizes or densities, 

and few populations have been systematically monitored (COSEWIC 2012b). The main mortality threats 

are the disease chytridiomycosis and vehicle (e.g., trucks, ATVs) mortality; however, no population mortality 

estimates are available and juvenile mortality can be high (ECCC 2016). This species relies on high adult 

survival to sustain populations through periods of poor reproductive success, and threats that affect adult 

survival can have particularly pronounced effects (ECCC 2016). Therefore, the context of the residual effect 
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considered the uncertainty related to Western Toad population characteristics, sensitivity to adult mortality, 

and the listing as Special Concern under SARA to predict a Moderate rating.  

Table 5.4-24: Summary of Effect Characteristics Ratings for Change in Mortality 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
The risk of mortality is expected to be within the range of natural 

variability.  

Geographic Extent Local 
Direct mortality is expected to occur only within the Project Area; 

however, indirect mortality may extend into the WLSA. 

Duration Medium-term Toad mortality may occur during all phases of the Project. 

Frequency Infrequent 
It is expected that the effect may occur sporadically through the life 

of the Project. 

Reversibility Fully Reversible 
Project-related toad mortality is anticipated to end after Post-

closure.  

Context Moderate Western Toad is listed as Special Concern under SARA.  

Notes: Project=Tenas Project; SARA=Species At Risk Act, SC 2002, c. 29 (Government of Canada [GovCan] 2002); WLSA=Wildlife Local 

Study Area 

 

5.4.7.2.2 Likelihood 

Mitigation measures are expected to reduce, but not eliminate the risk of toad mortality. Therefore, the 

likelihood of a change in mortality residual effect is predicted to be Likely. 

5.4.7.2.3 Significance Determination 

The risk of toad mortality due to the Project is anticipated to remain below the level at which it would alter 

the integrity of the population within the WLSA to the point where it is not able to sustain the regional 

population. Therefore, the effect is assessed as Not Significant.  

The Level of Confidence of this prediction is High. The direct effects of change in mortality are well known 

and direct and indirect mortality is expected to remain within the range of natural variability, and mitigation 

measures have been proven effective on past projects.  

5.4.7.3 Change in Movement Patterns 

Due to the importance of pond and wetland breeding areas to Western Toad populations, their relatively 

small home ranges, and the fact they are commonly found within 2 km of their breeding sites (Davis 2000), 

the potential for change in their movement patterns due to the Project was assessed at the scale of the 

Wildlife LSA (equivalent to the Vegetation and Wetland RSA). The maintenance of connectivity between 

breeding and upland habitats has been identified as critical to the survival of individual Western Toad 

populations (Wind and Dupuis 2002, COSEWIC 2012b). A change to toad movement patterns is anticipated 

to occur primarily during the Construction, and Operations phases; however, the effect could occur during 

all Project phases. 

Western Toads are active from early spring to late-fall and hibernate through winter. While solitary for most 

of the year, adult Western Toads aggregate annually at their breeding sites. They display high site fidelity 

to natal breeding sites, returning to the same breeding site year-after-year, even when other potential sites 

are available ([Carpenter 1954, Bartelt and Peterson 1994, Davis 2000, Jones and Goettl 1998 in] Wind 
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and Dupuis 2002). The beginning of the breeding season each year is marked by the mass movement of 

adults from upland habitats to their natal breeding sites to complete mating and egg-laying during a 1-2-

week period (ECCC 2020). Following breeding, adults may remain foraging in upland habitat adjacent to 

their breeding site, or may disperse to other wetland, riparian, and upland habitats (Muths 2003). 

The end of the breeding season is marked by the mass emergence and dispersal of toadlets (Provincial 

Western Toad Working Group [PWTWG] 2014). Depending on the size and quality of the breeding site, 

dispersing toadlets can number in the hundreds to hundreds of thousands (ECCC 2020). Although the 

exact timing of these events will vary from year-to-year, depending on factors such as ambient air 

temperatures and persistence of ice (Gyug 2000), the breeding season for the WLSA has been estimated 

to cover the May to August period. While adult toads are mostly found within 2 km of their breeding sites, 

long distance migrations between breeding and hibernation sites of up to 13 km have been recorded 

(Schmetterling and Young 2008). 

Outside of the breeding season, adult Western Toad are frequently found across the landscape. They utilize 

a broad range of ecosystems when foraging or dispersing that includes a variety of grassland, forest, shrub, 

marsh, and meadow habitats, which at higher elevations include avalanche slopes and subalpine meadows 

(Wind and Dupuis 2002). The presence of security and thermal cover in the form of shrubs, dense herb 

layers, coarse woody debris, boulders, or burrows dug by themselves or by other animals (COSEWIC 

2012b) is important for facilitating their movement around the landscape. Females tend to travel further 

than males to reach foraging grounds, with female home ranges estimated to be in the order of 

approximately 17 ha compared to 7 ha for males (Jones 2000). Daily movements of adult toads have been 

reported to be up to 500 m, although such long-distance single-day movements may be infrequent, with the 

species observed to move little most of the time (Davis 2000). The daily activity pattern of toads has been 

found to vary by elevation and latitude, likely in response to ambient air temperatures. In the southern part 

of their range in BC they are nocturnal, whereas at higher elevations and higher latitudes, such as in the 

Project Area, they are diurnal, but may switch to nocturnal activity in the peak of summer (COSEWIC 

2012b). 

Foraging and dispersal habitat was represented by “Living-Growing” habitat in the habitat suitability model 

developed for the species as part of the inventory of baseline conditions for the Project (Appendix 4.8-A). 

High and Moderate rated Living-Growing habitat was found to be relatively widely distributed in the WLSA, 

accounting for 37% of its total area and intersecting with all Project components. The largest overlap of 

suitable (i.e., Moderate-high rated) foraging and dispersal habitat with Project infrastructure was in the open 

pit area and Western Toad of all life-stages were detected at 17 locations in this area (Appendix 4.8-A). 

Project design measures have limited the potential for adverse effects on toad foraging and dispersal 

movements but cannot eliminate them. ROWs for infrastructure such as transmission lines are utilized as 

movement corridors by Western Toads (Rach 2020), so these Project components are anticipated to have 

low potential to alter toad movement patterns.  

Western Toads use roads as travel corridors and will cross roads of any size to move between upland and 

breeding habitat (COSEWIC 2012b). The use of existing resource roads during the Construction Phase 

and measures taken to minimize the Project-related increase in traffic on existing roads, such as the use 

of carpooling/bussing and enforcing speed limits, are expected to lower the potential for adverse effects of 

toad movements during the Construction Phase. Transportation corridors have, however, been associated 

with mass mortality events of toads in BC during breeding migration movements, thereby representing 

barriers to successful migration and dispersal (COSEWIC 2012b). Under-road amphibian passages with 

fencing are considered one (1) of the most effective mitigation strategies to reduce amphibian road 

mortality, and when installed, effectively alleviate Western Toad mortality along breeding migration routes 

(COSEWIC 2012b, Wind 2020). The high volume of over-size haul-trucks that will use the dedicated Bypass 

Road during operations (4 to 8 trucks/hour, 7 days a week) has the potential to create such a barrier. 

Western Toad adults and juveniles were detected at seven sites along the planned haul route during 



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  164 

baseline studies, including three sites within 200 m of the planned route where toad breeding was observed 

(Appendix 4.8-A). The route also passes approximately 500 m south of a sizeable wetland complex that 

was identified as the largest patch of suitable toad breeding habitat in the WLSA. Baseline studies did not 

identify any migratory breeding or dispersal pathways intersected by the planned Bypass Road route. Pre-

construction monitoring of toad movement patterns along the route will be undertaken at key times during 

the breeding season to identify any defined travel routes and determine the site specific mitigation 

measures (e.g., locations of crossing structures). 

Although Project activities will result in some disruption to Western Toad daily and seasonal movements 

within the WLSA, with the implementation of Project design and other mitigation measures described in 5.3, 

the residual effect of change in movement patterns is not expected to result in a change to the long-term 

persistence and viability of Western Toad breeding populations within the WLSA.  

5.4.7.3.1 Residual Effects Characterisation  

The residual effects characterisation for the change in Western Toad movement patterns is provided in 

Table 5.4-25. 

The Magnitude of the effect is assessed as Low due to the extensive distribution of suitable foraging and 

dispersal habitat throughout the WLSA, and the availability of mitigation measures that are known to be 

effective in mitigating the creation of barriers to movement of toads between upland and breeding habitat. 

The Geographic Extent is predicted to be Local due to the small size of Western Toad home ranges and 

the concentration of the effect to the open pit area and potentially along the Bypass Road within the WLSA. 

It is estimated that the duration of the effect will be Medium-term. The potential for the effect is expected to 

be greatest during Construction, and Operations phases when suitable foraging and dispersal habitat is 

lost and the potential for the Bypass Road to act as a migratory barrier during the breeding season is 

highest. As portions of the open pit area are reclaimed during the Operation Phase, Project components 

are removed during Post-closure Phase activities, and thermal and security cover is progressively re-

established, it is predicted that the effect will diminish through to the end of the Post-Closure Phase (i.e., 

within 52 years) when Western Toad movement patterns are expected to be similar to pre-Project 

conditions. 

The frequency is assessed as Frequent. Measures to mitigate the loss of foraging, migratory and dispersal 

habitat (e.g., minimizing the Project Area, use of existing disturbed area, carpooling during construction) 

are anticipated to minimize changes in the effect; however, progressive expansion of the open pit area and 

the maintenance of high daily traffic volumes on the Bypass Road throughout the Operation Phase may 

influence Western Toad movement patterns until the Post-closure Phase.  

It is predicted that the effect will be Fully Reversible. Any changes to Western Toad movement patterns are 

anticipated to diminish during the Decommissioning and Reclamation Phase, following the removal of 

Project components and a reduction in Project activities, and further diminish following the Post-closure 

Phase. 

The residual effect of change in movement patterns is expected to have a Low Context. Western Toads 

are a yellow-listed species in BC and designated as a species of Special Concern within SARA, with the 

primary threats to population persistence identified as transportation corridors and invasive species (ECCC 

2020). Pre-construction monitoring of toad movement patterns along the planned Bypass Road route and 

the availability of proven mitigation measures for transportation corridors are expected to substantially 

reduce the potential for the Bypass Road to function as a reproductive barrier to toads. Project activities 

are not expected to result in the introduction of epidemic diseases or invasive species. Potentially suitable 
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foraging and dispersal habitat is widely available within the WLSA due to the species broad requirements 

for security and thermal cover. In the absence of the main threats to the species, Western Toads are 

considered to have high resilience to historic and ongoing natural and anthropogenic changes in the WLSA. 

Table 5.4-25: Summary of Effect Characteristics Ratings for Change in Western Toad Movement 

Patterns 

Residual Effects 

Characteristic 
Rating Rationale for Rating 

Magnitude Low 
Suitable foraging and dispersal habitat widely available in WLSA; 

mitigation measures for Bypass Road have been effective elsewhere.  

Geographic Extent Local 
Western Toads have small home ranges; effects are expected to be 

concentrated in the open pit area and along the Bypass Road. 

Duration Medium-term 
Changes to Western Toad movement patterns may occur during all 

phases of the Project but are anticipated to end following the Post-

Closure Phase. 

Frequency Frequent 
It is expected that the effect may occur continuously through the life of 

the Project. 

Reversibility Fully Reversible 
It is anticipated that potential Project-related changes to Western 

Toad movement patterns will end following the Post-Closure Phase.  

Context Low 
Main threats to the species can be mitigated or are not expected to be 

affected by the Project; suitable habitat for movement is widespread in 

the WLSA despite anthropogenic disturbance. 

Notes: Project=Tenas Project; WLSA=Wildlife Local Study Area  

 

5.4.7.3.2 Likelihood 

The residual effect of change in Western Toad movement patterns is Likely. Western Toads were detected 

along the Bypass Road route, open pit area the Rail Loadout Locations, and at several other sites in the 

WLSA during baseline studies (Appendix 4.8-A). Mitigation measures are expected to reduce, but not 

eliminate any changes in movement patterns. 

5.4.7.3.3 Significance Determination 

The residual effect of change in Western Toad movement due to the Project is expected to result in a minor 

disruption of toad movement patterns within the WLSA such that it will not alter the integrity of the population 

within the WLSA to the point where it is not sustainable. Therefore, the effect is assessed as Not 

Significant.  

The Level of Confidence of this prediction is Moderate. The effects of habitat modifications and 

transportation corridors on changes in toad movement patterns are reasonably well understood. Specific 

mitigation measures, such as the installation of amphibian-friendly road crossings, are known to be 

effective. However, no baseline information on toad movement patterns in the vicinity of the Bypass Road 

was available to determine whether such measures are warranted or where they might be most effective. 

Pre-construction monitoring of toad movements along the route will be undertaken during the breeding 

season to determine the need for, and location of, any specific measures to mitigate potential barrier effects 

of the Bypass Road. 
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5.5 Summary of Potential Project–Related Residual Effects and 

Significance 

The assessment process identified the following potential residual effects of the Project on the Wildlife VC: 

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns. 

The assessment process characterised the potential residual effects of the Project on Furbearers, Caribou, 

Grizzly Bear, Moose, Bats, Western Toad, the results of which are summarized in Table 5.5-1:

Summary of Residual Effects on the Wildlife Valued Component (VC) Subcomponents. 

The residual effects of the Project were not expected to result in a change to the viability and persistence 

of the subcomponents within the Wildlife RSAs and were therefore predicted to be Not Significant. 

Considering the residual effects are predicted to be Not Significant for all subcomponents, it is predicted 

that the Project effects are not expected to alter the integrity of the Wildlife VC within the WRSA, CRSA1, 

CRSA2 Core and Matrix, or WR-WRSA to the point where it is not able to sustain regional populations and 

is available to contribute to ecological function; therefore, the residual effects are predicted to be Not 

Significant Table 5.5-1). All residual effects are carried forward into 6. Cumulative Effects Assessment 

(CEA).
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Table 5.5-1: Summary of Residual Effects on the Wildlife Valued Component (VC) Subcomponents 

Residual Effects  Contributing Activities within the Project Phases (C, O, D, P) Proposed Mitigation Measures Subcomponent 

Residual Effects Characterisation  
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Alteration and/or Loss 

of Habitat 

▪ Transportation of equipment, materials, and personnel (C, O, D, P) 

▪ Site clearing (C) 

▪ Construction of Surface Water Management Infrastructure; Bypass Road; haul roads and service 

roads; Goathorn Creek Bridge; Coal Processing Plant (CPP); administration buildings; powerline 

and substation; Rail Infrastructure; water discharge infrastructure; and material handling systems 

(C) 

▪ Improvements to existing private road and Forest Service Roads (FSR) (C) 

▪ Mining the open pit (O) 

▪ Operation of Surface Water Management Infrastructure; CPP; water discharge infrastructure; 

material handling systems; and solid waste management systems (O) 

▪ Maintenance of Bypass Road; improved private road and FSR; haul roads and service roads; 

bridge over Goathorn Creek; administration buildings; powerline and substation; Rail 

Infrastructure; and storage piles and stockpiles (O) 

▪ Progressive reclamation (O) 

▪ Dismantle and remove mining equipment and facilities (D) 

▪ Reclamation and closure activities at Minesite (D) 

▪ Reclamation and closure of Bypass Road; bridge over Goathorn Creek; powerline and substation; 

and Rail Infrastructure (D) 

▪ Implement post-mining systems and monitoring (D) 

▪ Maintain post-mining systems and ongoing monitoring (P) 

▪ Avoid sensitive environments 

▪ Limit Project footprint and Project Area 

▪ Reclamation measures (Refer to RCP) 

▪ Project footprint boundaries 

▪ Transport measures 

▪ Project component design 

▪ Blasting measures (Refer to EMP) 

▪ Coal processing measures 

▪ Seepage management measures 

▪ Water capture measures 

▪ Management of ML/ARD  

▪ Project design and siting 

▪ Minimize habitat disturbance 

▪ Timing considerations. (Refer to WMP) 

▪ Wildlife education program (Refer to WMP) 

▪ Wildlife protection protocols (Refer to WMP) 

▪ Manage potential wildlife attractants (Refer to 

WMP) 

Furbearers L LSA LT FF FR L L NS M 

Caribou L RSA MT FF FR H L NS H 

Grizzly Bear L LSA MT FF FR M L NS H 

Moose L LSA MT FF FR M L NS M 

Bats L LSA LT FF FR M L NS M 

Western Toad M LSA MT FF FR L L NS M 

Change in Mortality 

▪ Transportation of equipment, materials, and personnel (C, O, D, P) 

