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Executive Summary 
 
 
The Tulsequah Chief Mine Project currently has a valid Project Approval Certificate, issued under the 
British Columbia Environmental Assessment Act in 1998 and subsequently re-issued in 2002.  It has also 
received a positive screening pursuant to the Canadian Environmental Assessment Act, and a Special 
Use Permit from the Province of British Columbia for the construction and operation of a limited access, 
all-season road from Atlin B.C. to the Tulsequah Chief Minesite.  Recently, Redfern Resources Limited 
(Redfern) identified that year-round use of air cushion barges (ACBs) on the Taku River represents a 
technically, financially and environmentally preferable option for shipment of mine supplies and mineral 
concentrate to and from the Tulsequah Chief Mine. 
 
In August 2007, an assessment of the potential environmental effects associated with the ACB 
transportation option was presented in the document Tulsequah Chief Mine ACB Transportation System 
Volume 2: Supporting Information for the BC Project Approval Certificate Amendment and The Alaska 
Coastal Zone Consistency Review (GLL, 2007a).  This assessment reviewed the potential environmental 
effects related to year-round use of the ACB transportation system, which includes the ACB and the 
associated tug and amphitrac towing vessels; the ACB access road, which extends from the end of the 
previously reviewed road (the limestone quarry south of the Tulsequah Chief Mine) to the ACB landing 
site; and the ACB landing site. 
 
This document provides additional detailed assessment information on the ACB transportation system to 
supplement the above certificate amendment document, and includes a quantitative assessment of the 
potential effects of the ACB transportation system on habitats used by wildlife including, black and grizzly 
bears, moose, wolves, fishers, trumpeter swans, waterfowl, breeding birds, raptors, amphibians, and rare 
plants and ecosystems, as well as the potential risks to those species in the project area.  This document 
outlines the methods of the evaluations that were done, and provides the quantitative and qualitative 
information that formed the basis of the summary provided in the certificate amendment document.  The 
scope of these assessments is restricted to the ACB transportation system, although the detailed 
assessment does provides information on the potential habitat effects and risks to the above listed 
species from non-industrial, other industrial/commercial users and aspects of the Tulsequah Chief Mine 
that have previously been assessed.  This is to ensure that a complete assessment is provided on the 
habitat and mortality risks to the above listed species, but does not attempt to re-assess the Tulsequah 
Chief Mine infrastructure that was previously assessed and approved.   
 
This document does many things including: summarize the issues and concerns from First Nations, 
government regulators, and wildlife biologists as well as those identified in previously published reports; 
provide additional background information for some of the species, assess the habitat effects of the 
proposed ACB transportation system for each species and asses the mortality risks for each species. 
 
The habitat effects assessment area was designed to look at the potential effects of the proposed ACB 
development on habitats used by each species.  Habitat suitability modeling was conducted to identify 
seasonal high value habitats for each of the species.  These high value habitats were then compared to 
the proposed development footprint to evaluate the potential effect of the project.  Direct habitat effects 
were assumed to occur where the actual infrastructure was located, and caused the habitat value to be 
reduced significantly from the original high value.  Indirect habitat effects were assumed to extend outside 
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of the actual infrastructure footprint in a Zone of Influence (ZOI), where it was assumed that high value 
habitats were also reduced in value.  The direct and indirect habitat effects analyses were conducted 
under three scenarios: Current Baseline (pre-mine), Construction/Operations (during mine) and Post-mine 
(50 years post-mine).  Based on the result of the habitat effects assessment, a habitat risk assessment 
was conducted which evaluated the risk to high value habitats, identified mitigation measures to minimize 
this risk and determined the residual habitat risk once the mitigation measures were implemented. 
 
The mortality risk assessments conducted were qualitative in nature, based on the best available 
knowledge of the existing population that could be expected within the assessment area and assessment 
of the interactions with the project.  The assessment was based on the number of animals in the area that 
could interact with the proposed development, the potential mortality risks associated with the project and 
the frequency and magnitude of the potential interactions with the species.  Based on this information, 
mitigation measures were identified to reduce the risk, and mortality thresholds were developed.   
 
Table ES-1 summarizes the results of the habitat effects assessment for the various species during the 
construction and operation phases of the proposed project.  It includes the area of available high value 
habitat and the percent of this habitat affected by the project. 
 

Table ES-1. Summary of habitat effects assessment results by species for the 
ACB transportation system. 

Species Seasonal Habitat 
Total 

Habitat 
Area (ha) 

Direct 
Effects 

(ha) 

Indirect 
Effects 

(ha) 

Total 
Effects 

(ha) 

% Effect 
Direct 

% Effect 
Indirect 

% Effect 
Total 

Spring 25,096 17 1,364 1,381 0.1% 5.4% 5.5% 

Summer 25,748 18 1,377 1,395 0.1% 5.3% 5.4% 
Grizzly/ 

Black Bears 
Fall 18,487 2 456 458 0.0% 2.5% 2.5% 

Spring 20,812 8 976 984 0.0% 4.7% 4.7% 

Summer 26,461 25 869 894 0.1% 3.3% 3.4% Moose 

Winter 24,818 25 1,304 1,329 0.1% 5.3% 5.4% 

Summer 20,667 40 990 1,030 0.2% 4.8% 5.0% 

Winter 2,493 12 213 225 0.5% 8.5% 9.0% Fisher 

Reproductive 2,705 5 358 363 0.2% 13.2% 13.4% 

Waterfowl Reproductive 9,900 0 137 137 0.0% 1.4% 1.4% 

Shorebirds Reproductive 2,181 17 237 254 0.8% 10.9% 11.7% 

Forest Birds Reproductive 68,952 40 1,067 1,107 0.1% 1.5% 1.6% 

Unknown Nesting 3,064 0 79 79 0.0% 2.6% 2.6% Trumpeter 

Swan Observed Nesting 6,837 0 58 58 0.0% 0.9% 0.9% 

Potential Nesting 14,726 24 625 649 0.2% 4.2% 4.4% 
Bald Eagles 

Known Nesting 94 0 7 7 0.0% 7.4% 7.4% 

Amphibians Reproductive 17,350 19 490 509 0.1% 2.8% 2.9%  
 
Table ES-2 summarizes the residual habitat and mortality risks associated with the project for each 
species following the implementation of the proposed mitigation measures and monitoring measures. 
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Table ES-2. Summary of Habitat and Mortality Risks Associated with the 

Proposed ACB Development by Species 

Species Seasonal Habitat Final Habitat Risks Final Mortality Risk 

Grizzly/Black Bear Foraging (Spring, Summer, Fall) Nil to Low Very Low to Low 

Foraging (Summer) 

Reproduction (Spring) 
Nil to Low Very Low to Low 

Moose 

Winter Low (- Moderate) Low (- Moderate) 

Foraging (Spring, Summer, Fall) Very Low to Low Nil to Low 
Wolves 

Foraging (Winter) Low Low (- Moderate) 

Foraging (Winter, Summer)  Nil to Low Low  
Fisher 

Reproduction (Winter) Low Low 

Trumpeter Swan Reproductive (Spring) Nil to Low Very Low to Low 

Bald Eagles Reproductive (Spring) Nil to Low Very Low to Low 

Forest Bird Breeding 

Raptor Breeding Other Birds 

Waterfowl and Shorebird Breeding 

Nil to Low Very Low to Low 

Amphibians Living (Breeding and upland 
areas) Nil to Low Low 

Rare Plants and 
Ecosystems N/A Very Low to Low N/A 

 
Within the habitat and mortality risk assessment, the determination of the level of risk to a particular 
species was occasionally hampered by uncertainties regarding current population demographics, habitat 
use, mortality levels and interspecies interactions.  Depending on the level of uncertainty, the final habitat 
or mortality risk to the species may be increased as a result.  The largest uncertainties identified during 
the habitat and mortality risk assessments related to moose and wolf populations within the project area, 
the extent of interactions between these two species and the impact that the proposed development will 
have on these interactions.  Table ES-3 details some of these uncertainties. 
 

TableES-3. Uncertainties Regarding Habitat and Mortaltiy Risks to Wolves and 
Moose 

Species Habitat or Mortality Risk Uncertainty 

Increased predation by wolves using 
ACB route or along ACB access road 
during winter 

The extent to wolves will use the ACB track and ACB road as 
well as the level to which this will increase wolf predation in 
the study area is not well understood.    

The potential for increased moose mortality, may vary highly 
between years due to wolf movements. 

Uncertainty regarding the number of wolves that may be able 
to take advantage of the ACB corridor. 

Moose 

Increase mortality due to reduced ability 
to use/access foraging or security 
habitats 

Some uncertainty regarding the effect of the ACB operation 
along the Taku River in the winter and the extent to which 
habitat fragmentation if berms created in snow by ACB 
passage.   
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Species Habitat or Mortality Risk Uncertainty 

Wolves 

Project effects (both habitat and 
mortality effects) could lead to a decline 
in moose populations resulting in wolf 
declines or desire to do predator control 
to reduce moose mortality. 

Uncertainty regarding the effect of the ACB project on the 
interactions between wolf populations and moose. 

 
Overall, the majority of the habitat and mortality risks to terrestrial wildlife species associated with the 
proposed project were assessed to be low.  A variety of mitigations measures have been identified to 
minimize the potential effects of the projects and monitoring programs have been proposed to address 
uncertainties surrounding the habitat and mortality risk assessments as well as ensure the effectiveness 
of the mitigation measures.  The mitigation measures and monitoring programs are described in this 
document for the various species to which they apply.  They will also be compiled into a wildlife 
management plan for the proposed project and used to guide construction and operation practices and 
procedures. 
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1. Introduction 

The Tulsequah Chief Mine Project currently has a valid Project Approval Certificate, issued under the 
British Columbia Environmental Assessment Act in 1998 and subsequently re-issued in 2002.  It has also 
received a positive screening pursuant to the Canadian Environmental Assessment Act, and a Special 
Use Permit from the Province of British Columbia for the construction and operation of a limited access, 
all-season road from Atlin B.C. to the Tulsequah Chief Minesite.  Recently, Redfern Resources Limited 
(Redfern) identified that year-round use of air cushion barges (ACBs) on the Taku River represents a 
technically, financially and environmentally preferable option for shipment of mine supplies and mineral 
concentrate to and from the Tulsequah Chief Mine. 
 
In August 2007, an assessment of the potential environmental effects associated with the ACB 
transportation option was presented in the document Tulsequah Chief Mine ACB Transportation System 
Volume 2: Supporting Information for the BC Project Approval Certificate Amendment and The Alaska 
Coastal Zone Consistency Review (GLL 2007a).  This assessment reviewed the potential environmental 
effects related to year-round use of the ACB transportation system, which includes the ACB and the 
associated tug and amphitrac towing vessels; the ACB access road, which extends from the end of the 
previously reviewed road (the limestone quarry south of the Tulsequah Chief Mine) to the ACB landing 
site; and the ACB landing site. 
 
This document provides additional detailed assessment information on the ACB transportation system to 
supplement the above certificate amendment document, and includes a quantitative assessment of the 
ACB transportation system on habitats used wildlife including, black and grizzly bears, moose, wolves, 
fishers, trumpeter swans, waterfowl, breeding birds, raptors, amphibians, rare plants and ecosystems and 
the potential risks to those species in the project area.  This assessment outlines the methods of the 
evaluation that was done, providing the quantitative information that formed the basis of the summary 
provided in the EA amendment document.  The scope of these assessments are restricted to the ACB 
transportation system, although the detailed assessment does provides information on the potential 
habitat effects and risks to the above listed species from non-industrial, other industrial/commercial users 
and aspects of the Tulsequah Chief Mine that have previously been assessed.  This is to ensure that a 
complete assessment is provided on the habitat effects and risks to the above listed species, but does not 
attempt to re-assess the Tulsequah Chief Mine infrastructure that was previously assessed and 
approved. 
 
 
1.1 Summary of Available Information 

Information for each species was previously summarized in the Tulsequah Chief Mine ACB 
Transportation System Volume 2: Supporting Information for the BC Project Approval Certificate 
Amendment and The Alaska Coastal Zone Consistency Review (GLL 2007a) and Tulsequah Chief Mine 
ACB Transportation System - Supplemental Wildlife Information and 2007 Survey Results (GLL 2007b).  
If additional information has been obtained since those documents were published, it is provided in the 
species assessments. 
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1.2 Summary of Issues and Concerns 

Issues and concerns for the wildlife species and ecosystems from the proposed ACB transportation 
system were determined through a review of the Tulsequah Chief Mine Air Cushion Barge Transportation 
System Volume 1: Project Description (GLL 2007c); information from the 1997 Environmental 
Assessment regarding baseline data, effects assessment and mitigation measures; as well as input from 
the Taku River Tlingit First Nation (TRTFN); professionals familiar with the species and their habitat use 
and resource development; and discussions with government regulators.  For each species, a number of 
specific issues and concerns related to the ACB transportation system were identified and then compiled 
as a more general concern/issue, which could be assessed using a specific assessment method. 
 
The specific issues and concerns addressed for each species are summarized in a table at the beginning 
of each chapter.  
 
 
1.3 Effects Assessment Study Area 

The distribution, use and availability of high value foraging habitats for each species in the lower Taku 
and Tulsequah watersheds in relation to the proposed ACB transportation system was used to help 
delineate the habitat effects assessment area.  Much of the seasonal high value habitats were found to 
be associated with floodplain, estuary, wetland and lower elevation forest habitats in the lower Taku and 
Tulsequah watersheds.  The habitat effects assessment area was designated to primarily look at potential 
effects on habitats used by each species that are found closely associated with the ACB route, and was 
delineated to encompass the floodplain habitats and forested slopes surrounding the proposed ACB 
transportation route and ACB access road.  Effects from noise, increased/reduced visibility or changes to 
water or sediments that may affect individual animals or their habitats are not expected to extend beyond 
the height of land surrounding the ACB transportation route and ACB access road.  The area used in the 
assessment of the proposed ACB transportation system on wildlife, their habitats and ecosystems 
encompasses approximately ~40,000 ha in BC and ~86,000 ha in Alaska and is outlined in Figure 1. 
 
 
1.4 Infrastructure Assessed 

The current infrastructure in the lower Taku and Tulsequah River areas was identified and included the 
existing Canarc camp and airstrip, the existing Tulsequah camp, various buildings used as seasonal and 
year-round residences along the Taku River in both BC and Alaska, and Taku Lodge in Alaska.  The 
proposed infrastructure areas available as digital information included the ACB landing site, the proposed 
ACB route and the proposed ACB access road, as well as the infrastructure that had been reviewed 
during the previous environmental assessment (e.g. airstrip, mine-site, tailings areas, NAG/PAG areas 
and roads to access the tailings, NAG/PAG and airstrip from the mine site).  To determine the area of 
disturbed habitat, it was assumed that all ACB-related roads would require a linear clearing 30 m wide, 
and that MX roads would require a linear clearing 25 m wide. 
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Figure 1. Project effects assessment area. 
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1.5 General Assessment Methods 

Two types of assessments were conducted in the evaluation of the proposed ACB Transportation Option 
on wildlife and ecosystems; one was an assessment of risk to the continued habitat use by the species, 
the other was an assessment of mortality risk to the species.   
 
1.5.1 Habitat Risk Assessment Methods 

To determine the risk for habitat use, an evaluation was conducted to predict the direct and indirect 
effects on habitats through the use of habitat suitability modeling.  Seasonal high value habitats were 
identified using a variety of species dependent methods..  In many cases, habitat suitability models and 
mapping had been developed through the assessments conducted between 2003 and 2005 and were 
used (e.g. grizzly bear, moose).  For other species, additional modeling was completed using the 
available Terrestrial Ecosystem Mapping (TEM) at 1:50,000 or TRIM based information.  For Alaska, 
where ecosystem mapping was not available, a combination of available mapping and imagery along with 
field assessment information was used to develop relatively simple models.  Direct habitat effects were 
assumed to occur where the actual infrastructure was located, and caused the habitat value to be 
reduced significantly from the original high value.  Indirect habitat effects were assumed to extend outside 
of the actual infrastructure footprint into a Zone of Influence (ZOI), where it was assumed that high value 
habitats were also reduced in value.  Habitat fragmentation was also assessed when considering the risk 
to habitats, through a qualitative assessment of the amount of habitat that the infrastructure could isolate 
or affect movements to.   
 
1.5.1.1 Scenario Analyses 

The direct and indirect habitat analyses were conducted under three scenarios: Current Baseline, 
Construction/Operations and Post-mine.  The Current Baseline scenario included the pre-development 
and pre-exploration operating regime of Tulsequah Chief and Canarc Polaris camps, where there was 
periodic maintenance and care-taking activities, but overall use of the camps was limited.  In the baseline 
scenario, all existing residential buildings and facilities are assumed to exist and the habitat suitability 
values are reduced.   
 