▪ Site clearing (C) 

▪ Construction of Surface Water Management Infrastructure; Bypass Road; haul roads and service 

roads; Goathorn Creek Bridge; CPP; administration buildings; powerline and substation; Rail 

Infrastructure; water discharge infrastructure; and material handling systems (C) 

▪ Improvements to existing private road and FSR (C) 

▪ Mining the open pit (O) 

▪ Operation of Surface Water Management Infrastructure; CPP; water discharge infrastructure; 

material handling systems; and solid waste management systems (O) 

▪ Maintenance of Bypass Road; improved private road and FSR; haul roads and service roads; 

bridge over Goathorn Creek; administration buildings; powerline and substation; Rail 

Infrastructure; and storage piles and stockpiles (O) 

▪ Progressive reclamation (O) 

▪ Dismantle and remove mining equipment and facilities (D) 

▪ Reclamation and closure activities at Minesite (D) 

▪ Reclamation and closure of Bypass Road; bridge over Goathorn Creek; powerline and substation; 

and Rail Infrastructure (D) 

▪ Implement post-mining systems and monitoring (D) 

▪ Maintain post-mining systems and ongoing monitoring (P) 

▪ Avoid sensitive environments  

▪ Limit Project footprint and Project Area 

▪ Project footprint boundaries 

▪ Transport measures 

▪ Project component design 

▪ Blasting measures (Refer to EMP) 

▪ Coal processing measures 

▪  Seepage management measures 

▪ Water capture measures 

▪ Management of ML/ARD  

▪ People, employees, contractors, and onsite 

policies 

▪ Project design and siting  

▪ Minimize habitat disturbance  

▪ Timing considerations (Refer to WMP) 

▪ Wildlife education program (Refer to WMP) 

▪ Wildlife protection protocols (Refer to WMP) 

▪ Manage hazardous materials (Refer to 

FMSCP and WMPRE) 

▪ Manage potential wildlife attractants (Refer to 

WMP) 

Furbearers L RSA MT IF FR M L NS M 

Caribou M RSA MT IF FR H L NS H 

Grizzly Bear L RSA MT IF FR M L NS M 

Moose L RSA MT IF FR M L NS M 

Bats L LSA MT IF FR M L NS M 

Western Toad L LSA MT IF FR M L NS H 
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Residual Effects  Contributing Activities within the Project Phases (C, O, D, P) Proposed Mitigation Measures Subcomponent 

Residual Effects Characterisation  
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Change in Movement 

Patterns 

▪ Transportation of equipment, materials, and personnel (C, O, D, P) 

▪ Site clearing (C) 

▪ Construction of Surface Water Management Infrastructure; Bypass Road; haul roads and service 

roads; Goathorn Creek Bridge; CPP; administration buildings; powerline and substation; Rail 

Infrastructure; water discharge infrastructure; and material handling systems (C) 

▪ Improvements to existing private road and Forest Service Roads (C) 

▪ Mining the open pit (O) 

▪ Operation of Surface Water Management Infrastructure; CPP; water discharge infrastructure; 

material handling systems; and solid waste management systems (O) 

▪ Maintenance of Bypass Road; improved private road and FSR; haul roads and service roads; 

bridge over Goathorn Creek; administration buildings; powerline and substation; Rail 

Infrastructure; and storage piles and stockpiles (O) 

▪ Progressive reclamation (O) 

▪ Dismantle and remove mining equipment and facilities (D) 

▪ Reclamation and closure activities at Minesite (D) 

▪ Reclamation and closure of Bypass Road; bridge over Goathorn Creek; powerline and substation; 

and Rail Infrastructure (D) 

▪ Implement post-mining systems and monitoring (D) 

▪ Maintain post-mining systems and ongoing monitoring (P) 

▪ Avoid sensitive environments  

▪ Limit Project footprint and Project Area 

▪ Project footprint boundaries 

▪ Transport measures 

▪ Project component design 

▪ Blasting measures (Refer to EMP) 

▪ Coal processing measures 

▪ Seepage management measures 

▪ Water capture measures 

▪ Management of ML/ARD  

▪ People, employees, contractors, and onsite 

policies 

▪ Project design and siting 

▪ Minimize habitat disturbance 

▪ Timing considerations (Refer to WMP) 

▪ Wildlife education program (Refer to WMP) 

▪ Wildlife protection protocols (Refer to WMP) 

▪ Manage hazardous materials (refer to 

FMSCP and WMPRE) 

▪ Manage potential wildlife attractants (Refer to 

WMP) 

Furbearers L RSA MT FF FR M L NS M 

Caribou L RSA MT IF FR L U NS H 

Grizzly Bear L LSA MT FF FR M L NS M 

Moose L RSA MT FF FR M L NS M 

Bats L LSA MT FF FR M L NS M 

Western Toad L LSA MT FF FR L L NS H 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure  

EMP=Explosives Management Plan (S13.0-C6); FMSCP=Fuel Management and Spill Control Plan (S13.0-C7); ML/ARD=metal leaching/acid rock drainage; Project=Tenas Project; RCP=Reclamation and Closure Plan (S13.0-C15); WMP=Wildlife Management Plan (S13.0-C21); WMPRE=Waste Management Plan for Refuse 

and Emissions (S13.0-C20) 

Magnitude:  Low (L), Moderate (M), High (H)  

Geographic Extent:  Project Area (PA), Local (LSA), Regional (RSA), beyond Regional (beyond RSA)  

Duration:   Short-term (ST), Medium-term (MT), Long-term (LT)  

Frequency:  Infrequent (IF), Frequent (FF), Continuous (CF)  

Reversibility:  Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context:   Low (L), Moderate (M), High (H)  

Likelihood:  Unlikely (UL), Likely (L)  

Significance:  Not-Significant (NS), Significant (S) Level of Confidence: High (H), Moderate (M), or Low (L) 

Level of Confidence: High (H), Moderate (M), or Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. 
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6. CUMULATIVE EFFECTS ASSESSMENT 

A cumulative effect is when a Project-related residual effect on a VC interacts both spatially and temporally 

with the effects of the residual effects of other projects or activities that have been or will be carried out, to 

produce a combined effect. This subsection presents an assessment of the cumulative effects on the 

Wildlife VC. 

Provincial guidelines establish the criteria that must be met for the consideration of a CEA, and note that if 

a reviewable project is expected to result in any residual adverse effects on the selected VCs then a CEA 

must be considered for all residual adverse effects, not only those predicted to be Significant (BC EAO 

2013).  

The environmental effects of past and existing projects and activities are captured in the baseline conditions 

(i.e., 4. Existing Conditions). Thus, the likelihood of cumulative effects due to ongoing and future projects 

is the focus of this CEA. The approach to the cumulative effects methodology and assessment was guided 

by the Guideline for the Selection of Valued Components and Assessment of Potential Effects (BC EAO 

2013) and follows the methodology outlined in 3.2. 

As described in 3.2.4.1 Spatial Boundaries, the CEA spatial boundaries match those used in the residual 

effects assessment and include the WLSA (Western Toad), WRSA (Furbearers and Bats), WR-WRSA 

(Grizzly Bear, Moose), CRSA1 and CRSA2 Core and Matrix (Caribou), as defined in Table 3.2-3, 

collectively referred to as the Wildlife Cumulative Effects Study Area (WCESA). 

The temporal boundaries for the CEA on the Wildlife VC encompass the periods during which the proposed 

Project-related residual effects are expected to interact with residual effects of other past, present, or 

reasonably foreseeable future projects and activities (i.e., any new future developments following the 

submission of the effects assessment through to the anticipated final year of the mine after the Passive 

Post-closure Phase is complete). The following temporal boundaries are evaluated as part of each CEA:  

 past: beginning before major industrial resource development actions were undertaken in the 

region, and extending to 2017; 

 present: 2017 to 2021, overlapping with the Project’s baseline studies and effects assessment; and 

 foreseeable future: 2021 to 2073, any new future developments following the submission of the 

effects assessment through to the anticipated final year of the Project after the Passive Post-

closure Phase is complete. 

No administrative boundaries were identified or used for the assessment of the Wildlife VC.  

6.1 Potential Cumulative Effects 

As outlined in 5.2 Potential Project-related Effects, the following Project-related residual effects were 

considered for their potential to interact cumulatively with the residual effects of projects and activities 

identified within, or extending into the WRSA:  

 alteration and loss of habitat;  

 change in mortality; and 

 change in movement patterns. 
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6.1.1 Ongoing and Future Projects and Activities 

The CEA considers all past, ongoing and reasonably foreseeable future projects and activities, and a 

complete list considered for the CEA is provided in the Project and Activity Inclusion List (S3.0-C1 

Assessment Methodology); however, only those with likely overlapping residual effects on the Wildlife 

VC were considered in the CEA (Table 6.1-1), followed by text that provides supporting rationale. 

Table 6.1-1: Projects Included in the Assessment of the Wildlife Valued Component (VC) Based 

on Spatial and Temporal Interaction 

Project/Activity Name 

Interacts with Project-related Effects on the 
Wildlife VC as a Past, Present or Future 

Project/Activity 

Past and Present  Future  

Agricultural Activities Yes Yes 

Big Onion Mine Project  Yes Yes 

Bulbous Toe Project Yes Yes 

Coastal Gaslink  Yes Yes 

Dome Mountain Mine Project No Yes 

Forestry Activities Yes Yes 

Harvesting Activities (i.e., fishing, hunting, trapping) Yes Yes 

Maple Leaf Cannabis Production Facility  No No 

Pacific Northern Gas Looping Pipeline  No Yes 

Pacific Trails Pipeline  No Yes 

Prince George to Terrace Capacitors Project  No Yes 

Recreation Activities  Yes Yes 

Telkwa to Smithers Bike Trail   No Yes 

Urban Development/Hudson Bay Mountain Development Yes Yes 

Note: VC=Valued Component 

 

The following projects and activities are expected to have residual effects on Wildlife overlapping with the 

WCESA (Figure 6.1-1): 

 Agricultural Activities: Ongoing agricultural activities (e.g., crop production and harvesting, livestock 

production) are anticipated to continue; however, it is unknown if agricultural activities may expand. 

Any expansion of agricultural activities is expected to require vegetation clearing and result in the 

loss of habitat. Agricultural activities can cause sensory disturbances that may result in the 

alteration of habitat and changes in movement patterns. Agricultural activities also have the 

potential to result in a change in mortality (e.g., vehicle collisions). It is expected that ongoing 

agricultural activities will follow recommended BMPs and appropriate legislation and regulation to 

minimize, but not eliminate, any potential effects. Overall, the residual effects resulting from these 

activities have the potential to interact cumulatively with the Project residual effects of the alteration 

and loss of habitat, change in mortality, and change in movement patterns; 
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 Big Onion Mine Project: This mine exploration project is located within the WCESA approximately 

17 km east of Smithers. The project is currently in the exploration phase with the most recent 

exploration activities completed between 2006 and 2009. The current spatial extent of activities on 

the property may change in the reasonably foreseeable future with the continuation of exploration 

activities and possible advancement of the project into the development stage. This proposed 

porphyry copper mine, if constructed, would require vegetation clearing within the project 

boundaries and may result in the alteration and loss of habitat. Project activities (e.g., vehicle 

operation, vegetation clearing) and infrastructure (e.g., water management ponds, transmission 

lines) have the potential to result in changes in habitat, mortality and movement patterns. If this 

mine is approved it is anticipated that construction and operation activities will follow approved 

mitigation measures, recommended BMPs, and appropriate legislation and regulation to minimize, 

but not eliminate, the potential effects. Due to the anticipated alteration and loss of habitat, change 

in mortality, and change in movement patterns, the residual effects resulting from this project have 

the potential to interact cumulatively with the Project residual effects within the WRSA; 

 Bulbous Toe Project: This slow-moving landslide approximately 10 km west of the Project has a 

major transmission line traversing it, and as a result one (1) of the towers requires periodic 

maintenance. Anticipated work includes ongoing maintenance at the transmission towers, which 

will require vehicle and equipment traffic through the WRSA. Future activities (e.g., vehicle traffic, 

maintenance activities) are not anticipated to result in the loss of habitat; however, they are 

anticipated to cause sensory disturbances that may result the alteration of habitat, a change 

mortality, and a change in movement patterns. It is expected that maintenance activities will follow 

approved mitigation measures, recommended BMPs, and appropriate legislation and regulation to 

minimize, but not eliminate, the potential effects. Therefore, it is predicted that the residual effects 

resulting from this project may interact cumulatively with the Project residual effects within the 

WCESA; 

 Coastal Gaslink: This pipeline is currently under construction approximately 70 km south of the 

Project and will involve the construction and operation of a natural gas pipeline within a 32 m wide 

ROW and associated access roads. Vegetation clearing during construction is expected to result 

in the loss of habitat. Project activities (e.g., vehicle traffic) are expected to cause sensory 

disturbances that may result in the alteration of habitat, a change in mortality, and a change in 

movement patterns. It is predicted that construction and maintenance activities will follow approved 

mitigation measures, recommended BMPs, and appropriate legislation and regulation to minimize, 

but not eliminate, the potential effects. Due to the anticipated effects, the residual effects resulting 

from this pipeline project have the potential to interact cumulatively with the Project residual effects; 

 Dome Mountain Mine Project: The proposed cut and fill gold mine is located approximately 40 km 

northeast of the Project. If constructed, the mine is anticipated to require vegetation clearing and 

result in the loss of habitat. Mine activities (e.g., vehicle operation, blasting) are anticipated to result 

in the alteration of habitat, change in mortality, and change in movement patterns. If this mine is 

approved it is predicted that construction and maintenance activities will follow approved mitigation 

measures, recommended BMPs, and appropriate legislation and regulation to minimize, but not 

eliminate, the potential effects. Due to the potential for project residual effects, it is anticipated that 

the residual effects resulting from this mine may interact cumulatively with the Project residual 

effects; 

 Forestry Activities: The WCESA is located within the Bulkley and Morice TSAs. It is estimated that 

36,577.7 ha of forest within the WRSA, 67,720.5 ha within the WR-WRSA, 49,761.9 ha within the 

CRSA1, and 25,595.2 ha within the CRSA2 will be harvested between 2021 and 2073 (S4.0-C8-

Vegetation VC). These are considered overestimates of the total extent of disturbance, as all future 

forestry activities are expected to be conducted with consideration of provincial and regional timber 

management objectives and do not account for reforestation or natural forest succession over the 
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course of the Project lifespan (approximately 52 years). Forestry activities are expected to follow 

approved mitigation measures, recommended BMPs, and appropriate legislation and regulation to 

minimize, but not eliminate, the potential effects. As a result, these forestry activities are expected 

to contribute to the alteration and loss of habitat and changes to movement patterns, through 

vegetation clearing, fragmentation, and sensory disturbances. Forestry activities may also result in 

a change in mortality through vehicle collisions and vegetation clearing. Due to the potential for 

residual effects, it is anticipated that the residual effects resulting from forestry activities may 

interact cumulatively with the Project residual effects; 

 Harvesting Activities (i.e., fishing, hunting, trapping): Improved access to the WCESA may result in 

increased localized harvesting (e.g., trapping, hunting) of wildlife (e.g., Moose, marten). Hunting 

and trapping activities are regulated by BC MFLNRORD to maintain populations within 

management guidelines, and as a result are not anticipated to interact cumulatively with a change 

in mortality. In addition, while these activities are not anticipated to result in the loss of habitat, they 

may cause sensory disturbances that can result in the alteration of habitat and a change in 

movement patterns. As a result, the residual effects resulting from these activities are anticipated 

to interact cumulatively with the Project residual effects of alteration and loss of habitat and change 

in movement patterns; 

 Pacific Northern Gas Looping Pipeline: The construction of the Pacific Northern Gas Looping 

Pipeline approximately 70 km south of the Project, is anticipated to require vegetation clearing 

along the pipeline ROW, access roads, and workspaces. Project activities are anticipated to result 

in sensory disturbances, dust deposition, fragmentation, and other factors that can result in the 

alteration of habitat. Activities during Project construction have the potential to result in a change 

in mortality and movement patterns; however, while it is not anticipated that the operation of the 

pipeline will result in mortality it may result in change in movement patterns. If this pipeline is 

approved it is expected that construction and maintenance activities will follow approved mitigation 

measures, recommended BMPs, and appropriate legislation and regulation to minimize, but not 

eliminate, the potential effects. Due to the potential for alteration and loss of habitat, and change in 

mortality and movement patterns, the residual effects resulting from this project may interact 

cumulatively with the Project residual effects; 

 Pacific Trails Pipeline: The Pacific Trails Pipeline is a proposed natural gas pipeline with a 38 m 

wide ROW passing east-west along the south side of the WCESA. The construction of the pipeline 

is anticipated to require vegetation clearing resulting in the loss of habitat. Project activities (e.g., 

vehicle traffic, maintenance) have the potential to result in a change in mortality and may cause 

sensory disturbances that can result in the alteration of habitat and changes in movement patterns. 