For the Construction/Operations scenario, all of the proposed infrastructure developments were assumed 
to be completed, and the direct and indirect effects reflect a reduction for the habitats.  The Canarc Camp 
and Airstrip were also assumed to be operating at a level similar to that observed during 2007.   
 
The Post-mine scenario was developed based on the assumptions that the Tulsequah Chief Mine 
infrastructure areas, with the exception of the tailings area, as well as the ACB transport system areas 
would be fully reclaimed and restored to their current ecosystems and ecological values.  The post-mine 
scenario was assumed to be approximately 50 years after mine closure, when natural succession 
patterns have been re-established within the ecological communities in the infrastructure areas.  The 
ecosystem types in the post-mine scenario for the infrastructure areas were assumed to be the same as 
those that were existing prior to the proposed development, as the slopes would be re-contoured, soils 
replaced and drainage patterns re-established.  Field observations during 2007 of the high value sites re-
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established on previously disturbed sites such as the roads near Big Bull mine and at Canarc Camp 
suggest that post-mine habitats will regenerate relatively quickly in this area. 
 
1.5.1.2 Accuracy of Ecosystem Mapping Used 

The BC portions of the majority of the habitat assessments rely primarily on the 1:50,000 TEM prepared 
by Marcoux (1997) and Fuller (2002).  Currently, there has not been a formal or statistically based 
accuracy assessment of the TEM, although the mapping was reviewed by the Ministry of Environment, 
Lands and Parks and the Ministry of Forests’ Regional Ecologist (Fuller 2002).  The 1:50,000 TEM 
achieved a polygon inspection rate of between 4 and 14% by Marcoux (1997) and 15% by Fuller (2002).  
Fuller (2002) in his report noted that the existing classification for the CWHwm subzone “…fit moderately 
well for the units identified, however certain site series were not found during sampling…”.  The summary 
report prepared for the 1:10,000 TEM (GLL 2007d) conducted in the Tulsequah River for the proposed 
infrastructure areas was able to achieve a 49% polygon inspection rate and confirmed the ecosystems 
found in Marcoux (1997) and Fuller (2002).  Additional field sampling, which was used to delineate 
1:10,000 mapping (GLL 2007d) for the proposed ACB landing area and ACB access road, found that 
middle-bench floodplain habitats were more common than mapped in the 1:50,000 TEM, but that the 
areas were limited and less than 10 ha total.  Based on the various reviews, the ecosystems mapped in 
the 1:50,000 TEM can be considered moderately accurate.  The high value sites identified and field 
reviewed within the Tulsequah River area could be considered quite accurate due to the level of field 
assessments conducted within them. 
 
1.5.1.3 Habitat Risk Assessment Summary Table 

Following the completion of the habitat suitability modeling and the evaluation of the direct and indirect 
habitat effects under each of the three scenarios, a Habitat Risk Assessment Summary table was created 
for each species.  These tables are outlined in Appendix B-1 and were built using the criteria and 
definitions outlined in Table 1. 
 
1.5.2 Mortality Risk Assessment Methods 

The mortality risk assessments conducted were qualitative in nature, based on the best available 
knowledge of the existing population that could be expected within the assessment area and assessment 
of the interactions with the project.  The assessment was based on the following steps: 
 

1. Identify the number of animals in the area that could interact with the proposed 
development. 

2. Identify the mortality risks and potential opportunities/frequency for interactions with 
the animal. 

3. Identify the mitigation measures that would be used to reduce risks. 

4. Identify thresholds and the actions to be taken when the thresholds are reached. 
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The purpose of the risk assessment was to put the potential mortality risk into relative terms and attempt 
to understand the interactions of the proposed development and potential mortality to help design 
effective mitigation and monitoring measures. 
 
1.5.2.1 Mortality Risk Assessment Summary Table 

A Mortality Risk Assessment Summary table was completed for each species and is provided in Appendix 
B-2, using the criteria and definitions outlined in Table 2. 
 

Table 1. Ratings Criteria for Habitat Risks 

Criterion Description of Criterion Rating Rating Description 

Nil The effect is not expected to affect any 
habitat. 

Very Low Less than 1% of available habitat 
affected. 

Low Between 1 and 10% of available habitat 
affected. 

Moderate Between 10 and 19.99% of the 
available habitat affected. 

High Between 20 and 29.99% of the 
available habitat affected. 

In relation to habitat 
loss, potential 
magnitude/severity 
details the level to which 
habitats will be affected. 

Very High 30% or more of the available habitat 
affected. 

Nil The effect is not expected to cause 
habitat fragmentation. 

Low Linear development does not act as a 
barrier to wildlife movements except on 
a temporary basis when vehicles are 
present (once the vehicle has passed 
there is no hesitation in crossing); OR 
linear development acts as a complete 
barrier* or a semi-permeable barrier** 
to wildlife movements but amount of 
habitat isolated by the development is 
very low or low (as defined under 
habitat loss); OR linear development 
acts as a semi-permeable barrier to 
wildlife movements and amount of 
habitat affected by the development is 
moderate (as defined under habitat 
loss). 

Potential 
Magnitude/ 
Severity 

The predicted 
magnitude of 
the effect; differs 
for habitat loss 
(whether 
through direct or 
indirect effects) 
and habitat 
fragmentation. 

In relation to habitat 
fragmentation, potential 
magnitude/severity 
details the level to which 
habitat fragmentation is 
occurring 

Moderate Linear development acts a complete 
barrier to animal movements and 
amount of habitat isolated by the 
development is moderate (as defined 
under habitat loss); OR linear 
development acts a semi-permeable 
barrier to animal movements and 
amount of habitat affected is high or 
very high (as defined under habitat 
loss). 
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Criterion Description of Criterion Rating Rating Description 

Potential 
Magnitude/ 
Severity 

The predicted 
magnitude of 
the effect; differs 
for habitat loss 
(whether 
through direct or 
indirect effects) 
and habitat 
fragmentation. 

In relation to habitat 
fragmentation, potential 
magnitude/severity 
details the level to which 
habitat fragmentation is 
occurring 

High Linear development acts as a complete 
barrier to animal movements and 
amount of habitat isolated by the 
development is high or very high (as 
defined under habitat loss). 

Low Do not have confidence in prediction, 
could vary considerably. 

Moderate  Have confidence that effects will not 
exceed prediction, moderate variability. 

Level of 
Confidence 

Confidence that the potential effect will 
occur and will not exceed the predicted 
magnitude.   

High Have confidence that effects will not 
exceed prediction, low variability. 

Duration/ 
Recovery 
Time 

The expected duration of the effect and the 
length of time required before habitat will be 
restored to its pre-disturbance condition. 

N/A  

Nil High level of confidence that effect will 
not affect any habitat. 

Very Low High level of confidence that effect will 
have a very low magnitude. 

Low High level of confidence that effect will 
have a low magnitude, or low or 
moderate level of confidence that effect 
will have a very low or nil magnitude. 

Moderate High level of confidence that effect will 
have a moderate magnitude, or low or 
moderate level of confidence that effect 
will have a low magnitude. 

Risk 
Assessment 

Assessment of risk to habitat if mitigation 
options were not implemented. 

High Effect has a high or very high 
magnitude, or effect has a low or 
moderate level of confidence that effect 
will have a moderate magnitude. 

Nil High level of confidence that mitigation 
options will eliminate all (if any) risks to 
habitat. 

Very Low High level of confidence residual effects 
will affect <1 % of available habitat. 

Low High level of confidence residual effects 
will affect <10 % of available habitat or 
moderate/low level of confidence that 
mitigation options will eliminate all risks 
to habitat.  

Risk Once 
Mitigated 

Residual risk of effect on habitat; risk 
remaining after mitigation options have 
been implemented. 

Moderate High level of confidence residual effects 
will affect 10<20 % of available habitat 
or moderate/low level of confidence that 
residual effects will affect <10 % of 
available habitat. 
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Criterion Description of Criterion Rating Rating Description 

  High Residual effects will affect >20 % of 
available habitat or moderate/low level 
of confidence that residual effects will 
affect 10<20 % of available habitat. 

*In relation to habitat fragmentation, a complete barrier is a linear entity or quality that effectively eliminates 

movement across itself, thereby completely separating the habitats on either side; no movement occurs. 

** In relation to habitat fragmentation, a semi-permeable barrier is a linear entity or quality that restricts movement 

between the habitats on either side of it to certain areas but does not completely isolate or separate the habitats; 

some movement occurs but the rate of movement is less than rates prior to the establishment of the barrier.  