If this pipeline is approved it is expected that construction and maintenance activities will follow 

approved mitigation measures, recommended BMPs, and appropriate legislation and regulation to 

minimize, but not eliminate, the potential effects. Due to the potential for the alteration and loss of 

habitat, a change in mortality, and a change in movement patterns, the residual effects resulting 

from the pipeline project may cumulatively interact with the Project residual effects; 

 Prince George to Terrace Capacitors Project: This project involves constructing three (3) new 

capacitor stations along the 450 km transmission line between Prince George and northwest BC. 

One (1) station will be located approximately 20 km east of the Rail Loadout facility and within the 

WCESA. The construction of the station has the potential to result in the alteration and loss of 

habitat. Vehicle traffic during both construction and operation has the potential to result in a change 

in mortality and movement patterns. If this project is approved it is expected that construction and 

maintenance activities will follow approved mitigation measures, recommended BMPs, and 

appropriate legislation and regulation to minimize, but not eliminate, the potential effects. Therefore, 

due to potential for the alteration and loss of habitat and changes in mortality and movement 
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patterns the residual effects resulting from this project may interact cumulatively with the Project 

residual effects; 

 Recreation Activities: Ongoing use of existing recreational trails within the WCESA for recreational 

activities (e.g., off-highway vehicle use, hiking, camping) is expected. These activities can cause 

sensory disturbances that may result in the alteration of habitat and changes in movement patterns. 

As a result, the residual effects resulting from these activities may interact cumulatively with the 

Project residual effects; 

 Telkwa to Smithers Bike Trail: The proposed bike trail is situated along a 12 km section of Highway 

16 within the WLSA between Smithers and Telkwa. The proposed bike trail would be located off 

the highway along the existing ROW. Total trail width would be 3 m with either a paved or gravel 

surface; and 

 Urban Development: The municipality of Telkwa and the proposed Hudson Bay Mountain Estates 

(approximately 10 km northeast of the Project) are located within the WCESA. Anticipated urban 

development and maintenance projects (e.g., road works, housing construction, industrial 

operations) involve short-term construction periods and longer-term operations or activities that are 

localized to areas of existing disturbance. Overall, it is anticipated that any new developments or 

maintenance activities within Telkwa are not likely to contribute to the cumulative alteration or loss 

of habitat, changes in mortality or movement patterns as they are within previous disturbed areas. 

The development of the Hudson Bay Mountain Estates is anticipated to require vegetation clearing 

that may result in the loss of, and sensory disturbances may result in the alteration of habitat and 

changes in movement patterns. Activities associated with the proposed development (e.g., vehicle 

operation, construction) may result in a change in mortality and movement patterns. As a result, 

the residual effects resulting from these urban development activities may interact cumulatively 

with the Project residual effects.  

Projects and activities that are not expected to have residual effects that interact cumulatively with the 

Project’s residual effects on the Wildlife VC are: 

 Maple Leaf Cannabis Production Facility: This facility is planned for a brownfield site previously 

developed for nursery use near the village of Telkwa. The development and operation of this facility 

is not expected to contribute to the loss or alteration of habitat for wildlife. It is also predicted that 

due to the pre-existing disturbance around the proposed facility this project will not result in a 

change in mortality or movement patterns, and it is therefore not anticipated that this project will 

result in residual effects that could interact cumulatively with the Project residual effects.  
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6.2 Additional Mitigation Measures 

Additional mitigation measures to those considered in the assessment of Project-related effects (5.3 

Mitigation Measures) are not considered to be necessary to avoid or minimize the predicted cumulative 

effects on the Wildlife VC and its subcomponents. It is assumed that the current and future projects and 

activities include appropriate environmental protection measures as required by laws and regulations, and 

will comply with the goals and objectives of the following documents, as appropriate: 

 Bulkley Land and Resource Management Plan (GovBC 1998); 

 Telkwa Land Use Plan (GovBC 1999); 

 Morice Land and Resource Management Plan (GovBC 2007); 

 Bulkley Valley Sustainable Resource Management Plan (BC MAL 2005);  

 Biodiversity Guidebook (BC MOF 1995);  

 Landscape Unit Planning Guide (BC MOF and BC MELP 1999);  

 Forest and Range Practices Act, SBC 2002, c 69 (GovBC 2002b) (FRPA) and associated 

Regulations;  

 Riparian Management Area Guidebook (GovBC 1995); and 

 Riparian Areas Protection Act, SBC 1997, c 21 (GovBC 1997) and associated Regulations. 

Implementation of the BMPs and mitigation strategies within these documents is expected to reduce the 

potential for cumulative effects on the Wildlife VC. 

6.3 Cumulative Effects Characterisation of Significance 

6.3.1 Furbearers Subcomponent 

The interactions between the predicted Project residual effects and the residual effects of past, current, and 

reasonably foreseeable projects and activities (Table 6.1-1) were reviewed to determine potential 

cumulative effects on Furbearers. The CEA was conducted qualitatively based on the available information, 

as spatial information is not available for future projects and activities or their potential residual effects. 

Residual effects on the Furbearers subcomponent resulting from the Project relative to the baseline 

conditions were identified and assessed as Not Significant in 5.4.2. Historic and ongoing disturbances, in 

combination with the residual effects of the Project and from reasonably foreseeable projects and activities 

are expected to act cumulatively to affect Furbearers in the WCESA through the alteration and/or loss of 

habitat, changes in mortality, and changes in movement patterns. Most of the reasonably foreseeable 

projects and activities identified in Table 6.1-1 are expected to have residual effects that interact 

cumulatively with the Project effects of alteration and/or loss of habitat, change in mortality, and change in 

movement patterns.  

Cumulative effects on Furbearers have been characterised in terms of Direction, Magnitude, Geographical 

Extent, Frequency, Duration, Reversibility, Context, and Likelihood of Effect. Characterisation criteria and 

significance definitions for this CEA are consistent with those presented in 5.4.1 Description of Evaluation 

Criteria. 
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6.3.1.1 Alteration and/or Loss of Habitat 

The CEA of the alteration and/or loss of habitat residual effect on Furbearers considers the direct loss of 

habitat and the indirect alteration of habitat which is caused by a change in the quality or availability of 

habitat in the area surrounding a project stemming from project activities. It determines if the Project-related 

residual effect interacts with the residual effects of other past, current, or reasonably foreseeable projects 

and activities in the WCESA. As described in 5.4.2, existing habitat disturbances due to past and ongoing 

anthropogenic development and natural disturbances have altered the WCESA resulting in the current 

amount and condition of the habitat. The cumulative effect characteristics for alteration and/or loss of habitat 

on Furbearers are summarized below and provided in Table 6.3-1. 

While the amount of vegetation clearing required for most of the past, current, and reasonably foreseeable 

projects and activities is unknown, it is anticipated that some alteration and/or loss of habitat will occur. 

These projects and activities are expected to follow mitigation measures, BMPs, and relevant regulations 

and legislation that are considered effective at maintaining habitat within the range of natural variability and 

management guidelines. Due to the spatial and temporal uncertainty, the amount of habitat alteration and/or 

loss at any point in time is unknown; however, it is expected that the amount will be within management 

guidelines and therefore the Magnitude is predicted to be Low.  

Past, current, and reasonably foreseeable projects and activities that may interact with the residual effects 

of the Project are located throughout the WCESA. Therefore, the cumulative effect of the alteration and/or 

loss of habitat is predicted to be Regional in Geographic Extent. 

Regenerating stands following vegetation clearing, forest harvesting, and/or reclaimed areas are 

anticipated to become suitable Furbearer habitat after 50 years. Progressive revegetation may occur in 

some parts of the Project Area during the Construction Phase; however, most revegetation is anticipated 

to occur following the end of the Operation Phase. As a result, it is anticipated that interactions between 

the residual effects from past, current, and reasonably foreseeable projects and activities and the residual 

effects of the Project will continue to occur beyond the life of the Project (i.e., >52 years). Therefore, the 

cumulative effect is expected to be Long-term in Duration.  

Habitat loss as the result of vegetation clearing for the Project and other past, current and reasonably 

foreseeable projects and activities is anticipated to be Infrequent (i.e., timber harvest will occur as a one 

(1)-time event at any one location); however, sensory disturbances are likely to occur regularly resulting in 

the Frequent alteration of habitat. 

It is anticipated that most cleared vegetation as the result of the Project and other past, current, or 

reasonably foreseeable project or activity will be allowed to regenerate upon completion. The Project Area 

is therefore expected to return to near-baseline conditions, similar to the future state of the areas of other 

projects and activities that operate within the WCESA. As a result, the cumulative effect is considered Fully 

Reversible.  

Suitable Furbearer habitat can be reasonably resilient to stress and regenerate; however, the regeneration 

of cleared vegetation into suitable Furbearer habitat may take 50 years after a disturbance. In addition, the 

variability in natural disturbances (e.g., insect outbreaks) within the WCESA are expected to increase in 

frequency. Therefore, a Moderate rating is predicted for the Context of cumulative alteration and/or loss of 

habitat. 

The Project and other past, current, and reasonably foreseeable projects and activities have required or 

are anticipated to require vegetation clearing and cause sensory disturbances. Therefore, it is Likely to 

result in the cumulative alteration and/or loss of habitat. 
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It is not expected that the cumulative alteration and/or loss of habitat will alter the integrity of Furbearer 

habitat within the WCESA to the point where it is not sustainable or available to contribute to ecological 

function. Therefore, the cumulative effect of alteration and/or loss of habitat on Furbearers is predicted to 

be Not Significant.  

While the direct effects of habitat loss are relatively well known, uncertainty exists with respect to the extent 

and degree of habitat alteration resulting from sensory disturbances, habitat fragmentation, and the 

regeneration of reclaimed areas into suitable habitat. Therefore, the Level of Confidence for the cumulative 

effect is Moderate. 

6.3.1.2 Change in Mortality 

The assessment of the cumulative effect of change in mortality on Furbearers considers potential sources 

of mortality from direct interactions and potential effects stemming from landscape changes that could affect 

indirect mortality. The cumulative change in mortality characteristics for Furbearers are summarized below 

and provided in Table 6.3-1.  

Past, current, and reasonably foreseeable projects and activities have the potential to result in a change in 

mortality through increased vehicle activity (i.e., vehicle collisions) and ease of access (i.e., trapping). These 

projects and activities are expected to follow mitigation measures, BMPs, and relevant regulations and 

legislation that are effective at maintaining mortality within the range of natural variability and management 

guidelines. Therefore, the Magnitude of the change in Furbearer mortality from the Project’s residual effects 

interacting cumulatively with the residual effects from other projects and activities is assessed as Low. 

Reasonably foreseeable projects and activities that may interact cumulatively with the Project’s residual 

effects are located throughout the WRSA. Therefore, the cumulative effect of the change in mortality is 

predicted to be Regional in Geographic Extent. 

It is anticipated that interactions between the residual effects of the Project and the residual effects of past, 

current, and reasonably foreseeable projects and activities will not continue to occur beyond the life of the 

Project (i.e., <52 years). Therefore, the cumulative effect is expected to be Medium-term in Duration.  

Vehicle traffic from projects and activities occurs most regularly along the major transportation routes (e.g., 

Highway 16) and in urban areas, but is less frequent along FSRs which are typically closer to suitable 

Furbearer habitat. Vehicle collisions are expected to be more likely to occur where roads are near or 

intersect suitable Furbearer habitat. Due to the lower volume of vehicle traffic on roads that are closer to 

Furbearer habitat, it is anticipated that the potential for cumulative Furbearer mortality will be Infrequent. 

The residual effects of the Project are anticipated to revert to baseline conditions upon completion, and as 

a result, interactions with the residual effects of past, current, and reasonably foreseeable projects and 

activities will end. Therefore, the cumulative effect is considered Fully Reversible.  

It is anticipated that the Project’s residual effects interacting with residual effects of past, current, and 

reasonably foreseeable projects and activities will be Fully Reversible. The Project’s potential for a change 

in direct mortality is anticipated to end by the end of the Decommissioning and Reclamation Phase and the 

change in indirect mortality is expected to be reversed after Post-closure. Furbearer populations in BC are 

considered stable (e.g., American marten, wolverine) or declining (e.g., fisher), but are also both provincially 

(e.g., fisher, wolverine) and federally (e.g., wolverine) listed. As a result, and considering the stability, 

abundance, and resiliency of each representative species, the cumulative effect is predicted to have a 

Moderate Context for a change in mortality.  
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Residual effects from past, current, and reasonably foreseeable projects and activities (i.e., increased 

vehicle traffic, environmental contamination, and trapping) are anticipated to interact with the Project’s 

residual effects and result in a Likely change in mortality for Furbearers. 

It is not expected that a cumulative change in mortality will alter the integrity of Furbearer populations within 

the WRSA to the point where they are not sustainable or available to contribute to ecological function. 

Therefore, the cumulative effect is predicted to be Not Significant.  

The direct effects of change in mortality are well known and direct and indirect mortality is expected to 

remain within the range of natural variability; however, the effectiveness of mitigation measures have not 

been proven on past projects. Therefore, the Level of Confidence for the CEA is Moderate. 

6.3.1.3 Change in Movement Patterns 

The CEA of change in movement on Furbearers considers potential barriers, either real or perceived that 

may influence Furbearer movements. The cumulative effect characteristics for change in movement 

patterns on Furbearers are summarized below and provided in Table 6.3-1. 

Furbearers (i.e., wolverine) are anticipated to have minimal contact with most projects and activities due to 

their preference for higher elevation habitat and their avoidance of anthropogenic disturbance (i.e., most 

projects and activities will occur within or adjacent to previously disturbed areas). In addition, it is expected 

that approved projects and activities will follow relevant mitigation measures, BMPs, regulations, and 

legislation that are anticipated to reduce changes to Furbearer movement patterns. Therefore, the 

Magnitude for a cumulative change in movement patterns is assessed as Low. 

Interactions between the Project’s residual effects, and the residual effects of past, current, and reasonably 

foreseeable projects and activities are located throughout the WRSA. Therefore, the cumulative effect of 

the change in movement patterns is predicted to be Regional in Geographic Extent. 

It is anticipated that interactions between residual effects of past, current, and reasonably foreseeable 

projects and activities and the Project’s residual effects will end after Post-closure (i.e., <52 years). 

Therefore, the Duration for changes in movement patterns is expected to be Medium-term.  

Sensory disturbances (e.g., human presence, vehicle traffic, blasting) can result in changes to Furbearer 

movement patterns. It is expected that sensory disturbances will occur with regularity for the life of the 

Project and are anticipated to interact with the residual effects of past, current, and reasonably foreseeable 

projects and activities and are therefore assessed as being Frequent.  

The Project Area is expected to revert to baseline conditions following Post-closure and will not continue to 

have residual effects that interact with the residual effects of past, current, and reasonably foreseeable 

projects and activities. Therefore, the Reversibility of cumulative changes in movement patterns is 

considered Fully Reversible.  

Wolverine was selected as a representative Furbearer species in the assessment for a change in 

movement. Increased anthropogenic presence (e.g., road density) is associated with avoidance or reduced 

use of habitat by wolverines. The Project and most past, current, and reasonably foreseeable projects and 

activities are anticipated to occur at lower to mid-elevations where anthropogenic disturbances are already 

present, and as a result wolverine use and movement across higher elevation areas are not anticipated to 

change. Therefore, a Moderate rating is predicted for the Context of a cumulative change in movement 

patterns. 
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The residual effects of the Project and the residual effects of other past, current, and reasonably 

foreseeable projects and activities are anticipated to interact and cause sensory disturbances and are Likely 

to result in a change in Furbearer movement patterns.  

It is not expected that a cumulative change in movement patterns will alter the integrity of Furbearer 

populations within the WRSA to the point where they are not sustainable or available to contribute to 

ecological function. Therefore, the cumulative effect is predicted to be Not Significant.  

The effects of the interactions between the Project’s residual effects and the residual effects of other past, 

current, and reasonably foreseeable projects and activities (e.g., sensory disturbances, forest harvesting, 

transportation activities) on changes in movement patterns are reasonably well understood and mitigation 

measures have proven effective for similar species. However, the cumulative effect of anthropogenic 

activities remain poorly understood. Therefore, the Level of Confidence of the prediction of a cumulative 

change in movement patterns is Moderate. 