 
Table 2. Ratings Criteria for Mortaltiy RIsks 

Criterion Description of Criterion Rating Rating Description 

Nil No mortality expected. 

Very Low <1% mortality over the life of the 
project (i.e., <1 % of the population 
is killed) 

Low 1 to 2% mortality over the life of the 
project (i.e., 1 to 2 % of the 
population is killed) 

Moderate 3 to 9% mortality over the life of the 
project (i.e., 3 to 7% of the 
population is killed) 

Potential 
Magnitude / 
Severity to 
Species 

The maximum potential effect of the 
interaction, the maximum potential mortality 
level. 

High Greater than 9% mortality over the 
life of the project  (i.e., 10% or more 
of the population is killed) 

Year-round Interaction may occur at any time 
throughout the year. 

Timing 

The time of year in which the interaction has 
the potential to occur. Seasonal Interaction will only occur within a 

particular season(s).  For example, 
effects to bears in hibernation would 
only occur in the winter season. 

Continuous Interaction occurs continually 
throughout the year or season. 

Periodic Interaction occurs periodically (more 
than once) throughout the year or 
season. 

Frequency 

How often within the time period the 
interaction will potentially occur. 

Once Interaction occurs only once 
throughout the year or season. 

Construction Interaction will only occur through 
the construction period of the 
project. 

Operation Interaction will only occur through 
the operation period of the project. 

Timing, 
Frequency 
and 
Duration of 
Interaction 

Duration 

The length of time over which the interaction 
has the potential to occur.   

Life of 
Project 

Interaction will occur throughout the 
life of the project (including both 
construction and operation). 
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Criterion Description of Criterion Rating Rating Description 

  Indefinite Interaction will occur throughout the 
project life and continue on 
indefinitely after the project is 
completed.  

Unknown High degree of uncertainty over 
whether interaction will occur. 

Low Interaction is unlikely to occur. 

Moderate  Interaction may occur. 

Potential 
Likelihood 
of 
Interaction 

Probability that the interaction will occur, 
resulting in mortality.  

High Interaction is likely to occur. 

Population 
Recovery 
Time 

The length of time required for the population 
to recover (to get back to pre-project levels) if 
project causes a decrease in population 
levels (calculated for a 10% reduction in 
population levels).  Based on estimate of 
length of time for 3 generations to reproduce.   

N/A Generation times were developed 
based on the COSEWIC definition: 
“Generation length is the average 
age of parents of the current 
cohort… [it] reflects the turnover 
rate of breeding individuals in a 
population…[and] is greater than 
the age at first breeding and less 
than the age of the oldest 
breeding individual” (COSEWIC 
2003). 

Nil No mortality expected. 

Very Low <1% mortality over the life of the 
project. 

Low 1 to 2% mortality over the life of the 
project. 

Moderate 3 to 9% mortality over the life of the 
project. 

Unmitigated 
Risk 
Assessment 

Assessment of risk to the population if 
mitigation options were not implemented (the 
magnitude of the risk taking into account the 
timing, frequency, duration and potential of 
the interaction). 

High Greater than 9% mortality over the 
life of the project. 

Mitigation 
Options 

Mitigation options proposed to minimize the 
project effect and thus the mortality risk to the 
species. 

N/A  

Nil No mortality expected. 

Very Low <1% mortality over the life of the 
project. 

Low 1 to 2% mortality over the life of the 
project. 

Moderate 3 to 9% mortality over the life of the 
project. 

Final Risk 
Assessment 

Residual risk of effect on population; effect 
after mitigation options have been 
implemented (the magnitude of the risk taking 
into account the timing, frequency, duration 
and potential of the interaction as well as the 
effect of the proposed mitigation). 

High Greater than 9% mortality over the 
life of the project. 

 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 10 

 

2. Grizzly and Black Bear Effects Assessment 

2.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on black 
and grizzly bears are outlined in Table 3. 
 
Table 3. Summary of concerns about the potential project effects on black and 

grizzly bears. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operations of ACB access 
road and ACB landing 
area displaces bears from 
high value foraging 
habitats 

• Changes in movement routes along river 
corridor and at Tulsequah-Taku junction  

• Loss and displacement from seasonal 
habitats due to development activities 

• Conflicts and displacement when bears may 
be utilizing critical spring habitats along the 
Taku River and Taku tidal flats  

Identify and quantify high value 
seasonal bear habitats removed 
directly by construction activities 

Identify and quantify high value 
seasonal bear habitats adjacent to 
developments indirectly affected by 
construction and operation activities 

Operation of ACB 
transport system on Taku 
River and Taku tideflats 
displaces bears from high 
value foraging habitats 

• Displacement of bears from critical spring 
and/or fall habitats near or along river by ACB 
disturbance 

Identify and quantify high value 
seasonal bear habitats adjacent to 
developments indirectly affected by 
construction and operation activities 

Increased mortality of 
bears due to interactions 
with humans  

• Increased human-caused mortality due to 
changes in hunting access (e.g. ACB access 
road) 

• Increased human-bear interactions due to 
increased number of people in lower Taku 
region 

Increased mortality due to 
vehicle collision (ACB, 
tugs or trucks) 

• Potential collisions due to ACB access road 
or ACB river traffic 

Identify and quantify potential 
mortality risks and identify thresholds 
to trigger preventative actions 

 
 
2.2 Methods 

2.2.1 Habitat Effects Assessment Methods 

The assessment of habitat risks to black and grizzly bears as a result of the ACB development was 
conducted as per the methodology outlined in Section 1.5.1.  The following sections outline specific 
details relating to the development of the habitat suitability models, the zone of influence buffers, the 
disturbance coefficients for those buffers and the calculation of affected habitat. 
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As outlined in Tulsequah Chief Mine ACB Transportation System - Supplemental Wildlife Information and 
2007 Survey Results (GLL 2007b), high value grizzly habitats for the spring, summer and fall were 
identified based on the habitat suitability modeling conducted by Wellwood (2003a).  An ArcView 
Geographic Information System (GIS) query of the 1:50,000 habitat suitability mapping selected for those 
polygons rated class 2 (moderately-high) or better for each of the seasons.  Additional high value 
seasonal bear habitats were delineated based on air-photo interpretation and field observations during 
the 2007 field season.  As the habitat suitability mapping was limited to BC, high value grizzly bear 
habitats in Alaska were identified and delineated through a review of Quickbird satellite imagery, air-
photos and orthophotos. 
 
There has been no specific habitat suitability mapping completed for black bears in this area, however, 
diets for both grizzly and black bears have been shown to be similar in some locations (Jacoby et al., 
1999) and habitat suitability models for both species generally identify similar habitats as high value.  The 
habitat suitability mapping by Wellwood (2003b) therefore provides a reasonable estimate of black bear 
use. 
 
For the high value habitats obtained from the 1:50,000 mapping in BC, the area of high value bear habitat 
within each polygon and for each season was calculated by multiplying the proportion of the high value 
ecosystem component by the polygon area.  For example, if a high value ecosystem made up 50% of a 
polygon, the area of high value habitat was calculated as 0.5 x the total polygon area.  The areas 
identified in Alaska and BC as high value habitats through the review of air-photos and field assessments 
were conservatively assumed to be 100% high value sites. 
 
The seasonal bear habitats were based on the model assumptions provided in Wellwood (2003a) and 
defined as the following months: Spring - April and May, Summer - June to August, and Fall - September 
and October.  Within the assessment, open water season was assumed to be from May to October, which 
encompasses all seasonal high value bear habitat rating periods. 
 
For the assessment of the direct and indirect effects on high value spring and fall habitats, four 
assessments were conducted: one for early spring and mid-spring; and one for mid-fall and late-fall.  The 
reason for this was the lull in jet-boat activity within the project area along the Taku River, during the 
period of ice break-up in the early spring and freeze-up in late fall.  As a result, the potential for habitat 
effects under the current baseline scenario are lower in the early spring and late fall than in mid-spring 
and mid-fall respectively.  The analyses used the same high value spring and fall habitat models but 
analysed the habitat effects based on the two different levels of activity in the area.      
 
2.2.1.1 Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on high value bear 
habitats, a GIS union was conducted between the high value habitat layer and the infrastructure layers.  
The resulting layer allowed summary information to be obtained on the amount and proportion of high 
value habitats that would be affected by the current and proposed infrastructure.  Any polygons that 
contained high value habitats that were located within the current or proposed infrastructure areas were 
assumed to have their value reduced to ‘no value’ within the overlap area of the infrastructure polygon.  
Calculation of the area of affected habitat was based on the assumption that the infrastructure area was 
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100% high value habitat, even though the ecosystem mapping is based on up to three components, only 
one of which needed to be high value for the polygon to be designated high value.  Due to the uncertainty 
about the distribution of the high value habitats within a polygon, the assumption that the directly effected 
area was all high value provided for an assessment of the maximum potential direct effects. 
 
2.2.1.2 Indirect Habitat Effects 

Indirect effects of the proposed development activities were obtained using a simplified Cumulative 
Effects Model (CEM) methodology similar to that outlined in CEM - A Model for Assessing Effects on 
Grizzly Bears (USDA Forest Service, 1990) and the assessment used previously in this area by AXYS 
(2004a).  The ZOI buffers used in this assessment were based on the values used in the AXYS (2004a) 
assessment and were 800 m wide.  Along with the ZOI, Disturbance Coefficients (DC), which predicted 
the reduction of habitat value (where DC = 1 indicates no disturbance) were also defined.  Since this 
assessment had been completed previously, the values for ZOI and DC previously outlined in the AXYS 
analysis were used as a basis for the current effects modelling; these are outlined in Table 4.   
 
Table 4. Disturbance coefficients and zone of influence buffers used in the bear 

effects assessment. 

Disturbance Coefficients 
Infrastructure Type P/E1 ZOI Buffer 

(m) Spring Summer Fall 

Canarc Airstrip (pre-construction) E 800 0.25 0.25 0.25 

Canarc Camp (pre-construction) E 800 0.25 0.25 0.25 

Tulsequah Camp (pre-construction) E 800 0.25 0.25 0.25 

Canarc Airstrip (construction/operations) E 800 0.12 0.12 0.12 

Canarc Camp (construction/operations) E 800 0.12 0.12 0.12 

Tulsequah Camp (construction) E 800 0.12 0.12 0.12 

Alaskan Residences (e.g. Martini Row) E 800 0.12 0.12 0.12 

BC Residences E 800 0.12 0.12 0.12 

Taku Lodge E 800 0.12 0.12 0.12 

Existing River Traffic2 E 800 0.67 0.25 0.67 

Tulsequah Airstrip  P 800 0.12 0.12 0.12 

Tulsequah Mine/Camp P 800 0.12 0.12 0.12 

NAG/PAG Dumps  P 800 0.12 0.12 0.12 

Tailings Area  P 800 0.25 0.25 0.25 

Other Roads (e.g. to Airstrip/Tailings Area) P 800 0.12 0.12 0.12 

Big Bull MX Road  P 800 0.25 0.25 0.25 

ACB Access Road (MX Road Upgraded) P 800 0.12 0.12 0.12 

ACB Landing P 800 0.12 0.12 0.12 

ACB Route (Taku River) P 800 0.25 0.25 0.25 
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1 P=Proposed, E=Existing, 
2 Assumed to be low volume (< 100 trips/month) in lower Taku River area during spring and fall 
 
ArcView GIS was used to apply the ZOI buffers to the current 
and proposed infrastructure areas and the DC values were then 
assigned to those buffer areas.  Where buffers overlapped, the 
buffers were merged and the lowest DC value was applied.  To 
determine the project effects on the high value bear habitats, the 
bear habitat suitability rating was translated from the six level 
scale to a scale ranging from 0.00 to 1.00 with the ratings 
corresponding to the proportion of the best provincial habitat 
(see Table 5) and was designated the Normalized Habitat Value 
(NHV).  The Affected Habitat Value (AHV) within the buffered 
area was obtained by multiplying the NHV by the DC value.  If 
the AHV fell below 0.75, it was assumed that the habitat no 
longer functioned as high value bear habitat.  The AHV area was 
calculated by multiplying the proportion of the resulting polygon 
from the union of the original habitat polygon and the infrastructure buffer, by the proportion of the original 
polygon that was considered high value.  For example, if the proportion of high value habitat in the 
original habitat was 40% and the area was 100 ha, 40 ha was considered high value.  After the union of 
the original habitat polygon and the infrastructure buffer, if the polygon inside the buffer was 30 ha, the 
high value habitat in that polygon was calculated as 30 ha x 40% = 12 ha and would be the area the AHV 
is applied to.  Indirect effects of the project were calculated by summing the total AHV areas and 
comparing that area to the original high value habitat area.   
 
A comprehensive review of the effects of linear developments on wildlife and wildlife habitat use by 
Jalkotzy et al. (1997) provides a number of ZOI for grizzly and black bears reported in the literature.  For 
grizzly bears, the ZOI buffers reported by Jalkotzy et al. (1997) ranged from 200 to 1,600 m in areas of 
high cover, and 800 to 3,200 m in open habitat areas.  Based on these numbers, the use of an 800 m ZOI 
buffer for the proposed infrastructure areas seems reasonable, as the amount of cover is moderate to 
high over much of the vegetated areas near the proposed infrastructure areas.  Along some portions of 
the Taku River and in the mudflat areas in the lower portions, the river is more open and a larger ZOI may 
be more appropriate, although the 800 m ZOI used is within the range reported and is the distance used 
in the previous analysis (AXYS 2004a).   
 
There are fewer references available for black bear ZOI distances although researchers have found that 
black bears will tend to avoid habitats within 200 and 900 m of roads (Jalkotzy et al. 1997).  The use of an 
800 m ZOI buffer for black bears, therefore, would likely encompass most habitat effects for this species. 
 
The review of linear developments by Jalkotzy et al. (1997) outlines DC values that ranged from 0.1 to 0.9 
depending on the type of disturbance and the amount of cover available.  The values used in this analysis 
are at the higher disturbance range of the spectrum, which is consistent with values from other areas 
where human use is relatively low and bears are more reactive to disturbance. 
 

Table 5. Habitat rating 
conversion values 

Suitability 
Rating 

Suitability 
Code 

Normalized 
Habitat 
Value 

High 1 1.00 

Moderately 
High 2 0.75 

Moderate 3 0.50 

Low 4 0.25 

Very Low 5 0.05 

Nil 6 0.00 
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2.2.2 Mortality Effects Assessment  

The assessment of mortality risks to black and grizzly bears as a result of the ACB development was 
conducted as per the methodology outlined in Section 1.5.2.  
 
 
2.3 Effects Assessment 

2.3.1 Habitat Effects Assessment 

The qualitative results of the seasonal bear habitat effects assessments for the current baseline, 
construction/operations and post-mine scenarios, as well as mapping of the current and proposed 
infrastructure, the infrastructure buffers and the seasonal high value bear habitats are provided in 
Appendix A.   
 
2.3.1.1 Available High Value Habitats 

In BC, approximately 13,296 ha of high value spring habitat, 13,947 ha of high value summer habitat and 
8,231 ha of high value fall habitat was identified from the available mapping and field assessments.  High 
value seasonal habitats included wetlands, meadows, floodplain forests, avalanche tracks, and other 
forested habitats.  
 
Within Alaska, approximately 11,800 ha of high value spring and summer habitats, and approximately 
10,257 ha of high value fall habitats were identified.  The habitats that were identified along the lower 
Taku River and in the Taku tidal mudflat areas were assumed to have the same value through spring and 
summer, although different plant species would be foraged upon during those seasons.  For example, the 
extensive wetland habitats along the lower Taku River would be important during the spring for their early 
green-up and availability of sedge species (Carex spp); in the summer, these same areas would provide 
abundant herbaceous plants such as northern rice root (Frittillari camshatcensis).  In the fall, habitat 
areas that contained less herbaceous habitats due to high tree cover were assumed to be less valuable 
for bears.  
 
The variability in the amount of seasonal high value bear habitats identified in BC when compared to 
Alaska was related to the higher proportion of floodplain and forested habitats identified in BC.  Floodplain 
and forested habitats have differing seasonal suitability ratings (see Wellwood 2003b), whereas wetland 
habitats tend to have relatively high suitability ratings throughout the spring, summer and fall.  Due to data 
constraints on the Alaska side, identification of high value habitats in this area was limited mostly to 
wetland habitats and as a result there was not a lot of variability in the amount of high value habitat 
between the seasons.  In comparison, the BC assessment included a variety of habitat types including 
various forested habitats, some of which had significantly different ratings over the three seasons. 
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2.3.1.2 Scenario Assessments 

Current Baseline Scenario 

The assessment of seasonal bear habitats in Alaska under the current baseline scenario found that the 
direct and indirect effects of humans (through residences, the Taku Lodge and jet boat use) ranged from 
589 ha (6% of Alaska habitat) of late fall habitat to 1,981 ha (17% of Alaska habitat) of spring and 
summer habitat.  The majority of the effects (~94%) were assessed to be from the modeled displacement 
of bears from high value habitats along the Taku River due to jet boat use and from high value habitats 
adjacent to residences.   
 