6.3.1.4 Summary 

The CEA process identified the following potential residual effects of the Project on the Furbearer 

subcomponent:  

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns 

The assessment process characterised the potential cumulative effects due to interactions between the 

residual effects of the Project and the residual effects of past, current, and reasonably foreseeable projects 

and activities (Table 6.3-6). The cumulative effect is not expected to result in a change to the viability and 

persistence of the Furbearer subcomponent within the WRSA and is therefore predicted to be Not 

Significant.  
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Table 6.3-1: Summary of Cumulative Effects on Furbearers Subcomponent 

Cumulative 

Effects 

Contributing Activities* within 

the Project  
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Alteration 

and/or Loss 

of Habitat  

▪ Existing activities including: 

agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable 

developments within the WRSA 

as outlined in Table 6.1-1 (C, O, 

D, P) 

▪ Project-related activities that 

could interact with the above 

activities, as outlined in Table 

5.1-2 (C, O, D, P). 

L RSA LT FF FR M L NS M 

Change in 

Mortality 

▪ Existing activities including: 

agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable 

developments within the WRSA 

as outlined in Table 6.1-1 (C, O, 

D, P) 

▪ Project-related activities that 

could interact with the above 

activities, as outlined in Table 

5.1-2 (C, O, D, P). 

L RSA MT IF FR M L NS M 

Change in 

Movement 

Patterns 

▪ Existing activities including: 

agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable 

developments within the WRSA 

as outlined in Table 6.1-1 (C, O, 

D, P) 

▪ Project-related activities that 

could interact with the above 

activities, as outlined in Table 

5.1-2 (C, O, D, P). 

L RSA MT FF FR M L NS M 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure 

Magnitude: Low (L), Moderate (M), High (H) 

Geographic Extent: Project Area (PA), Local (LSA), Regional (RSA), Beyond Regional (beyond RSA) 

Duration: Short-term (ST), Medium-term (MT), Long-term (LT) 

Frequency: Infrequent (IF), Frequent (FF), Continuous (CF) 

Reversibility: Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context: Low (L), Moderate (M), High (H) 

Significance: Not-Significant (NS), Significant (S)  

Level of Confidence: High (H), Moderate (M), Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing 
and reasonably foreseeable projects as outlined in Table 6.1-1. 
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6.3.2 Caribou Subcomponent 

The interactions between the predicted Project residual effects and the residual effects of past, current, and 

reasonably foreseeable projects and activities (Table 6.1-1) were reviewed to determine potential 

cumulative effects on Caribou. The CEA was conducted qualitatively based on the available information. 

Spatial information was not available for reasonably foreseeable future projects and activities including their 

potential residual effects.  

Residual effects on the Caribou subcomponent resulting from the Project relative to the baseline condition 

were identified and assessed as Not Significant in 5.4.3. Residual effects stemming from past, current, 

and reasonably foreseeable projects and activities may act cumulatively with the residual effects of the 

Project to affect Caribou in the WRSA through the alteration and/or loss of habitat, changes in mortality, 

and changes in movement patterns. These cumulative effects on Caribou have been characterised in terms 

of Direction, Magnitude, Geographical Extent, Frequency, Duration, Reversibility, Context, Likelihood, 

Significance and Confidence. Characterisation criteria and Significance definitions for this CEA are 

consistent with those presented in 5.4.1 Description of Evaluation Criteria. 

6.3.2.1 Alteration and/or Loss of Habitat 

The CEA of the alteration and/or loss of habitat residual effect on Caribou considers the direct loss of habitat 

and the indirect alteration of habitat which is caused by a change in the quality or availability of habitat in 

the area surrounding a project stemming from project activities. It determines if the Project-related residual 

effect interacts with the residual effects of other past, current, or reasonably foreseeable projects and 

activities in the WRSA.  

As described in 5.4.3, existing habitat disturbances due to past and ongoing anthropogenic development 

and natural disturbances have altered the WRSA (consisting of the Project Area, WLSA, CRSA1, CRSA2 

Core, and CRSA2 Matrix for the Caribou subcomponent) resulting in currently existing alteration and/or 

loss of habitat. The combined anthropogenic and natural disturbances were used to assess existing Caribou 

habitat disturbance based on observed Caribou population trends for herds across Canada showing that 

most Caribou subpopulations whose ranges were >35% disturbed were reported to be declining 

(Environment Canada 2012). The existing habitat disturbance was assessed as 100% for the Project Area, 

90.11% for the WLSA, 48.35% for the CRSA1, 22.89% for the CRSA2 Core, and 58.65% for the CRSA2 

Matrix), indicating that the existing disturbance (without the Project) already exceeds the 35% threshold 

recommended in the 2014 Recovery Strategy (Environment Canada 2014) in the Project Area, WLSA 

CRSA1, and CRSA2 Matrix, but remains below the threshold at the scale of the CRSA2 Core.  

The Project is not predicted to add any new disturbance (i.e., habitat loss and/or alteration of habitat) to the 

CRSA2 Core, and it is expected to increase the existing habitat disturbance (through sensory disturbance) 

in the other areas comprising the WRSA for Caribou minimally – by 0.047% in the WLSA, 0.012% in the 

CRSA1, and 0.005% in the CRSA2 Matrix. However, spatially overlapping ongoing and reasonably 

foreseeable future projects and activities are expected to result in additional habitat disturbance and thus, 

may cumulatively interact with the Project residual effect. This could result in increased levels of habitat 

disturbance and result in an exceedance of the recommended disturbance threshold of 35% in areas that 

are currently below the threshold. While there are several current and reasonably foreseeable projects and 

activities located within the Caribou study areas (as depicted on Figure 6.1-1), none of these developments 

occur or are planned close to the current range of the Telkwa Caribou Herd that currently resides year-

round in subalpine and alpine habitat types (4.2.2). 

Forest fires have occurred in the past and may happen in the future in the Telkwa Caribou Herd range 

contributing to habitat disturbance in addition to that caused by other projects and activities. However, 
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disturbance threshold analyses by Environment Canada (2014) concluded that anthropogenic disturbances 

had a greater effect than natural disturbance on the reduced probability of persistence at the Caribou 

subpopulation scale. Therefore, this CEA considers anthropogenic disturbances stemming from past, 

present and reasonably foreseeable future project and activities.  

The cumulative effect characteristics for alteration and/or loss of habitat on Caribou are summarized below 

and provided in Table 6.3-2. 

The Magnitude of the cumulative effect of alteration and/or loss of Caribou habitat resulting from the 

Project’s residual effect interacting with residual effects from other projects and activities is predicted to be 

Low. The disturbance model indicated that the Project is expected to cause no change in the existing 

disturbance within the Project Area, and it is predicted that the Project will result in minimal to no changes 

in disturbance at the scale of the other Caribou study areas. Residual effects stemming from current and 

reasonably foreseeable projects and activities may add cumulatively to the habitat disturbance in the 

WRSA; however, the current range of the Telkwa Caribou Herd is predicted to not overlap with these 

projects and activities as the Caribou prefer alpine and subalpine habitat types. 

The cumulative effect of alteration and/or loss of Caribou habitat resulting from the Project’s residual effect 

interacting with residual effects from other projects and activities is predicted to be of Regional Geographic 

Extent, based on the resulting indirect effects through sensory disturbance possibly occurring in most 

regional Caribou study areas that comprise the WRSA.  

The cumulative effect of alteration and/or loss of Caribou habitat resulting from the Project’s residual effect 

interacting with residual effects from other projects and activities is expected to be of Medium-term Duration. 

Noise and dust (as the main source of habitat alteration through sensory disturbance) emitted from the 

Project and other projects and activities operating in the WRSA may act cumulatively. Once the Operation 

Phase of the Project is complete, sensory disturbance emitted from the Project Area is expected to diminish 

and is unlikely to act cumulatively with other noise and dust sources. While the reclamation of the Project 

Area will eventually (i.e., in the Long-term) create potential Caribou habitat (if the area remains undisturbed 

by other human development), it is expected that these reclaimed areas will remain functionally unavailable 

to the Telkwa Caribou Herd. 

The Frequency of cumulative alteration and/or loss of Caribou habitat resulting from the Project’s residual 

effect interacting with residual effects from other projects and activities is expected to be Frequent. Sensory 

disturbance, primarily through noise and dustfall emitted from other projects and activities in addition to 

those stemming from the Project is predicted to affect portions of the WRSA. 

The effect of alteration and/or loss of Caribou habitat resulting from the Project’s residual effect interacting 

with residual effects from other projects and activities is anticipated to be Fully Reversible. The Project Area 

is expected to be returned to near-baseline conditions, similar to the future state of the areas where other 

projects and activities will operate within the WRSA. In addition to the removal of project components and 

infrastructure, the anticipated reduction in project-related human activities at the end of projects’ operations 

will likely reduce sensory disturbance. As such, any cumulative effect on Caribou habitat through sensory 

disturbance stemming from the Project and other projects and activities in the WRSA is expected to be fully 

reversed upon their closure. 

The Context of alteration and/or loss of Caribou habitat resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be High. 

Changes to Caribou habitat are assumed to be the primary cause of Caribou population declines across 

Canada and the state of habitat disturbance within the WRSA indicates that the region has already 

experienced substantial alteration and loss of Caribou habitat in the past. Disturbance models showed that 
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most of the Caribou study areas (included in the WRSA) currently exceed the disturbance threshold (i.e., 

35%), indicating that the Telkwa Caribou Herd is in the high-risk category, where the population is unlikely 

to be self-sustaining (Environment Canada 2011). This threshold has already been reached in most Caribou 

study areas without the Project or other reasonably foreseeable projects or activities being approved and 

developed. The current state of the modelled habitat disturbance, the small size of the Telkwa Caribou 

Herd, and their provincial and federal conservation status support the High Context rating. 

It is predicted that the Project’s residual effects interacting cumulatively with residual effects from other 

projects and activities will Likely contribute to the alteration and/or loss of Caribou habitat, even if the 

resulting change is minimal. Activities in the Project Area and the operations areas of other projects and 

activities are expected to cumulatively affect habitat in the WRSA through sensory disturbances. 

The interaction of the Telkwa Caribou Herd with the Project is limited to sporadic historical interactions 

within the southern portion of the WLSA and the residual effects of the Project are expected to result in 

minimal additional disturbances of Caribou habitat in the WRSA. While other past, current and reasonably 

foreseeable future projects and activities are likely to affect Caribou habitat (through sensory disturbances) 

in the WRSA, most of the WRSA is not currently used by the Telkwa Caribou Herd. The one study area 

that best describes the current range of the herd, is the CRSA2 Core with a disturbance level of 22.89% 

and the addition of the Project is predicted to not add any new disturbance (both in the form of habitat 

alteration and habitat loss) (Table 5.4-6). The disturbed area within the CRSA2 Core does not exceed the 

recommended 35% total disturbance (Environment Canada 2014), and the addition of the Project will not 

result in an exceedance, leaving the total disturbance at 22.89%. Considering the current, well documented 

distribution and habitat use of the Telkwa Caribou Herd, which is limited to the CRSA2 Core, the Project’s 

contribution to cumulative effects is predicted to be Not Significant. 

The Level of Confidence of this prediction is High. The effects of habitat loss and/or alteration on Caribou 

are well known and information is available for the Telkwa Caribou Herd. Existing models and analyses 

describe current levels of habitat disturbance and Caribou distribution supporting the predictions of 

cumulative effects on the Telkwa Caribou Herd. 

6.3.2.2 Change in Mortality 

The assessment of the cumulative effect of change in mortality on Caribou considers potential sources of 

mortality from direct interactions and potential effects stemming from landscape changes that could affect 

indirect mortality from predation. It determines if the Project-related residual effect interacts with the residual 

effects of other past, current, or reasonably foreseeable projects and activities in the WRSA. Direct mortality 

stemming from the Project and other projects and activities could result from vehicle or train collisions with 

Caribou, or Caribou getting injured when travelling through areas where activities take place. The potential 

for the Project to contribute cumulatively to direct mortality of Caribou is considered low because the Project 

Area does not overlap with habitat types selected by Caribou and is already entirely disturbed by previous 

developments. While there are several current and reasonably foreseeable projects and activities located 

within the Caribou study areas (as depicted on Figure 6.1-1), none of these developments occur or are 

planned close to the current range of the Telkwa Caribou Herd that resides year-round in subalpine and 

alpine habitat types (4.2.2). 

As described in 5.4.3, indirect mortality of Caribou could occur through two (2) processes involving Caribou 

predation: apparent competition with more productive alternative prey species, and facilitated predation by 

wolves. Apparent competition occurs when the density of an alternative prey species increases so that it 

supports a higher density of a shared predator(s) which increases predation on the other prey species. 

Facilitated predation occurs with the development, maintenance, and/or use of roads and trails that provide 

easier movement for predators across the landscape. The potential for the Project to indirectly affect 
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Caribou mortality through apparent competition is limited during Construction, and Operation phases when 

human activity is more likely to deter alternative prey and predators away from the Project Area. However, 

during the Decommissioning and Reclamation, and Post-closure phases, the Project Area is expected to 

temporarily create habitat that could locally support higher densities of alternative prey species, potentially 

increasing predator density in the region. Similarly, the potential for the Project to indirectly affect Caribou 

mortality through facilitated predation through the construction and maintenance of roads and trails is 

unlikely to occur during the Construction, and Operation phases because wolves are more likely to avoid 

the Project Area due to increased levels of human activity. During the Decommissioning and Reclamation, 

and Post-closure phases, human activity within the Project Area will likely be reduced and wolves could 

start using the roads and trails within the Project Area to move more efficiently through the area and 

potentially access parts of the Telkwa Caribou Herd range.  

The cumulative effect characteristics for change in mortality on the Caribou subcomponent are summarized 

below and provided in Table 6.3-2. 

While it is unlikely that the Project will result in a change of direct and indirect Caribou mortalities because 

the Project occurs outside of the current Caribou range, due to the small size of the Telkwa Caribou Herd, 

each additional death is expected to affect the herd. Therefore, any additional Caribou mortality through 

direct and indirect mortality, will likely affect the Telkwa Caribou Herd at the subpopulation level. Past, 

current, and reasonably foreseeable projects and activities have the potential to result in a change in direct 

and indirect Caribou mortality e.g., through increased vehicle activity and increased predation. These 

projects and activities are expected to follow mitigation measures, BMPs, and relevant regulations and 

legislation that are effective at maintaining mortality within the range of natural variability and management 

objectives. Therefore, the Magnitude resulting from the Project’s residual effects interacting cumulatively 

with residual effects from other projects and is assessed as Moderate.  

The cumulative effect of a change in mortality resulting from the Project’s residual effects interacting with 

residual effects from other projects and activities is predicted to be of Regional Geographic Extent. The risk 

of increased predation through apparent competition is expected to occur regionally because wolf home 

ranges may extend across the WRSA. In addition, reasonably foreseeable projects and activities are 

located throughout the WRSA.  

The Duration of direct and indirect changes in mortality resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be of Medium-

term. Direct and indirect mortality through facilitated predation is expected to be limited to the Construction, 

and Operation phases and after that the Project is not expected to cumulatively interact with other projects 

and activities. Mortality through the process of apparent competition is expected to remain until the Project 

Area is starting to be reclaimed and no longer has the potential to support higher densities of alternative 

prey. At that time, the Project is not expected to cumulatively interact with other projects and activities to 

affect indirect mortality. 

The Frequency of direct and indirect changes in mortality resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be Infrequent. 

Change in direct mortality due to Project activities and infrastructure could only occur when Caribou are 

within the Project Area, which is expected to be a rare event because the Project occurs outside of the 

current Telkwa Caribou Herd range. Other future projects and activities operating within the WRSA are not 

expected to occur within the current Caribou range. Change in indirect Caribou mortality is expected to be 

Infrequent as well due to the spatial separation of habitat types selected for by Caribou and the forested 

habitat types mostly used by their predators.  
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The cumulative effect of change in Caribou mortality resulting from the Project’s residual effects interacting 

cumulatively with residual effects from other projects and activities is anticipated to be Fully Reversible. 

The potential for a change in direct mortality is anticipated to be reversed by the end of the Operation Phase 

and the operations of other projects and activities. Similarly, the change in indirect mortality is expected to 

be reversed once the Project Area and the areas of other developments operating in the WRSA are 

reclaimed to a state that is near baseline conditions and do not provide high quality habitat for alternative 

prey, and roads and trails are decommissioned and reclaimed.  