The current baseline assessment of human use in BC (due to residences, mining activities and jet boat 
use) ranged from 295 ha (4% of BC habitat) of late fall habitat to 1,606 ha (12% of BC habitat) in the 
spring and summer.  As in Alaska, the majority of the effects (89% in spring and summer; 75% in fall) in 
the current baseline scenario were from the modeled displacement of bears from high value habitats 
along the Taku River due to jet boat use and high value habitats adjacent to residences.   
 
Combining the Alaska and BC data, the total amount of high value habitat currently being affected in the 
project area ranged from 884 ha (5% of total habitat) in the late fall to 3,587 ha (14% of total habitat) in 
the spring and summer.  
 
Construction and Operations Scenario 

In Alaska, the construction and operations scenario assessment found that for most of the year, there 
was no difference in the amount of habitat affected by direct or indirect effects as compared to the 
baseline scenario.  The exceptions were in early spring and late fall (break-up and freeze-up of the river), 
when jet boat and snowmobile traffic along the river is assumed absent under the current baseline 
scenario.  Assuming some operation of the ACB during this time, in the early spring and late fall, the total 
amount of affected habitats in Alaska increased to 1981 ha (17% of Alaska habitat) while the total amount 
of affected habitat.  For the early spring and late fall habitats, operation of the ACB accounted for all of 
the increased in affected habitats under the construction and operations scenarios (as compared to the 
baseline scenario).    
 
The lack of change in most seasonal habitats under the construction and operations scenario in Alaska 
(with the exception of early spring and late fall) was based on several assumptions.  Since the proposed 
ACB transportation system does not include any infrastructure developments in Alaska, direct habitat 
effects are not expected to change.  The lack of differences in indirect habitat effects was due to two 
factors.  First, the ACB route was assumed to be the same as the route used by jet boat traffic currently 
present in the area, and the ZOI buffer for each of these activities was 800 m, so there was no change in 
the area that the indirect effects were applied to.  The second factor was related to the interaction 
between the DC values and the 0.75 threshold established for measuring changes to high value habitat 
areas.  The DC values for jet boats ranged from 0.67 for the spring and fall and 0.25 in the summer, while 
the DC values for the ACB were 0.25.  Multiplying a Normalized Habitat Value (NHV) of 1.0 (High) or 0.75 
(Moderately High) by any of these DC values resulted in an Affected Habitat Value (AHV) of less than 
0.75 (e.g. 1.0 [High NHV] x 0.67 [Jet boat DC value] = 0.67 [AHV]) and therefore, under both the current 
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baseline scenario and the construction and operations scenario the habitats were assumed to no longer 
function as high value bear habitat.   
 
In BC, the total amount of high value habitat affected under the construction and operations scenario 
ranged from 1,251 ha in the late fall to 2,839 ha in the summer and from 15% of the BC habitat in the fall 
to 21% of the BC habitats in the winter. The increase in the amount of affected habitat (as compared to 
the current baseline scenario) as a result of the ACB development ranged from 183 ha (2%  of the BC 
habitat) in the fall to 1381 ha (10% of the BC habitat) in the early spring.     
 
Combining the Alaska and BC data, the total amount of high value habitat that was affected in the project 
area under the construction and operations scenario ranged from 2,931 ha (16% of total habitat) of late 
fall habitat to 4,820 ha (19% of total habitat) of summer habitat. 
 
Post-mine Scenario 

The post-mine scenario assessment for Alaska found that impacts to high value bear habitats were 
unchanged from the current baseline scenario.  The lack of infrastructure development within Alaska 
resulted in no changes to modelled terrestrial habitats or values.  
 
In BC, the post-mine scenario assessment of the effects of the proposed ACB transport system found that 
in all seasons, the effects were the same as those under the current baseline scenario.  This was due to 
the assumption that all infrastructure areas would be reclaimed to their original ecosystems and habitat 
value. 
 
2.3.1.3 Accuracy of Habitat Suitability Models Used 

The habitat suitability modeling and mapping for grizzly bear was prepared by Wellwood (2003a and 
2003c), who used field assessment data to determine the ecosystem ratings used.  Wellwood (2003b) 
then prepared an evaluation of the mapping and model based on the available grizzly bear telemetry data 
to determine the accuracy of the mapping.  The assessment of the telemetry data and the habitat 
mapping found that high value habitats were classified correctly with the exception of some spring 
habitats that may have been rated too high (Wellwood 2003b).  Unfortunately, the telemetry data did not 
include locations within the CWHwm subzone, so it is unknown if the accuracy of the suitability mapping 
extends into that subzone.  Based on the results of the review by Wellwood (2003b) and the fact that the 
model used for all subzones was created by the same author (Wellwood 2003a), it seems reasonable to 
assume that the habitat modeling would be at as accurate for the CWHwm subzone as it was found to be 
for the other subzones. 
 
In Alaska, the lack of standardized ecosystem mapping limited, to some degree, the accuracy of the 
habitat suitability mapping used in the assessment.  Lack of available air-photos at an appropriate scale 
and limited ability to ground-truth the areas limited the delineation of high-value habitats to the use of 
polygon delineation during aerial flights, review of available topographic mapping and the use of the 
Quickbird imagery.  The resolution of the Quickbird imagery appears to be sufficient to allow TEM-
standard ecosystem mapping, but lack of stereo resolution may limit its use.  To overcome the potential 
inaccuracies of the habitat mapping in Alaska, the assessment considered the polygons delineated to be 
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100% high value and high value for all seasons.  This conservative approach ensured that the evaluation 
of proposed development activities would consider all potential high value sites within a polygon, rather 
than just a proportion.  The polygons were delineated to cover all potential areas of high value habitats 
along the Taku River and in Taku Inlet where estuary and tide-flat habitats were observed.  The 
delineation of the high value habitats was conducted by ecologists, who have extensive experience in 
identification and mapping of grizzly and black bear habitats in both coastal and interior areas of BC.  
Overall, the accuracy of the habitat suitability mapping in Alaska was considered moderately accurate, 
although it is possible that small areas of high value habitats were not mapped, the extensive areas 
mapped and considered 100% high value likely compensated for any missing areas. 
 
2.3.1.4 Mitigation Measures to Reduce Habitat Effects 

During the 1997 Environmental Assessment process and in subsequent working group discussions, a 
number of potential methods to reduce the effects of the original Tulsequah Chief project were identified.  
Many of these are applicable to reducing some of the habitat effects identified in this assessment for the 
ACB transportation system.  Where necessary, additional mitigation measures have been identified. 
 
The assessment of direct and indirect effects to seasonal high value bear habitats during the construction 
and operations of the ACB transportation system indicated that indirect effects, particularly the 
displacement of bears from high value habitats, made up the largest portion of the effects.  In all seasons, 
97-98% (spring = 800 ha of 822 ha; summer = 819 ha of 842 ha; fall = 203 ha of 208 ha) of the increase 
in effects as compared to the current baseline scenario was from the indirect effect on high value 
habitats.   
 
The primary method to reduce both direct and indirect effects is to ensure that the proposed ACB 
transportation system infrastructure development avoids high value habitats and ‘mitigates by design’ to 
ensure high value bear habitats are not disturbed.  This measure has been implemented, where possible, 
during the design stage of the ACB access road and the ACB route planning in the Taku River and 
estuary areas.  The ACB access road has been sited to avoid identified high value sites and the ACB 
route avoids most of the high value foraging habitats identified in preliminary assessments in the lower 
Taku River.  If required, further observation and monitoring of bear habitat use and reactions to the ACB 
as it moves through the estuary and in the Taku River could be used to refine knowledge of these key 
habitats and bear use.  This potential monitoring program would be designed in partnership with the 
Ministry of Environment and the TRTFN, and would ensure that appropriate standards, thresholds and 
mitigation measures are in place to minimize disturbance.  The monitoring program would also include 
methods for identifying high value bear habitats, methods for measuring reactions to the ACB and road 
traffic and ensuring that adequate mitigation measures are in place to reduce any observed reactions or 
effects. 
 