The Context of change in Caribou mortality resulting from the Project’s residual effects interacting 

cumulatively with residual effects from other projects and activities is predicted to be High. Changes to 

Caribou habitat are assumed to be the primary cause of Caribou population declines across Canada; with 

the proximate cause of the declines believed to be predation that is facilitated by landscape changes and 

apparent competition with alternative prey (Festa-Bianchet et al. 2011). The Telkwa Caribou Herd has 

experienced considerable reductions in abundance due to predation which currently limits herd growth 

(Grant 2017), and a low Caribou density amplifies even small changes in mortality. Small populations are 

more vulnerable to random events, including temporary high predation rates (Festa-Bianchet et al. 2006), 

that can cause population declines. The quantity and extent of landscape disturbance and the small Telkwa 

Caribou Herd size support a High rating.  

The Likelihood that the Project’s residual effects interacting cumulatively with residual effects from other 

projects and activities will adversely affect direct and indirect Caribou mortality is assessed as Unlikely. The 

Project occurs outside of the current Telkwa Caribou Herd distribution, reducing the potential for 

interactions. Other future projects and activities operating in the WRSA are not expected to interact with 

the Caribou due to the spatial separation of the Caribou range and the forested areas where projects and 

activities will take place, reducing the potential for the Project’s residual effects to cumulatively interact with 

those of future projects and activities.  

The change in direct and indirect mortality resulting from the Project’s residual effects interacting 

cumulatively with residual effects from other projects and activities is predicted to be Not Significant 

because of the limited potential for Caribou to interact with the Project as well as the limited likelihood of 

other developments being constructed in the current Telkwa Caribou Herd range. The application of 

mitigation measures is expected to reduce the risk of direct and indirect Caribou mortality, and the residual 

effect of the Project on Caribou mortality is not expected to cause a change in the long-term viability of 

Caribou in the region. While other past, current and reasonably foreseeable future projects and activities 

may affect indirect Caribou mortality (through increased predation) in the WRSA, the Project’s contribution 

to cumulative effects is predicted to be Not Significant. 

The Level of Confidence in this prediction is High. The ecology and population trends of the Telkwa Caribou 

Herd are well documented and so are the processes of apparent competition and facilitated predation. 

Some uncertainty in the predictions exist when considering the long duration of the Project as well as 

residual effects from other projects and activities and, consequently, potential changes in the abundance 

of Telkwa Caribou during the life of the Project. 

6.3.2.3 Change in Movement Patterns 

The CEA of change in Caribou movement patterns considers the potential for barriers to be constructed 

that may affects Caribou movement within and between parts of the Caribous’ range and selected habitat 

types. The CEA determines if the Project-related residual effect interacts with the residual effects of other 

past, current, or reasonably foreseeable projects and activities in the WRSA.  
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As described in 5.4.3, Caribou movement is affected by human infrastructure through the creation of 

physical barriers and by reducing the likelihood of Caribou crossing the developments (e.g., because of 

traffic). Therefore, the greatest potential for causing a change to Caribou movement patterns are the 

construction of infrastructure that could act as a barrier (e.g., fencing or snowbanks along the roads) and 

the presence and use of infrastructure (e.g., by vehicles or trains). Analysis of movements by GPS collared 

Caribou indicated that Telkwa Caribou movement was mostly restricted to the alpine and subalpine habitat 

types (outside of the Project Area) and that only one collared Caribou may have moved slightly into the 

Project Area and four (4) Caribou moved into the southern portion of the WLSA. While there are several 

current and reasonably foreseeable projects and activities located within the Caribou study areas (as 

depicted on Figure 6.1-1), none of these developments occur or are planned close to the current range of 

the Telkwa Caribou Herd who are residing year-round in subalpine and alpine habitat types (4.2.2). 

The cumulative effect characteristics for the change in Caribou movement patterns on Caribou are 

summarized below and provided in Table 6.3-2.  

The Magnitude of the change in Caribou movement patterns resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be Low. Based 

on their current range and their preference for higher elevation habitat, the Telkwa Caribou Herd is 

anticipated to have minimal contact with the Project and other current and future projects and activities in 

the WRSA. In addition, most projects and activities will occur within or adjacent to previously disturbed 

areas, which are strongly avoided by the Telkwa Caribou. Similar to the proposed mitigation measures for 

the Project, it is expected that approved projects and activities in the WRSA will follow relevant mitigation 

measures, BMPs, regulations, and legislation that are anticipated to reduce effects on Caribou movement 

patterns. 

The Geographic Extent of the change in Caribou movement patterns resulting from the Project’s residual 

effects interacting cumulatively with residual effects from other projects and activities is predicted to be 

Regional as it would happen outside their current range in other portions of the WRSA. While the Project is 

not expected to result in residual effects impeding movement on a regional scale, residual effects may act 

cumulatively with other projects and activities to affect Caribou movement patterns in the WRSA.  

The cumulative effect of change in Caribou movement patterns resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to occur over a 

Medium-term Duration. Caribou movement is expected to be altered due to the construction and operation 

of Project infrastructure. Once decommissioning has begun and infrastructure components are removed 

and mining activities cease, Caribou will be able to freely move through the Project Area. After operation 

activities have ceased, the Project is not expected to cumulatively interact with other projects and activities 

operating in the WRSA to affect a change in movement patterns. 

The Frequency rating of the change in Caribou movement patterns resulting from the Project’s residual 

effects interacting cumulatively with residual effects from other projects and activities is predicted to be 

Infrequent. Caribou movement outside of their current range in the subalpine and alpine habitat types is 

expected to be a rare event based on past observations. Future projects and activities operating within the 

WRSA are not expected to occur within the current Caribou range and the Project would contribute to 

cumulative effects if Caribou were to move outside their current range during the Project’s Construction, 

and Operation phases when infrastructure and traffic have the potential to impede the Caribous’ movement. 

The change in Caribou movement patterns resulting from the Project’s residual effects interacting 

cumulatively with residual effects from other projects and activities is predicted to be Fully Reversible. Once 

the Project infrastructure is decommissioned and, with that, human use of infrastructure ends, the 

permeability of the Project Area is expected to increase and not affect Caribou movement patterns any 
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longer. At that time, the Project’s residual effects are not expected to interact with residual effects from 

other operations within the WRSA.  

The Context of the change in Caribou movement patterns resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be Low. 

Caribou movement outside of their current range in the subalpine and alpine habitat types is expected to 

be a rare event and the observed lack of seasonal ranges and seasonal movements to specific habitat 

types indicates that there is no biological requirement to access specific areas. In addition, the Project Area 

occurs outside the Telkwa Caribou Herd’s range and future projects and activities operating within the 

WRSA are not expected to occur within the current Caribou range.  

The residual effect of change in Caribou movement patterns resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be Likely. 

While it is anticipated, based on past observations, that few, if any, Caribou will interact with the Project, 

Caribou may move through the Project Area at some point during the life of the Project. In these unlikely 

circumstances, Project components and activities may affect their movement, especially when considering 

interactions with effects from other projects and activities operating in the WRSA. Consequently, the few 

times that Caribou may attempt to move into or through the Project Area, the Project components and/or 

activities in addition to those of other projects or activities will likely affect their movement patterns. 

The residual effect of change in Caribou movement patterns resulting from the Project’s residual effects 

interacting cumulatively with residual effects from other projects and activities is predicted to be Not 

Significant. The Project, interacting with other current and reasonably foreseeable projects and activities, 

is not expected to result in a change in Caribou movement patterns that will limit Caribou access to any 

part of their current range or their selected habitat types. 

The Level of Confidence in this prediction is High. Caribou movement in the vicinity of the Project Area and 

regionally (across all Caribou study areas within the WRSA) are well documented and understood. 

6.3.2.4 Additional Considerations 

While the residual effects assessment and the CEA determined that the Project-related residual effects as 

well as the cumulative effects on the Caribou subcomponent are Not Significant, it is acknowledged that 

any potential effects on the Telkwa Caribou Herd are of concern because the population size is currently 

estimated to be 25 individuals (Hoffman and Grant 2019). It is recognized that, in light of the population 

trend and the small number of remaining Caribou, the herd is likely in peril even if future developments in 

the region, including the Project, do not occur. The Project interaction with the Telkwa Caribou Herd is 

limited to sparse, historical interaction with the southern portion of the WLSA and the effects of the Project 

are considered but are not expected to result in a further decline of this herd. However, the overall fate of 

the Telkwa Caribou Herd is likely one of continued decline, even without the Project, due to inter-related 

natural disturbances, such as predation, forest fires and climate change. Changes to Caribou habitat are 

assumed to be the ultimate cause of Caribou population declines across Canada (Festa-Bianchet et al. 

2011) and most of the Caribou study areas (except for the CRSA2 Core which best describes current 

Caribou range) currently exceed the disturbance threshold (i.e., 35%), indicating that the Telkwa Caribou 

Herd is in the high-risk category, where the population is unlikely to be self-sustaining (Environment Canada 

2011). Even without future anthropogenic changes to the landscape, ongoing development and natural 

processes (e.g., forest fires) may continuously add to Caribou habitat disturbance and thus accelerate the 

35% disturbance threshold outlined in the 2014 Recovery Strategy (Environment Canada 2014) across all 

Caribou study areas. While the Project effects are predicted to not significantly contribute to alteration 

and/or loss of Caribou habitat, a change in Caribou movement patterns or a change in mortality, a 
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combination of past, current and future anthropogenic and natural disturbances may result in the continued 

decline of the Telkwa Caribou Herd. 

6.3.2.5 Summary 

The CEA process identified the following potential residual effects of the Project on the Caribou 

subcomponent:  

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns 

The assessment process characterised the potential cumulative effects due to interactions between the 

residual effects of the Project and the residual effects of past, current, and reasonably foreseeable projects 

and activities (Table 6.3-6). The cumulative effect is not expected to result in a change to the viability and 

persistence of the Caribou subcomponent within the WRSA and is therefore predicted to be Not 

Significant.  
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Table 6.3-2: Summary of Cumulative Effects on Caribou Subcomponent 

Cumulative 

Effects 
Contributing Activities within the Project Phases (C, O, D, P)  

Cumulative Effects Characterisation 
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Alteration and/or 

Loss of Habitat  

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA MT FF FR H L NS H 

Change in 

Mortality 

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

M RSA MT IF FR H L NS H 

Change in 

Movement 

Patterns 

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA MT IF FR L L NS H 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure 

Magnitude: Low (L), Moderate (M), High (H) 

Geographic Extent: Project Area (PA), Local (LSA), Regional (RSA), Beyond Regional (beyond RSA) 

Duration:  Short-term (ST), Medium-term (MT), Long-term (LT) 

Frequency: Infrequent (IF), Frequent (FF), Continuous (CF) 

Reversibility: Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context:  Low (L), Moderate (M), High (H) 

Significance: Not-Significant (NS), Significant (S)  

Level of Confidence: High (H), Moderate (M), Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing and reasonably foreseeable projects as outlined in 
Table 6.1-1. 
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6.3.3 Grizzly Bear Subcomponent 

The interactions between the predicted Project residual effects and the residual effects of other past, 

current, and reasonably foreseeable projects and activities (Table 6.1-1) are anticipated to interact were 

reviewed to determine potential cumulative effects of alteration and/or loss of habitat, changes in mortality, 

and changes in movement patterns on Grizzly Bears. Spatial information is not available for future projects 

and activities or their potential residual effects, therefore the CEA was conducted qualitatively based on the 

available information. Residual effects on Grizzly Bear resulting from the Project were identified and 

assessed as Not Significant in 5.4.4. Many of the projects and activities identified in Table 6.1-1 may 

interact cumulatively with the Project effects of alteration and/or loss of habitat, change in mortality, and 

change in movement patterns.  

Cumulative effects on Grizzly Bear have been characterised in terms of Direction, Magnitude, Geographical 

Extent, Frequency, Duration, Reversibility, Context, and Likelihood of Effect. Characterisation criteria and 

significance definitions for this CEA are consistent with those presented in 5.4.1 Description of Evaluation 

Criteria. 

6.3.3.1 Alteration and/or Loss of Habitat 

The CEA of the alteration and/or loss of habitat residual effect on Grizzly Bear considers the direct loss of 

habitat and the indirect alteration of habitat caused by a change in the quality or availability of habitat in the 

area surrounding a project stemming from project activities. The cumulative alteration and/or loss of habitat 

characteristics on Grizzly Bear are summarized below and are provided in Table 6.3-3.  

Vegetation clearing is anticipated to be required for most of the reasonably foreseeable projects and 

activities; however, the amount to be cleared is unknown, although it is anticipated that some alteration 

and/or loss of habitat will occur. These projects and activities are expected to follow mitigation measures, 

BMPs, and relevant regulations and legislation that are considered effective at maintaining habitat within 

the range of natural variability and management guidelines. Due to the spatial and temporal uncertainty, 

the amount of habitat alteration and/or loss at any point in time is unknown; however, it is expected that the 

amount will be within management guidelines and therefore the Magnitude is predicted to be Low. 

The residual effects from the Project are expected to interact with the residual effects of past, current, and 

reasonably foreseeable projects and activities that are located throughout the WRSA. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

Areas cleared of vegetation can regenerate into suitable Grizzly Bear habitat over a relatively short period 

of time (i.e., <52 years). As a result, it is anticipated that interactions between the residual effects of the 

Project Area and the residual effects of past, current, and reasonably foreseeable projects and activities 

will be Medium-term in Duration. 

Vegetation clearing for the Project and other past, current, and reasonably foreseeable projects (e.g., timber 

harvesting) are anticipated to occur as a one-time event at any one (1) location and is therefore predicted 

to be Infrequent. The alteration of habitat is predicted to be Frequent due to ongoing sensory disturbances 

(e.g., vehicle traffic). Therefore, the Frequency is considered Frequent. 

Upon the completion of the Project and other past, current, and reasonably foreseeable projects and 

activities it is anticipated that most cleared vegetation will be allowed to regenerate and revert to native 

vegetation within the timeframe of the assessment. Therefore, the cumulative effect is considered Fully 

Reversible.  
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Suitable Grizzly Bear habitat (e.g., berry patches, riparian areas, avalanche slopes) can be resilient to 

stress and regenerate within 10 years of a disturbance. Natural disturbances (e.g., insect outbreaks) are 

expected to increase in frequency within the timeframe of the CEA and it is expected that any anthropogenic 

disturbances will be within natural variation. Therefore, a Moderate rating is predicted for the Context of the 

cumulative alteration and/or loss of habitat. 

Vegetation clearing and sensory disturbances as the result of reasonably foreseeable projects and activities 

are predicted to Likely to result in the cumulative alteration and/or loss of habitat.  

It is not expected that the cumulative effect of alteration and/or loss of habitat will alter the integrity of Grizzly 

Bear habitat within the WRSA to the point where it is not sustainable or available to contribute to ecological 

function. Therefore, the cumulative effect of the alteration and/or loss of habitat on Grizzly Bear is predicted 

to be Not Significant.  

The alteration and/or loss of habitat is relatively well known and appropriate mitigation measures have 

proven to be effective; however, uncertainty exists with respect to the spatial and temporal nature of habitat 

alteration and/or loss resulting from reasonably foreseeable projects and activities. Therefore, the Level of 

Confidence for the cumulative effect is Moderate. 

6.3.3.2 Change in Mortality 

The assessment of the cumulative effect of change in Grizzly Bear mortality considers potential sources of 

mortality from direct interactions and potential effects stemming from landscape changes that could affect 

indirect mortality. The cumulative effect characteristics for change in mortality on Grizzly Bear are 

summarized below and provided in Table 6.3-3.  

A change in mortality through increased vehicle activity (i.e., vehicle collisions) and ease of access (i.e., 

illegal hunting) may occur due to Project interactions with past, current, and reasonably foreseeable projects 

and activities (e.g., Coastal Gaslink, forestry). These projects and activities are expected to follow mitigation 

measures, BMPs, and relevant regulations and legislation that are considered effective at maintaining 

mortality within the range of natural variability and management guidelines. Therefore, the Magnitude for a 

cumulative change in mortality is predicted to be Low. 

The residual effects from past, current, and reasonably foreseeable projects and activities that are located 

throughout the WRSA are expected to interact with the residual effects of the Project. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

It is anticipated that interactions between the Project’s residual effects and the residual effects of past, 

current, and reasonably foreseeable projects and activities will not occur beyond the life of the Project (i.e., 

<52 years). Therefore, the cumulative effect is expected to be Medium-term in Duration. 

Collisions with vehicles and trains have been an occasional cause of anthropogenic mortality in the WRSA. 

Mortality from vehicle and train collisions have not occurred annually and are not anticipated to change 

over the timeframe of the assessment. Therefore, the cumulative change in mortality is predicted to be 

Infrequent. 