Other mitigation measures that may be considered, where appropriate, to reduce the potential direct and 
indirect habitat and fragmentation effects include: 
 

• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Minimize traffic along the ACB access road during the hours of dawn and dusk when bears are 

likely to be most active; 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 18 

 

• Retaining and/or replanting vegetation screens to provide for both visual and sound barriers near 
open habitats; 

• Institute a wildlife reporting standard, where sightings of bears are recorded and other users in 
the area are alerted so that they can avoid the area; 

• If required and appropriate, create or enhance high value bear habitats away from the proposed 
development areas to provide “disturbance free” areas; and 

• Operation of the ACB should use the middle of the river/inlet channel as much as possible to 
avoid potential effects to habitats along the river edge. 

• Limiting the creation of windrows along ACB associated roads to a maximum of approximately 
1 m high by 1 m wide with gaps in the windrows to facilitate wildlife passage.  Alternately, brush 
and timber from road clearing may be piled and burned or broadcast to ensure that it does not 
create a barrier; 

• Minimize traffic during dawn and dusk hours when bears area likely to be most active; 
• Implementation of a Wildlife Right-of-Way Policy and associated speed limits for transportation 

system operations. 
 
Post-mine, the proposed ACB transportation system infrastructure is within a broader area that contains a 
large amount of high value habitats due to the high moisture and nutrients available for vegetation growth.  
Previously disturbed sites (e.g. old logging roads and clearings) in this area have been observed to have 
high bear foraging values due to the rich-wet sites and it is expected that reclamation activities will restore 
forage values readily.  To ensure that restoration and reclamation activities provide appropriate high value 
forage species, monitoring and possibly research trials will be undertaken during operations to determine 
which native species are most appropriate for reclamation.  It is expected, however, that a wide variety of 
native species such as sedges, devil’s club, Nootka lupine, salmonberry etc., will establish quickly and 
easily on disturbed sites and that monitoring efforts only will be required. 
 
2.3.1.5 Habitat Risk Assessment and Predicted Residual Effects 

Using the above analysis of the seasonal habitat effects, a habitat risk assessment was conducted taking 
into consideration the proposed mitigation measures and the expected result of those measures.  
Appendix B-1 shows the results of the habitat risk assessment.  In addition to habitat loss as a direct and 
indirect (habitat avoidance) effect of the proposed project the habitat risk assessment also considered the 
effect of habitat fragmentation resulting from the proposed developments.   
 
Based on the anticipated effects of the ACB transportation system and the proposed mitigation measures, 
during the construction and operations phase of the project, the habitat risk assessment determined that 
the predicted residual effects on high value bear habitats was not expected to be significant; habitat risks 
associated with the project ranged from nil to low (see Appendix B-1). 
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring effects to high 
value habitats.  All indirect project effects are expected to cease immediately upon project closure, while 
all disturbed habitats associated with the ACB-related infrastructure are expected to be reclaimed.  Based 
on structural stage development within the CWH and MH biogeoclimatic zones as described in Fuller et al 
(2002), it is expected that effected areas will take approximately 20 years to regenerate shrub cover and 
approximately 80 to 150 years to regenerate mature forest.   
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2.3.2 Mortality Risk Assessment  

2.3.2.1 Potential Bear Population  

The current population estimate for the Taku Grizzly Bear Population Unit (GBPU) is approximately 595 
bears with an estimated density of approximately 18 bears/1,000 km2 (Hamilton et al. 2004).  The Taku 
GBPU is a large area (approximately 32,315 km2) and encompasses a number of stream and river 
systems that drain into the Taku watershed. 
 
Hatler (2000) estimated that in the Shazah Creek and Tulsequah River area, the number of adult grizzly 
bears using the area ranged from six to 11 bears (average approximately eight bears) during the period 
between 1996 and 1999.  The number of adult grizzly bears using the Taku River area from Yellow Bluff 
to the BC-Alaska border during that same time period ranged from ten to 14 bears (average 
approximately 12 bears).  The proximity of these two areas and the large home ranges observed for 
grizzly bears in northwest BC (AXYS 2004a) suggest that there is likely some overlap of the bears 
counted in each of these areas.  Determining how many bears may have been counted more than once is 
not possible, however, as the assessment methods were not able to accurately distinguish individual 
bears.  Due to this uncertainty, Table 6 was generated from the data provided by Hatler (2000), and 
outlines the potential minimum and 
maximum number of adult bears that 
were estimated to be using the  
Tulsequah and lower Taku River areas 
from 1996 to 1999.  Information from 
DNA population assessments 
conducted from 2000 to 2003 suggests 
that there are approximately 20 grizzly 
bears in the lower Taku River (from 
King Salmon to the BC-Alaska border) 
(K. Heinemeyer, pers. comm. 2007).  
This correlates relatively closely to the 
data obtained by Hatler (2000).  
Therefore, based on the available 
information, it is estimated that approximately 20 grizzly bears were using the lower Taku and Tulsequah 
River areas between 1996 and 2003.  As there is no indication that these numbers have changed since 
2003, for the purposes of this assessment, approximately 20 grizzly bears were assumed to be using the 
lower Taku and Tulsequah River areas.  
 
The number of black bears using the lower Taku River area is more difficult to determine, as there has 
been very little work conducted on estimating populations in the area.  Based on track count information, 
Hatler (2000) estimated that between two and eight black bears used the lower Tulsequah/Shazah and 
lower Taku River areas between 1996 and 1999.  Black bears observation in 1995-1996 during studies by 
Rescan (1997) suggested a significantly higher number of black bears in the Tulsequah/Taku River areas 
as they had 84 observations of black bears (although the number of repeat observations or an estimate of 
black bear numbers in the area was not provided).  During 2007 field assessments, 10 observations of 

Table 6. Estimated number of grizzly bears in 
the lower Taku River 1996-19991. 

# Adult Grizzly Bears 
Year 

Sub Area B 

(Shazah/ 
Tulsequah) 

Sub-area C 

Lower Taku Minimum Maximum 

1996 11 14 14 25 

1997 10 10 10 20 

1998 7 13 13 20 

1999 5 13 13 18 

Note: 1Data from Hatler (2000) 
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black bears were made within the ACB transportation system area (three at Taku Inlet, seven in 
Tulsequah River area).  Population estimates for black bears in BC are between 120,000 and 160,000 
bears (Demarchi 1999).  This is more than nine times the estimated 17,000 grizzly bears in the province 
(Hamilton et al. 2004), and it is reasonable to suggest that the number of black bears in the lower 
Tulsequah/Taku areas is at least comparable to grizzly bear numbers and potentially much larger.     
 
In the Tulsequah Chief Project Report, Rescan (1997) estimated that black bear densities in the 
Tulsequah-Taku watershed area were expected to be between 25 to 50 bears/10,000 ha based on other 
studies in coastal BC.  The BC assessment area encompasses approximately 400 km2, however, not all 
of this is useable for black bears.  Black bears, particularly in areas where grizzly bears are present, tend 
to avoid large open areas such as alpine habitats (Blood 2001) and non-vegetated areas such as glaciers 
do not provide useable habitats for black bears.  Arcview GIS was used to calculate a rough estimate of 
the amount of useable habitat within BC by removing areas that were mapped as ocean/inlet, glacier, 
lakes greater than 100 ha or non-forested alpine habitats.  Based on this analysis, approximately 
34,000 ha of habitat was available to black bears within the BC study area; applying the Rescan densities 
to this area results in an estimated population of 85 to 170 black bears within the BC study area.  Based 
on the available field assessments, however, this estimate appears larger than expected and for the 
purposes of this assessment only, an estimate of 80 black bears were assumed to be using the lower 
Taku River area, although there is no way to confirm this estimate at this time.  This estimate was based 
on the following information and assumptions: 1) black bears avoid areas used by grizzly bears due to 
predation risks, 2) the high density of grizzly bears likely limit black bear use in the area, 3) number of 
observations reported in studies from the area between 1995 to 2007 range from two to 84 black bear 
observations, 4) black bear densities are normally much higher than grizzly bears. 
 
There is no quantitative population data available for grizzly bear populations in Unit 1, which 
encompasses all of Southeastern Alaska (Porter 2005).  Population estimates Alaska were derived using 
a density estimate calculated for the BC study area and then applied to the Alaska study area, with the 
assumption that densities and use within the two areas would be similar.   
 