The residual effects of the Project are anticipated to revert to baseline conditions upon completion, and as 

a result, interactions with the residual effects of past, current, and reasonable, foreseeable projects and 

activities will end. Therefore, the cumulative effect is considered Fully Reversible.  
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The estimated sustainable human-caused mortality rates for the populations within the two (2) GBPUs that 

overlap the WR-WRSA were within BC guideline values prior to the end of the Grizzly Bear hunt. It is not 

anticipated that following the end of the hunt that any change in mortality due to  the reasonably foreseeable 

projects and activities will exceed BC’s guideline values. Therefore, the Context for the cumulative change 

in mortality is assessed as Low. 

Vehicle and train collisions that are associated with past, current, and reasonably foreseeable projects and 

activities are anticipated to interact with the Project’s residual effects and are Likely to result in change in 

mortality. 

It is not expected that the cumulative effect of a change in mortality will alter the integrity of Grizzly Bear 

populations within the WRSA to the point where they are not sustainable or available to contribute to 

ecological function. Therefore, the cumulative effect is predicted to be Not Significant.  

The effect of change in mortality on Grizzly Bear populations is reasonably well known and mitigation 

measures have proven effective on past projects; however, the cumulative effect of reasonably foreseeable 

projects and activities is not well known. Therefore, the Level of Confidence for the cumulative effect 

assessment is Moderate. 

6.3.3.3 Change in Movement Patterns 

The assessment of the change in Grizzly Bear movement patterns considers potential barriers, either real 

or perceived, that may influence movements. The cumulative change in movement characteristics on 

Grizzly Bear are summarized below and are provided in Table 6.3-3. 

Grizzly Bears will generally avoid areas of human activity, which has often been related to road density and 

vehicle traffic. It is unknown if road density or vehicle traffic will increase due to of past, current, and 

reasonably foreseeable projects and activities; however, it is assumed that any approved projects or 

activities will follow appropriate mitigation measures to minimize additional changes to Grizzly Bear 

movement patterns. Therefore, the Magnitude is assessed as Low.  

Past, current, and reasonably foreseeable projects and activities are located throughout the WRSA and 

their residual effects are anticipated to interact with the residual effects of the Project. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

The residual effects of the Project are predicted to end following Post-closure and will no longer interact 

with the residual effects of past, current, and reasonably foreseeable projects and activities. Therefore, the 

cumulative effect is expected to be Medium-term in Duration. 

Changes to movement patterns are predicted to be Frequent, due to ongoing sensory disturbances (e.g., 

vehicle traffic) associated with the Project and other past, current, and reasonably foreseeable projects and 

activities.  

Residual effects of the Project that may influence movement patterns across the landscape are anticipated 

to revert to baseline conditions upon completion of the Project and will no longer interact with the residual 

effects of past, current, and reasonably foreseeable projects and activities. Therefore, the Reversibility of 

cumulative changes in movement patterns is considered Fully Reversible.  

Grizzly Bear is a provincially blue-listed species and listed as Special Concern under COSEWIC. Increased 

anthropogenic activity (e.g., vehicle traffic, road density) is associated with avoidance and potential changes 
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to movement patterns; however, they can habituate to some stresses. Therefore, a Moderate rating is 

predicted for Context of a cumulative change in movement. 

The residual effects of past, current, and reasonably foreseeable projects and activities that may result in 

barriers to movement patterns are predicted to interact with the residual effects of the Project and are Likely 

to result in changes in movement patterns.  

It is not expected that the cumulative effect of a change in movement patterns will alter the integrity of 

Grizzly Bear populations within the WRSA to the point where they are not sustainable or available to 

contribute to ecological function. Therefore, the cumulative effect is predicted to be Not Significant.  

The affect of anthropogenic activity (e.g., vehicle activity, road density) on changes in movement patterns 

is reasonably well understood and mitigation measures can be effective; however, the cumulative effects 

of reasonably foreseeable projects and activities are not well known. Therefore, the Level of Confidence 

for the cumulative effect prediction is Moderate. 

6.3.3.4 Summary 

The CEA process identified the following potential residual effects of the Project on the Grizzly Bear 

subcomponent:  

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns 

The assessment process characterised the potential cumulative effects due to interactions between the 

residual effects of the Project and the residual effects of past, current, and reasonably foreseeable projects 

and activities (Table 6.3-6). The cumulative effect is not expected to result in a change to the viability and 

persistence of the Grizzly Bear subcomponent within the WRSA and is therefore predicted to be Not 

Significant.  



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  194 

Table 6.3-3: Summary of Cumulative Effects on Grizzly Bear Subcomponent 

Cumulative 

Effects 
Contributing Activities* within the Project Phases (C, O, D, P)  

Cumulative Effects Characterisation 
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Alteration and/or 

Loss of Habitat  

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.2-1 (C, O, D, P). 

L RSA MT FF FR M L NS M 

Change in 

Mortality 

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.2-1 (C, O, D, P). 

L RSA MT IF FR L L NS M 

Change in 

Movement 

Patterns 

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.2-1 (C, O, D, P). 

L RSA MT FF FR M L NS M 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure 

Magnitude: Low (L), Moderate (M), High (H) 

Geographic Extent: Project Area (PA), Local (LSA), Regional (RSA), Beyond Regional (beyond RSA) 

Duration:  Short-term (ST), Medium-term (MT), Long-term (LT) 

Frequency: Infrequent (IF), Frequent (FF), Continuous (CF) 

Reversibility: Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context:  Low (L), Moderate (M), High (H) 

Significance: Not-Significant (NS), Significant (S)  

Level of Confidence: High (H), Moderate (M), Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing and reasonably foreseeable projects as outlined in 
Table 6.1-1. 
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6.3.4 Moose Subcomponent 

The interactions between the predicted Project residual effects and the residual effects of other past, 

current, and reasonably foreseeable projects and activities (Table 6.1-1) are anticipated to interact 

cumulatively. These interactions were reviewed to determine potential cumulative effects on Moose through 

the alteration and/or loss of habitat, changes in mortality, and changes in movement patterns. As spatial 

information is not available for future projects and activities or their potential residual effects, the CEA was 

conducted qualitatively based on the available information. Residual effects on Moose resulting from the 

Project were identified and assessed as Not Significant in 5.4.5. Most of the reasonably foreseeable 

projects and activities identified in Table 6.1-1 may interact cumulatively with the Project effects of alteration 

and/or loss of habitat, change in mortality, and change in movement patterns.  

Cumulative effects on Moose have been characterised in terms of Direction, Magnitude, Geographical 

Extent, Frequency, Duration, Reversibility, Context, and Likelihood of Effect. Characterisation criteria and 

significance definitions for this CEA are consistent with those presented in 5.4.1 Description of Evaluation 

Criteria. 

6.3.4.1 Alteration and/or Loss of Habitat 

The assessment of the cumulative effects of the alteration and/or loss of Moose habitat residual effect 

considers the direct loss of habitat and the indirect alteration of habitat which is caused by a change in the 

quality or availability of habitat in the area surrounding a project stemming from project activities. It 

determines if the Project-related residual effect interacts with the residual effects of other past, current, or 

reasonably foreseeable projects and activities in the WRSA. As described in 5.4.5, existing habitat 

disturbances due to past and ongoing anthropogenic development and natural disturbances have altered 

the WRSA resulting in the current alteration and/or loss of habitat. The cumulative effect characteristics for 

the alteration and/or loss of habitat on Moose are summarized below and provided in Table 6.3-4. 

Vegetation clearing is anticipated to be required for the Project most of the past, current, and reasonably 

foreseeable projects and activities; however, the amount, location and timing are unknown. Forestry is 

expected to be responsible for most of the habitat loss and alteration within the WRSA. The spatial and 

temporal nature of timber harvesting are unknown, but it is anticipated that all future forestry will be 

conducted with consideration of provincial and regional management guidelines (e.g., Bulkley Land and 

Resource Management Plan [GovBC 1998], Telkwa Landscape Unit Plan [GovBC 1999], Bulkley Valley 

Sustainable Resource Management Plan [BC MAL 2005]). Despite the spatial and temporal uncertainty, it 

is expected that the amount of timber harvested at any point in time will be within management guidelines. 

Therefore, the Magnitude is predicted to be Low.  

The residual effects of the Project are expected to interact with the residual effects of past, current, and 

reasonably foreseeable projects and activities that are located throughout the WRSA. Therefore, the 

cumulative effect of the alteration and/or loss of habitat is predicted to be Regional in Geographic Extent. 

The residual effects of the Project are expected to end following Post-closure and will cease to interact with 

the residual effects of other past, current, and reasonably foreseeable projects and activities. Therefore, 

the cumulative effect is expected to be Medium-term in Duration. 

The Project and other past, current, and reasonably foreseeable projects and activities that are anticipated 

to require vegetation clearing (e.g., timber harvesting) are anticipated to occur as one (1)-time events at a 

location and habitat loss is therefore predicted to be Infrequent. Sensory disturbances (e.g., vehicle traffic) 

associated with reasonably foreseeable projects and activities may result in the ongoing alteration of 

habitat, and the cumulative effect is therefore predicted to be Frequent.  



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  196 

The residual effects from past, current, and reasonably foreseeable projects and activities (e.g., Bulbous 

Toe Project, urban development) that may result in the alteration and/or loss of habitat are expected to 

interact with the Project’s residual effects; however, these are expected to end following the Post-closure 

Phase. Therefore, the Reversibility of the cumulative effect is considered Fully Reversible.  

Suitable Moose habitat can be reasonably resilient to stress and regenerate within 10 years of a disturbance 

(e.g., vegetation clearing, forest fire); however, the variability in natural disturbances (e.g., insect outbreaks) 

within the WRSA is expected increase in frequency. Therefore, a Moderate rating is predicted for the 

Context of the cumulative alteration and/or loss of habitat.  

Vegetation clearing and sensory disturbances as the result of the Project and past, current, and reasonably 

foreseeable projects and activities are Likely to result in the cumulative alteration and/or loss of habitat. 

It is not expected that the cumulative effect of the alteration and/or loss of habitat will alter the integrity of 

Moose habitat within the WRSA to the point where it is not sustainable or available to contribute to 

ecological function. Therefore, the cumulative effect is predicted to be Not Significant.  

Cumulative habitat loss, mostly due to forestry, can be estimated over the timeframe of the assessment; 

however, the spatial and temporal nature of the harvesting is unknown. In addition, the amount of habitat 

alteration through sensory disturbances, habitat fragmentation, and revegetation of previously cleared 

areas is also uncertain. As a result, the Level of Confidence of the prediction for the cumulative effect of 

the alteration and/or loss of habitat is Low. 

6.3.4.2 Change in Mortality 

The assessment of the cumulative effect of change in Moose mortality considers potential direct and indirect 

effects on Moose mortality. The cumulative change in mortality characteristics on Moose are summarized 

below and are provided in Table 6.3-4.  

Approved projects and activities have the potential to result in a change in mortality through increased 

vehicle activity (i.e., vehicle collisions) and ease of access (i.e., hunting). These projects and activities are 

expected to follow mitigation measures, BMPs, and relevant regulations and legislation that are considered 

effective at maintaining mortality within the range of natural variability and management guidelines. 

Therefore, it is anticipated that the Magnitude for a cumulative change in mortality will be Low. 

The Project’s residual effects may interact with the residual effects of past, current, and reasonably 

foreseeable projects and activities that are located throughout the WRSA. Therefore, the cumulative effect 

is predicted to be Regional in Geographic Extent. 

It is expected that the interactions between the residual effects of the Project with the residual effects of 

past, current, and reasonably foreseeable projects and activities will cease following the end of the Project. 

Therefore, the cumulative effect is expected to be Medium-term in Duration.  

Collisions with vehicles and trains have been a cause of anthropogenic mortality in the WRSA. The 

frequency of collision mortality is not anticipated to change over the timeframe of the assessment, therefore, 

the cumulative change in mortality is predicted to be Infrequent.  

The residual effects of the Project are anticipated to revert to baseline conditions upon completion, and as 

a result, interactions with the residual effects of past, current, and reasonable, foreseeable projects and 

activities. Therefore, the cumulative effect is considered Fully Reversible.  
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Moose populations in the game management unit overlapping with the Project suggest a declining 

population between 2006 to 2015; however, population estimates within the Bulkley Valley suggest 

continuing variability in the population since 1992 (Kuzyk et al. 2018). Therefore, the cumulative effect of 

change in mortality is predicted to have a Moderate Context.  

The Project and other past, current, and reasonably foreseeable projects and activities are anticipated to 

require vehicle and train activity, and this may result in vehicle and train collisions. Therefore, it is predicted 

that it is Likely to result in a cumulative change in mortality. 

It is not expected that the cumulative effect of a change in mortality will alter the integrity of Moose 

populations within the WRSA to the point where they are not sustainable or available to contribute to 

ecological function of the population. Therefore, the cumulative effect is predicted to be Not Significant.  

Moose mortality may change due to reasonably foreseeable projects and activities; however, Moose 

populations can be resilient to additional mortality, mitigation measures have been proven to be effective, 

and there has been considerable natural variation in the Bulkley Valley Moose population over several 

decades. Therefore, the Confidence of the residual effect considered the uncertainty related to Moose 

population characteristics to predict a Moderate rating.  

6.3.4.3 Change in Movement Patterns 

The CEA of change in Moose movement patterns considers potential barriers, either real or perceived that 

may result in altered Moose movements. The cumulative effect characteristics for change in movement 

patterns on Moose are summarized below and provided in Table 6.3-4. 

The Project and other past, current, and reasonably foreseeable projects and activities are expected to 

result in anthropogenic disturbances that can cause changes to movement patterns. Approved projects are 

anticipated to minimize these changes by employing suitable mitigation measures. In addition, it is expected 

that approved projects and activities will follow relevant BMPs, regulations, and legislation to reduce 

changes in movement patterns with within natural variation. As a result, it is expected that cumulative 

changes in movement patterns will have a Low Magnitude. 

Interactions may occur between the residual effects of the Project and the residual effects of past, current, 

and reasonably foreseeable projects and activities that are located throughout the WRSA. Therefore, the 

cumulative effect of the change in movement patterns is predicted to be Regional in Geographic Extent. 

Interactions between residual effects of past, current, and reasonably foreseeable projects and activities 

and the residual effects of the Project are expected to end after Post-closure. Therefore, the cumulative 

effect is expected to be Medium-term in Duration.  

Sensory disturbances (e.g., vehicle traffic) from the Project are expected to occur on a regular basis for the 

life of the Project. These are anticipated to interact with regularly occurring sensory disturbances from past, 

current, and reasonably foreseeable projects and activities and may result in ongoing changes in movement 

patterns. Therefore, the cumulative effect is predicted to be Frequent.  

Interactions between the residual effects of the Project and the residual effects from past, current, and 

reasonably foreseeable projects and activities (e.g., forestry, urban development) that may affect changes 

in movement patterns are expected to end following the Post-closure Phase. Therefore, the Reversibility of 

the cumulative effect is considered Fully Reversible.  
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Anthropogenic activity (e.g., vehicle traffic, human presence) may be perceived by Moose as comparable 

to predation risk and cause avoidance or reduced use. Forest service roads are prevalent across the WRSA 

and are anticipated to be used by reasonably foreseeable projects and activities and result in changes to 

Moose movement patterns; however, it is not anticipated that traffic volumes will increase to the point where 

they will restrict movement across the WRSA. The reduction in forest cover within the WRSA due to the 

natural disturbances (e.g., mountain pine beetle) are thought to make movement across the landscape 

more difficult (Kuzyk and Heard 2014, Kuzyk et al. 2018). Projected forest losses are expected to continue 

to increase through to 2024 (BC MFLNRO 2015b). It is anticipated that natural disturbances will increase 

the variability in Moose movement across the landscape, and as a result the Context of the cumulative 

effect is predicted to be Moderate.  

Vegetation clearing and sensory disturbances are Likely to result in a cumulative change in movement 

patterns due to the interactions between the residual effects of the Project and past, current, and reasonably 

foreseeable projects and activities. 

It is not expected that the cumulative effect of change in movement patterns will alter the integrity of Moose 

habitat or populations within the WRSA to the point where they are not sustainable or available to contribute 

to ecological function of the population. Therefore, the cumulative effect is predicted to be Not Significant.  

Moose can be adaptable and resilient to disturbances in the environment when appropriate mitigation 

strategies are employed. It is expected that anthropogenic activity (e.g., sensory disturbances, forest 

harvesting, transportation activities) will result in predictable changes in Moose movement patterns that can 

be minimized by the employment of appropriate mitigation measures. Therefore, the Level of Confidence 

of the assessment is Moderate. 

6.3.4.4 Summary 

The CEA process identified the following potential residual effects of the Project on the Moose 

subcomponent:  

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns 

The assessment process characterised the potential cumulative effects due to interactions between the 

residual effects of the Project and the residual effects of past, current, and reasonably foreseeable projects 

and activities (Table 6.3-6). The cumulative effect is not expected to result in a change to the viability and 

persistence of the Moose subcomponent within the WRSA and is therefore predicted to be Not Significant. 
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Table 6.3-4: Summary of Cumulative Effects on Moose Subcomponent 

Cumulative 

Effects 

Contributing Activities within the Project  

Phases (C, O, D, P)  
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Alteration and/or 

Loss of Habitat  

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D ,P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.2-1 (C, O, D, P). 

L RSA MT FF FR M L NS L 

Change in 

Mortality 

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.2-1 (C, O, D, P). 

L RSA MT IF FR M L NS M 

Change in 

Movement 

Patterns 

▪ Existing activities including: agriculture, forestry, harvesting, 

and recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.2-1 (C, O, D, P). 

L RSA MT FF FR M L NS M 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure 

Magnitude: Low (L), Moderate (M), High (H) 

Geographic Extent: Project Area (PA), Local (LSA), Regional (RSA), Beyond Regional (beyond RSA) 

Duration:  Short-term (ST), Medium-term (MT), Long-term (LT) 

Frequency: Infrequent (IF), Frequent (FF), Continuous (CF) 

Reversibility: Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context:  Low (L), Moderate (M), High (H) 

Significance: Not-Significant (NS), Significant (S)  

Level of Confidence: High (H), Moderate (M), Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing and reasonably foreseeable projects as outlined in 
Table 6.1-1. 
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6.3.5 Bats Subcomponent 

Residual effects on Bats resulting from the Project were identified and assessed as Not Significant in 

5.4.6; however, the interactions between the predicted Project residual effects and the residual effects of 

past, current, and reasonably foreseeable projects and activities (Table 6.1-1) were assessed to determine 

the potential cumulative effects on Bats. These interactions may cumulatively affect the alteration and/or 

loss of habitat, changes in mortality, and changes in movement patterns of Bats. The CEA was conducted 

qualitatively based on the available information, as spatial information is not available for future projects 

and activities or their potential residual effects. Most of the past, current, and reasonably foreseeable 

projects and activities identified in Table 6.1-1 may result in residual effects that interact cumulatively with 

the Project residual effects. 

Cumulative effects on Bats have been characterised in terms of Direction, Magnitude, Geographical Extent, 

Frequency, Duration, Reversibility, Context, and Likelihood of Effect. Characterisation criteria and 

significance definitions for this CEA are consistent with those presented in 5.4.1 Description of Evaluation 

Criteria. 

6.3.5.1 Alteration and/or Loss of Habitat 

The CEA of the alteration and/or loss of Bat habitat considers the direct loss of habitat and the indirect 

alteration of habitat which is caused by a change in the quality or availability of habitat in the area 

surrounding a project stemming from project activities. The cumulative alteration and/or loss of habitat 

characteristics on Bats are summarised below and provided in Table 6.3-5. 

Many of the past, current, and reasonably foreseeable projects and activities have or are anticipated to 

require vegetation clearing in addition to the vegetation clearing required for the Project. Although the 

amount required to be cleared is unknown, it is anticipated that some alteration and/or loss of habitat will 

occur. Habitat alteration (i.e., due to sensory disturbances and habitat fragmentation) is also anticipated to 

occur due to the Project and interactions with those residual effects of past, current, and reasonably 

foreseeable future projects. Forestry is expected to be responsible for most of the habitat loss and alteration 

within the WRSA. The spatial and temporal nature of forestry activities are unknown, but it is anticipated 

that all future forestry will be conducted with consideration of provincial and regional management 

guidelines (e.g., Bulkley Land and Resource Management Plan [GovBC 1998], Telkwa Landscape Unit 

Plan [GovBC 1999], Bulkley Valley Sustainable Resource Management Plan [BC MAL 2005]). Due to the 

spatial and temporal uncertainty, the amount of habitat alteration and/or loss at any point in time is unknown; 

however, it is expected that the amount will be within management guidelines and therefore the Magnitude 

is predicted to be Low. 

The Project’s residual effects are expected to interact with the residual effects of past, current, and 

reasonably foreseeable projects and activities that are located throughout the WRSA. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

The regeneration of suitable Bat habitat typically requires a relatively long time (i.e., >52 years) following a 

disturbance and the alteration of Bat habitat typically ends after the cessation of the disturbance. The 

alteration of habitat (i.e., through sensory disturbances) by the Project is anticipated to end following the 

Post-closure Phase, and interactions with past, current, and reasonably foreseeable projects and activities 

will cease. Cleared vegetation due to the Project or past, current, and reasonably foreseeable projects and 

activities are anticipated to regenerate; however, due to the time required to regenerate it is expected that 

the Duration of the cumulative effect will be Long-term.  
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Vegetation clearing for the Project and past, current, and reasonably foreseeable projects and activities are 

anticipated to occur as a one (1)-time event at any one location and is therefore predicted to be Infrequent. 

The alteration of habitat is predicted to be Frequent due to ongoing sensory disturbances (e.g., vehicle 

traffic) associated with the Project and past, current, and reasonably foreseeable projects and activities. 

Therefore, the Frequency of the cumulative effect is predicted to be Frequent.  

Upon the completion of the Project, it is anticipated that the cleared vegetation will be allowed to regenerate 

and interactions with past, current, and reasonably foreseeable projects and activities will end. Therefore, 

the cumulative alteration and/or loss of habitat is considered Fully Reversible.  

Habitat for some Bat species can be resilient to change; however, other species have more specialized 

habitat requirements. It is therefore expected that the cumulative alteration and/or loss of habitat at any 

point in time will be within natural variation and the Context is predicted to be Moderate. 

It is predicted that vegetation clearing and sensory disturbances as the result of the Project and reasonably 

foreseeable projects and activities are Likely to result in the cumulative alteration and/or loss of habitat.  

The alteration and/or loss of habitat is predicted to not alter the integrity of Bat habitat within the WRSA to 

the point where it is not sustainable or available to contribute to ecological function. Therefore, the 

cumulative effect is predicted to be Not Significant.  

The direct effects of habitat loss are relatively well known; however, it is unknown if habitat features (e.g., 

hibernacula, maternity roosts) may be lost or affected due to vegetation clearing or sensory disturbances. 

Uncertainty also exists with respect to the extent that suitable Bat habitat may be altered (e.g., sensory 

disturbances, fragmentation, perceived barriers). Therefore, the Level of Confidence of this assessment is 

Moderate. 

6.3.5.2 Change in Mortality 

The assessment of the cumulative effect of a change in Bat mortality considers potential sources of direct 

mortality and potential effects stemming from landscape and other changes that could affect indirect 

mortality. The cumulative change in mortality characteristics on Bats are summarised below and provided 

in Table 6.3-5. 

A change in mortality through increased vehicle activity (i.e., vehicle collisions) and vegetation clearing (i.e., 

mortality of individuals roosting in harvested trees) may occur due to the Project and past, current, and 

reasonably foreseeable projects and activities (e.g., forestry, Pacific Trails Pipeline). Projects and activities 

are expected to follow mitigation measures, BMPs, and relevant regulations and legislation that are effective 

at maintaining mortality within the range of natural variability. Therefore, the Magnitude for a change in 

mortality is predicted to be Low. 

The residual effects from past, current, and reasonably foreseeable projects and activities that are located 

throughout the WRSA are expected to interact with residual effects of the Project. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

Interactions between the Project’s residual effects and the residual effects of past, current, and reasonably 

foreseeable projects and activities are not expected occur beyond the life of the Project (i.e., <52 years). 

Therefore, the cumulative effect is expected to be Medium-term in Duration.  

Collisions with vehicles are considered the most likely cause of mortality from the Project and past, current, 

and reasonably foreseeable projects and activities, although some mortality may result from vegetation 
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clearing. The frequency of mortality is unknown, but research suggests it is often local, site specific factors 

can increase its frequency, and most mortality would occur from April through October. Therefore, the 

Frequency is predicted to be Infrequent. 

Changes in mortality are anticipated to revert to baseline conditions upon completion of the Project and 

other past, current, and reasonably foreseeable projects and activities. Therefore, the cumulative change 

in mortality is predicted to be Fully Reversible.  

Bat populations in BC are thought to be stable or their population trend is unknown (BC CDC 2015b, c). 

Northern myotis is a provincially blue-listed species and both species are listed as Endangered under SARA 

due to population crashes related to white nose syndrome which is spreading further west. As a result, the 

Context of the cumulative effect is a Moderate rating. 

It is Likely that a cumulative change in mortality will result due to interactions between the Project’s residual 

effects and the residual effects from past, current, and reasonably foreseeable projects and activities. 

The cumulative effect of a change in mortality is not expected to alter the integrity of Bat populations within 

the WRSA to the point where they are not sustainable or available to contribute to ecological function. 

Therefore, the cumulative effect is predicted to be Not Significant.  

The effect of change in mortality is reasonably well known is expected to remain within the range of natural 

variability; however, the effectiveness of mitigation measures have not been proven on past projects and 

the population status of Bats in the region is unknown. Therefore, the prediction has a Moderate 

Confidence. 

6.3.5.3 Change in Movement Patterns 

The CEA of the change in movement for Bats considers any potential barriers, either real or perceived that 

may influence Bat movement patterns. The cumulative effect characteristics for change in movement 

patterns on Bats are summarised below and provided in Table 6.3-5.  

Forest cover within the WRSA has been altered and reduced (i.e., creating natural forest gaps) following 

the mountain pine and spruce beetle outbreaks, and therefore the natural variability in Bat movement 

patterns is expected to have increased. Mitigation measures can be effective at minimizing the effects of a 

project or activity on Bat movement patterns. It is expected that projects and activities will follow mitigation 

measures, BMPs, and relevant regulations and legislation that are considered effective at maintaining 

changes in movement patterns to the range of natural variability. As a result, the Magnitude of the 

cumulative effect is assessed as Low and within the range of natural variability. 

Past, current, and reasonably foreseeable projects and activities are located throughout the WRSA and 

their residual effects have the potential to interact with the residual effects of the Project. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

The residual effects of the Project are predicted to no longer interact with the residual effects of past, 

current, and reasonably foreseeable projects and activities following the end of Post-closure. Therefore, 

the cumulative effect is expected to be Medium-term in Duration.  

Ongoing sensory disturbances (e.g., vehicle traffic), from the Project and past, current, and reasonably 

foreseeable projects and activities, can result in changes in movement patterns and are predicted to be 

Frequent  
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Changes in movement patterns are anticipated to revert to baseline conditions following the Post-closure 

Phase of the Project and are subsequently not anticipated to interact with the residual effects of past, 

current, and reasonably foreseeable projects and activities. As a result, the effect is considered Fully 

Reversible.  

Bat species within the WRSA include two listed species; little brown myotis an Endangered species under 

SARA and the northern myotis which is provincially blue-listed, and also listed as Endangered under SARA. 

The listings under SARA are primarily due to population crashes due to mortality from white nose syndrome, 

which is spreading further west. However, Bat populations in BC are thought to be stable or their population 

trend is unknown (BC CDC 2015b, c). Therefore, the Context of the cumulative effect is rated Moderate. 

Vegetation clearing and sensory disturbances due to the Project and past, current, and reasonably 

foreseeable projects and activities are Likely to result in changes in movement patterns.  

It is predicted that the cumulative effect of a change in movement patterns will not alter the integrity of Bat 

populations within the WRSA the point where they are not sustainable or available to contribute to 

ecological function. Therefore, the cumulative effect is predicted to be Not Significant.  

The effect of change in Bat movement patterns is not well known and mitigation measures have not been 

proven effective on past projects; however, they are anticipated to reduce changes in movement patterns 

to within the range of natural variability. Therefore, the level of Confidence of this prediction is Low.  

6.3.5.4 Summary 

The CEA process identified the following potential residual effects of the Project on the Bats subcomponent:  

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns 

The assessment process characterised the potential cumulative effect due to interactions between the 

residual effects of the Project and the residual effects of past, current, and reasonably foreseeable projects 

and activities (Table 6.3-6). The cumulative effect is not expected to result in a change to the viability and 

persistence of the Bats subcomponent within the WRSA and is therefore predicted to be Not Significant. 
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Table 6.3-5: Summary of Cumulative Effects on Bats Subcomponent 

Cumulative 

Effects 
Contributing Activities within the Project Phases (C, O, D, P)  

Cumulative Effects Characterisation 
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Alteration and/or 

Loss of Habitat  

▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA LT FF FR M L NS M 

Change in 

Mortality 

▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA MT IF FR M L NS M 

Change in 

Movement 

Patterns 

▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA MT FF FR M L NS L 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure 

Magnitude: Low (L), Moderate (M), High (H) 

Geographic Extent: Project Area (PA), Local (LSA), Regional (RSA), Beyond Regional (beyond RSA) 

Duration:  Short-term (ST), Medium-term (MT), Long-term (LT) 

Frequency: Infrequent (IF), Frequent (FF), Continuous (CF) 

Reversibility: Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context:  Low (L), Moderate (M), High (H) 

Significance: Not-Significant (NS), Significant (S)  

Level of Confidence: High (H), Moderate (M), Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing and reasonably foreseeable projects as outlined in 
Table 6.1-1. 
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6.3.6 Western Toad Subcomponent 

The residual effects of the Project on the alteration and/or loss of habitat, change in mortality, and change 

in movement patterns were all assessed as Not Significant, and were carried forward to determine any 

potential cumulative effects. The assessment to determine potential cumulative effects on Western Toad 

considered the interactions between the predicted Project residual effects and the residual effects of past, 

current, and reasonably foreseeable projects and activities (Table 6.1-1). The CEA was conducted 

qualitatively based on the available information, as spatial information was not available for future projects 

and activities or their potential residual effects. Most of the reasonably foreseeable projects and activities 

identified in Table 6.1-1 are anticipated to result in residual effects that interact cumulatively with the Project 

effects of alteration and/or loss of habitat, change in mortality, and change in movement patterns.  

Cumulative effects on Western Toad have been characterised in terms of Direction, Magnitude, 

Geographical Extent, Frequency, Duration, Reversibility, Context, and Likelihood of Effect. Characterisation 

criteria and significance definitions for this CEA are consistent with those presented in 5.4.1 Description 

of Evaluation Criteria. 

6.3.6.1 Alteration and/or Loss of Habitat 

The CEA of the alteration and/or loss of Western Toad habitat residual effect considers the direct loss of 

habitat and the indirect alteration of habitat caused by a change in the quality or availability of habitat in the 

area surrounding a project stemming from project activities. The cumulative alteration and/or loss of habitat 

characteristics on Western Toad are summarized below and provided in Table 6.3-6.  

The clearing of vegetation, fragmentation of habitat, and sensory disturbances caused by the Project and 

past, current, and reasonably foreseeable projects and activities are anticipated to result in the alteration 

and/or loss of habitat. Forestry is expected to account for most of the habitat loss and alteration within the 

WRSA. The spatial and temporal nature of forestry activities are unknown, but it is anticipated that all future 

forestry will be conducted in accordance with legislative requirements and higher-level plans (e.g., Bulkley 

Land and Resource Management Plan [GovBC 1998], Telkwa Landscape Unit Plan [GovBC 1999], Bulkley 

Valley Sustainable Resource Management Plan [BC MAL 2005]). The Magnitude of the cumulative effect 

is predicted to be Low. 

The Project’s residual effects are expected to interact with the residual effects of past, current, and 

reasonably foreseeable projects and activities that are located throughout the WRSA. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

The regeneration of vegetation in areas cleared for the Project and past, current, and reasonably 

foreseeable projects and activities can occur within a relatively short period of time (i.e., <52 years). As a 

result, it is anticipated that the Duration of the effects will be Medium-term.  

Sensory disturbances due to the Project and past, current, and reasonable, foreseeable projects and 

activities are expected to interact on an ongoing basis throughout the length of the Project and are 

anticipated to result in the alteration of habitat. Habitat loss is expected to occur occasionally due to 

vegetation clearing and will occur as a one-time event at any location. As such, the cumulative effect is 

predicted to be Frequent.  

It is anticipated that upon completion of the Project that interactions between its residual effects and the 

residual effects other past, current, and reasonably foreseeable projects and activities will cease, as native 

vegetation is expected to revert to baseline conditions. Therefore, the cumulative effect is assessed as 

Fully Reversible.  
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Natural disturbances (e.g., insect outbreaks) are expected increase in frequency within the timeframe of 

the Project; however, suitable Western Toad habitat (e.g., regenerating harvested areas, burns) are resilient 

to stress and can regenerate within 10 years of a disturbance. Projects and activities are anticipated to 

result in the alteration and/or loss of suitable habitat, but are expected to remain within natural variation and 

regenerate quickly. Hence, the Context of the cumulative effect is rated Moderate. 

The Project and past, current, and reasonably foreseeable projects and activities are expected to require 

vegetation clearing and may cause habitat fragmentation and sensory disturbances that are Likely to result 

in the alteration and/or loss of habitat.  

It is not expected that the cumulative effect of alteration and/or loss of habitat will alter the integrity of 

Western Toad habitat within the WRSA to the point where it is not sustainable or available to contribute to 

ecological function. Therefore, the cumulative effect is predicted to be Not Significant.  

The amount or location of the alteration or loss of habitat is unknown due to the uncertainties of spatial and 

temporal nature of the anticipated natural and anthropogenic disturbance. However, it is anticipated that 

the effectiveness of mitigation measures and the resilient nature of suitable habitat will minimize the 

cumulative alteration and/or loss of habitat. Consequently, the Level of Confidence in the assessment is 

Moderate.  

6.3.6.2 Change in Mortality 

The CEA of a change in Western Toad mortality considers potential sources of mortality from direct 

interactions and potential effects that could affect indirect mortality. The cumulative effect characteristics 

for change in mortality on Western Toad are summarised below and provided in Table 6.3-6. 

The cumulative change in mortality is expected to be reduced by the implementation of effective mitigation 

measures for past, current, and reasonably foreseeable projects and activities to maintain most 

anthropogenic mortality within the range of natural variability. Recreational and other activities that include 

vehicle traffic may not always follow guidelines or regulations and mortality events are expected to occur, 

typically adjacent to breeding ponds. Consequently, the Magnitude of the cumulative effect is assessed as 

Moderate.  

Past, current, and reasonably foreseeable projects and activities are located throughout the WRSA and 

their residual effects have the potential to interact with residual effects from the Project. Therefore, the 

Geographic Extent of the cumulative effect is predicted to be Regional. 

It is expected that the interactions between the residual effects of the Project and the residual effects of 

past, current, and reasonably foreseeable projects and activities will not occur beyond the life of the Project 

(i.e., <52 years). Therefore, the cumulative effect is expected to be Medium-term in Duration.  

Vehicle collisions and environmental contamination are anticipated to be the two (2) main sources of 

anthropogenic mortality in the WRSA. Although the exact number of mortalities is unknown, it is expected 

that mortalities from vehicle collisions occur regularly on resource roads during the growing season. As a 

result, the Frequency is assessed as Frequent.  

Any changes in mortality due to the Project are expected to revert to baseline conditions upon completion 

and will no longer interact cumulatively with the residual effects of past, current, and reasonably foreseeable 

projects and activities. As such, the cumulative effect is predicted to be Fully Reversible.  
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Western Toad is listed as Special Concern under SARA, and while it is widespread and abundant across a 

large portion of its Canadian range, its population sizes or trends are mostly unknown (COSEWIC 2012b). 

The main mortality threats are vehicle collisions and the disease chytridiomycosis, spread by chytrid fungus. 

This species is an explosive breeder with thousands of eggs laid per female, which in combination with high 

adult survival, is used to sustain populations through periods of poor reproductive success. So, any threats 

that affect adult survival can have particularly pronounced population level effects (ECCC 2016). Due to 

the uncertainty related to Western Toad population characteristics, sensitivity to adult mortality, and the 

listing as Special Concern under SARA the Context was assessed as Moderate.  

Most mortalities (i.e., mortality from vehicle collisions) that are associated with the Project and past, current, 

and reasonably foreseeable projects and activities are predicted to Likely result in a change in mortality. 

The integrity of Western Toad populations within the WRSA are not expected change to the point where 

they are not sustainable or available to contribute to ecological function due to the cumulative change in 

mortality. Therefore, the cumulative effect is predicted to be Not Significant.  

The effect of a change in mortality is reasonably well known, with any changes in mortality expected to be 

minimized due to mitigation measures and remain within the range of natural variability. As such, the Level 

of Confidence of this assessment is High. 

6.3.6.3 Change in Movement Patterns 

The CEA of the change in movement patterns for Western Toad considers potential barriers, either real or 

perceived that may influence movement patterns. The cumulative effect characteristics for change in 

movement patterns on Western Toad are summarised below and provided in Table 6.3-6. 

The habitat suitability mapping identified the extensive distribution of suitable habitat throughout the WRSA 

and the use of mitigation measures are anticipated to minimize the cumulative effect that may disrupt 

movement patterns. Due to this the Magnitude is assessed as Low. 

Past, current, and reasonably foreseeable projects and activities are located throughout the WRSA and are 

anticipated to result in residual effects that may interact with the residual effects of the Project. Therefore, 

the Geographic Extent of the cumulative effect is predicted to be Regional. 

It is anticipated that the residual effects of the Project will end following Post-closure and then will not 

interact with the residual effects of past, current, and reasonably foreseeable projects and activities. 

Therefore, the cumulative effect is expected to be Medium-term in Duration.  

Sensory disturbances (e.g., vehicle traffic, human presence) are expected to occur on a regular and 

ongoing basis for the duration of the Project and past, current, and reasonably foreseeable projects and 

activities. Due to this the Frequency was assessed as Frequent. 

The residual effects of the Project are expected to end following the Post-closure Phase and will not interact 

with the residual effects of past, current, and reasonably foreseeable projects and activities after the life of 

the Project. Consequently, the Reversibility of the cumulative effect is predicted to be Fully Reversible.  

Western Toad is listed as Special Concern under SARA, with transportation corridors and invasive species 

identified as the primary threats. Reasonably foreseeable projects and activities are expected to require the 

building of additional transportation infrastructure, which can act as a barrier to toad movement. Approved 

projects and activities are anticipated to utilize mitigation measures to minimize potential barriers to 

movement and suitable toad habitats for breeding, dispersal, and foraging habitat are widely available in 
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the WRSA. Chytrid fungus has been identified as the main invasive species concern, although no mass 

mortality events have been detected despite the fungus being widespread across BC. Western Toads are 

considered to have high resilience to disturbance in the absence of their primary threats and are therefore 

assessed as a Moderate Context.  

It is anticipated that sensory disturbances, habitat fragmentation, and vegetation clearing due to the Project 

and past, current, and reasonably foreseeably projects and activities are Likely to result in a change in 

movement patterns.  

Western Toad movement patterns within the WRSA are not expected to be altered to the point where they 

are no longer sustainable or available to contribute to the ecological function of the regional population. 

Therefore, the cumulative effect is predicted to be Not Significant. 

The affect that habitat alteration and/or loss, sensory disturbances, and transportation corridors on changes 

in toad movement patterns are reasonably well understood. Mitigation measures anticipated for approved 

projects are known to be effective; however, it is not known if all activities will also employ mitigation 

measures to reduce the cumulative effect. As a result, the Level of Confidence of this prediction is Moderate. 

6.3.6.4 Summary 

The CEA process identified the following potential residual effects of the Project on the Western Toad 

subcomponent:  

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns 

The assessment process characterised the potential cumulative effect due to interactions between the 

residual effects of the Project and the residual effects of past, current, and reasonably foreseeable projects 

and activities (Table 6.3-6). The cumulative effect is not expected to result in a change to the viability and 

persistence of the Western Toad subcomponent within the WRSA and is therefore predicted to be Not 

Significant. 
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Table 6.3-6: Summary of Cumulative Effects on Western Toad Subcomponent 

Cumulative 

Effects 

Contributing Activities within the Project Phases  

(C, O, D, P)  

Cumulative Effects Characterisation 
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Alteration and/or 

Loss of Habitat  

▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA MT FF FR M L NS M 

Change in 

Mortality 

▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in in Table 5.1-2 C, O, D, P). 

M RSA MT FF FR M L NS H 

Change in 

Movement 

Patterns 

▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably Foreseeable developments within the WRSA as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

L RSA MT FF FR M L NS M 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure 

Magnitude: Low (L), Moderate (M), High (H) 

Geographic Extent: Project Area (PA), Local (LSA), Regional (RSA), Beyond Regional (beyond RSA) 

Duration:  Short-term (ST), Medium-term (MT), Long-term (LT) 

Frequency: Infrequent (IF), Frequent (FF), Continuous (CF) 

Reversibility: Fully reversible (FR), Partially reversible (PR), Irreversible (IR)  

Context:  Low (L), Moderate (M), High (H) 

Significance: Not-Significant (NS), Significant (S)  

Level of Confidence: High (H), Moderate (M), Low (L) 

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing and reasonably foreseeable projects as outlined in 
Table 6.1-1. 
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6.4 Summary of Potential Cumulative Effects 

The following Project-related residual effects on the Wildlife VC were carried forward to the CEA: 

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns. 

The Project’s residual effects, in conjunction with the residual effects of other past, present, and reasonably 

foreseeable future projects and activities within the Wildlife RSAs, are not expected to result in a change to 

the viability or persistence of the Wildlife VC within the Wildlife RSAs beyond an acceptable level (i.e., 

where it is not sustainable or is unavailable to contribute to biodiversity and ecosystem function). Future 

forestry activities are anticipated to have the greatest contribution to cumulative effects on the Wildlife VC; 

however, this is expected to be mitigated by the implementation of provincial and regional guidelines, 

including biodiversity and old growth forest management objectives under the Provincial Non-Spatial Old 

Growth Forest Order (GovBC 2004) and applicable land use plans (2.4 Land Use Plans). Consequently, 

the cumulative effects on the Wildlife VC are predicted to be Not Significant (Table 6.4-1).  



BC EAO EAC APPLICATION – TENAS PROJECT Section 4.0 Environmental Effects Assessment 

 Chapter 8 Wildlife Valued Component 

 

TELKWA COAL LIMITED, A SUBSIDIARY OF ALLEGIANCE COAL LIMITED - MAY 2022  211 

Table 6.4-1: Summary of Cumulative Effects on Wildlife Valued Component (VC) 

VC Subcomponent 
Potential Cumulative 
Effect Contributing Activities within the Project Phases (C, O, D, P)  

Cumulative 

Effect (Yes/No) 

Significant 

(Yes/No) 

▪ Furbearers 

▪ Caribou 

▪ Grizzly Bear 

▪ Moose 

▪ Bats 

▪ Western Toad 

Alteration and/or loss of 

habitat  
▪ Existing activities1 (e.g., agriculture, forestry, harvesting, and 

recreation) (C, O, D, P) 

▪ Reasonably foreseeable developments2 within the WRSAs as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

Yes No 

▪ Furbearers 

▪ Caribou 

▪ Grizzly Bear 

▪ Moose 

▪ Bats 

▪ Western Toad 

Change in mortality ▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably foreseeable developments within the WRSAs as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

Yes No 

▪ Furbearers 

▪ Caribou 

▪ Grizzly Bear 

▪ Moose 

▪ Bats 

▪ Western Toad 

Change in movement 

patterns 
▪ Existing activities including: agriculture, forestry, harvesting, and 

recreation (C, O, D, P) 

▪ Reasonably foreseeable developments within the WRSAs as 

outlined in Table 6.1-1 (C, O, D, P) 

▪ Project-related activities that could interact with the above 

activities, as outlined in Table 5.1-2 (C, O, D, P). 

Yes No 

Notes: C, O, D, P represent Project Phases: (C)onstruction, (O)peration, (D)ecomissioning and Reclamation, (P)ost-closure  

Project=Tenas Project; VC=Valued Component; WRSA=Wildlife Regional Study Area 

1Present projects and activities that are expected to have ongoing disturbance into the future. 

 2Projects and activities that are expected to occur (i.e., proposed new disturbance) in the future.  

See Table 5.1-2 for list of applicable activities for each listed Project phase, unless otherwise noted in this table. Includes all existing and reasonably foreseeable projects as outlined in Table 6.1-1. 
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7. SUMMARY OF EFFECTS ASSESSMENT ON WILDLIFE VALUED 

COMPONENT (VC) 

The following potential residual effects of the Project are predicted to occur due to the Project on the Wildlife 

VC and its associated subcomponents: 

 alteration and/or loss of habitat; 

 change in mortality; and 

 change in movement patterns. 

Mitigation measures employed during all Project phases are expected to eliminate, minimize, and/or control 

potential adverse Project residual effects on the Wildlife VC; however, it is not anticipated that all residual 

effects will be fully mitigated and that some are anticipated to result from the Project during the Construction, 

Operation, Decommissioning and Reclamation, and Post-closure phases.  

The Project-related residual effects on Furbearers, Caribou, Grizzly Bear, Moose, Bats, and Western Toad 

subcomponents are predicted to be Not Significant. As such, the Project-related residual effects are not 

expected to result in a change to the population viability or persistence of the Wildlife VC within the Wildlife 

RSAs beyond an acceptable level (i.e., where it is not sustainable or is unavailable to contribute to 

biodiversity and ecosystem function) and are predicted to be Not Significant. 

All Project-related adverse residual effects were carried forward into the CEA and were assessed relative 

to their spatial and temporal overlap with the residual effects of other past, present, and reasonably 

foreseeable future projects and activities within the WRSAs. The cumulative effects of the Project are not 

expected to result in a change to the viability or persistence of the Wildlife VC within the WRSAs beyond 

an acceptable level (i.e., wildlife species composition and populations are expected to remain sustainable 

and available to contribute to biodiversity and ecosystem function). Future forestry activities are anticipated 

to have the greatest contribution to cumulative effects on the Wildlife VC; however, this is expected to be 

mitigated with the implementation of provincial and regional guidelines and management objectives. As a 

result, the cumulative effects on the Wildlife VC are predicted to be Not Significant.  
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8. FOLLOW-UP STRATEGY 

Monitoring and adaptive management will be used to address uncertainties with the current assessment 

and will work towards following goals: 

 verify the accuracy of the residual effects and cumulative effects predictions; and the value of 

proposed mitigation measures; 

 identify unexpected environmental constraints; 

 assess the efficacy and value of the proposed mitigation measures; 

 modify or implement additional mitigation measures, in accordance with adaptive management 

plans, to maintain that the effect predictions remain valid; and 

 implement additional mitigation measures in accordance with adaptive management plans. 

Targeted monitoring and inspections will be completed by environmental inspectors (i.e., onsite monitors) 

during the Construction, and Operation phases to verify that Project design and mitigation measures (5.3 

Mitigation Measures) have been appropriately applied and maintained. Following verification 

environmental inspectors will evaluate the success of Project design and mitigation measures and assist in 

the determination if adaptive management measures are required.  

Monitoring of Parameters of Potential Concern/Contaminants of Potential Concern (POPC/COPC) and 

Parameters of Concern/Contaminants of Concern (POC/COC) identified for aquatic life, wildlife, terrestrial 

vegetation, human health, and land uses will be conducted for soils, vegetation, sediment, and surface and 

groundwater. 

Adaptive management techniques will be employed where Project design measures and mitigation 

measures are found to be unsuccessful. When updating mitigation measures using adaptive management 

techniques key stakeholders, Indigenous groups, and government agencies will be invited, where 

appropriate, to provide input. Management plans, including the WMP, will be considered living documents 

and updated when warranted to include input from consultations, monitoring results, regulatory or legislative 

changes, and any updated, improved, or revised BMPs and scientific methods. Project monitoring and 

adaptive management plans specific to Wildlife include: 

 Wildlife will be routinely monitored throughout the life of the Project in accordance with the WMP; 

and  

 Progressive reclamation and revegetation of disturbed areas (i.e., transitioning into wildlife habitat) 

will be monitored in accordance with the RCP. 

Wildlife movements across the WLSA may bring it into contact with Project components and activities (i.e., 

vehicle traffic) which can result in mortalities and changes to movement patterns. Project design and 

mitigation measures (5.3) have been identified that are expected to minimize the likelihood of these from 

occurring. However, changes in wildlife habitat and movement patterns over the life of the Project and 

require adaptive management techniques to update Project design and mitigation measures. The potential 

for these changes will require environmental inspectors to continually monitor for changes in Wildlife 

mortality or movement patterns and assess whether adaptive management techniques are warranted. No 

other additional monitoring or follow-up for the Wildlife VC is proposed at this time; however, if concerns 

involving wildlife are noted during the life of the Project (e.g., feeding of wildlife, disturbance of wildlife), 

Project design measures and mitigation measures will be reviewed and adapted to minimize any effects on 

the Wildlife VC. 
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