The general study area used in the assessment of the proposed ACB transportation system is 
approximately 40,000 ha in BC and 86,000 ha in Alaska.  Arcview GIS was used to calculate a rough 
estimate of the amount of useable habitat within Alaska by removing areas that were mapped as 
ocean/inlet, glacier or lakes greater than 100 ha.  Based on this analysis, approximately 37,000 ha of 
habitat was available to grizzlies within the BC study area and 62,500 ha of habitat was available within 
Alaska.  As described in the above section, approximately 20 grizzly bears are assumed to be using the 
BC study area, which works out to approximately 5.4 bears per 10,000 ha of useable habitat.  Applying 
this density to the Alaskan study area results in approximately 34 grizzly bears using the Alaska study 
area.  
 
There are no population estimates available for black bears in Unit 1C - Taku River (Barten 2002).  Based 
on studies from similar habitats in western Washington, biologists with ADF&G estimate that black bear 
densities within the unit are approximately 1.5 bears/mile2 of forested habitat (Barten 2002), which 
equates to approximately 58 bears/10,000 ha of forested habitat.  In addition to the areas removed from 
the total area in Alaska described for grizzly bears, non-forested alpine habitats were also removed, 
which provided approximately 42,000 ha of useable black bear habitat in Alaska.  Applying the density of 
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58 bears/10,000 ha results in a population estimate of 243 black bears within the Alaska study area.  In 
comparison, application of the Rescan density estimates (see the above section) results in an estimated 
population of 105 to 210 black bears.  Based on the observations from the BC study area, for the 
purposes of this assessment, a minimum estimate of 150 black bears were assumed to be using the 
Alaska study area.     
 
2.3.2.2 Potential Frequency and Risks of Human/Bear Interactions  

As outlined in Section 2.1, one of the main concerns for bear populations in regard to the development of 
the proposed ACB transportation option was the potential for increased bear/people interactions and the 
associated mortality risks to bears.  These increased mortality risks are associated with an increased 
potential for bears to feed on food wastes near camps and other facilities, with the associated problem of 
becoming nuisance wildlife and possibly destroyed if they threatened people.  There were also concerns 
that road and ABC traffic could cause increased mortality through collisions and finally that increased 
access opportunities would increase opportunities for harvesting, both legally and illegally. 
 
The assessment of the potential mortality risks to black and grizzly bears is outlined in Appendix B-2.  
The assessment found that without the implementation of the proposed mitigation measures, the various 
mortality risks relating to the ACB project provided a low to moderate level of risk to bears.  The highest 
potential risks came as a result of the defence of human life and property and from collisions with vehicles 
along the ACB road.  Other potential sources of mortality that were assessed included increased access 
for hunting, collisions with the ACB, amphitrac or tug in the Taku River or Inlet and increased mortality 
due to the reduced ability of bears to use or access foraging or security habitats.   
 
2.3.2.3 Mitigation Measures to Reduce Mortality Risks 

During the 1997 Environmental Assessment process and in subsequent working group discussions, a 
large number of mitigation measures were proposed to ensure that the wildlife mortality risks associated 
with the original Tulsequah Chief project were reduced.  The Adaptive Management Plan for the 
Protection of Wildlife prepared by AXYS (2004b) provides a comprehensive list of mitigation measures 
and plans to reduce mortality risks and monitor those measures.  It is assumed that many of the 
measures identified previously would be applicable to the ACB transportation system in reducing some of 
the mortality risks.  As well, where necessary, additional mitigation measures have been identified.  
These measures are summarized below, with the understanding that they will require further development 
and review by regulatory agencies and the TRTFN.   
 
Proposed mitigation measure to reduce bear mortality risks include: 
 

• Implementation of a Wildlife/Human Conflict Management Program that includes provisions for 
the use of electric, fencing around camp areas to prevent wildlife entry, and development and 
implementation of bear aware training programs 

• Implementation of a Waste Management Plan that includes provisions for management of food 
wastes and other garbage by use of an incineration on a regular basis, and procedures for food 
and food waste storage. 
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• No Firearms Policy and No Hunting Policy for all Redfern employees will be implemented for all 
mine personnel, ACB crews and contract employees. 

• Implementation of an Observe, Record, Report policy for employees to report suspicious activities 
related to wildlife 

• Implementation of a Wildlife right-of-way policy and associated speed limits for transportation 
system operations 

• Implement access control for ACB road and limit access to these roads by members of the public; 
as well, for any public access to project-related roads, hunting should be prohibited within 500 m 
of project roads and infrastructure areas in order to protect wildlife and ensure employee safety 

• Identification of potential wildlife crossing areas through wildlife reporting and dedicated surveys 
to detect wildlife trails. 

• Development and implementation of a Wildlife Management Plan that incorporates monitoring the 
mitigation effectiveness in reducing mortality risks and modifies mitigation measures if they are 
not effective. 

 
2.3.2.4 Thresholds and Actions 

It is proposed that the threshold for bear mortalities related to the ACB transportation system in the 
Tulsequah/Taku area be zero.  This means that any mortality of black or grizzly bears that is caused 
directly through the construction or operation of the ACB transportation system would be a concern, with 
a requirement to re-evaluate the mitigation measures determine why and how they failed to reduce 
mortality.  It is proposed that the results of the review would form the basis for either changing the 
mitigation measure or creation of a new mitigation measure that would reduce the mortality risk. 
 
2.3.2.5 Assessment of Uncertainty 

There is some uncertainty about the ability to accurately quantify non-regulated hunting as this activity is 
illegal and therefore un-reported unless the activity is observed.  Although there is an increased potential 
for people to become aware of the opportunity for harvesting bears as more people become aware of the 
populations in the area, this may be off-set by the increased opportunities to observe illegal activities due 
to this same increased number of people in the area. 
 
There is also some uncertainty in the ability of regulators to modify harvest quotas in a timely manner 
without additional resources to detect broader population trends.  Changes to harvest quotas have been 
challenged in the past, requiring scientific justification and detailed population estimates based on 
expensive techniques such as DNA monitoring to be completed, prior to those changes being affected. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to bears. 
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2.3.2.6 Mortality Risk Assessment and Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to black and grizzly 
bears from each of the potential sources ranged from low to very low.   
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on black and grizzly bears.   
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3. Moose Effects Assessment 

3.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on 
moose are outlined in Table 7. 
 

Table 7. Summary of concerns about the potential project effects on moose. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction of and 
operation along ACB 
access roads and ACB 
landing area displaces 
moose from high value 
habitats 

• Loss of or displacement from high value 
seasonal habitats due to the construction and 
operation of ACB-related roads and landing 
areas. 

• Changes in movement routes along river 
corridor and at Tulsequah-Taku junction 

Identify and quantify high value 
seasonal moose habitats directly lost 
through construction and operation 
activities. 

Identify seasonal moose habitats 
adjacent to developments which are 
indirectly affected by construction and 
operation activities 

Operation of ACB 
transport system on Taku 
River and Inlet displaces 
moose from high value 
habitats 

• Displacement of moose from critical seasonal 
habitats along river due to ACB use 

Identify and quantify high value 
seasonal moose habitats adjacent to 
the transportation route that will be 
indirectly affected by construction and 
operation activities 

Transportation routes 
(both barge route and 
related roads) increase 
habitat fragmentation 

• Snow banks along winter roads inhibit the 
movement of moose between high value 
habitats 

• Barge movements alter the ability of moose 
to cross the Taku River (either directly or 
indirectly) 

Identify and quantify high value 
seasonal moose habitats in the 
vicinity of the proposed development. 

Identify potential risk to habitat use 
due to fragmentation and identify 
thresholds to trigger preventative 
actions 

Increased mortality of 
moose due to interactions 
with humans or machinery 

• Increased mortality due to increased access 
for hunters and poachers (e.g. along the ACB 
access roads) 

• Potential for collisions with machinery along 
ACB access road (e.g. trucks) or along river 
(e.g. ACB or tug) 

Increased mortality of 
moose due to altered 
predator/prey dynamics 

• Roads/ACB route provide travel corridors for 
wolves in the winter allowing them easier 
access to local moose populations 

Determine the current status of the 
local moose population. 

Identify potential mortality risks and 
identify thresholds to trigger 
preventative actions 
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3.2 Methods 

3.2.1 Habitat Effects Assessment Methods 

The assessment of moose habitat risks as a result of the ACB development was conducted as per the 
methodology outlined in Section 1.5.1.  The following sections outline specific details relating to the 
development of the habitat suitability models, the zone of influence buffers and the calculation of affected 
habitat. 
 
Within BC, the habitat effects assessment was based on habitat suitability modeling done for the Tahltan 
Highlands and Boundary Ranges ecosections during the pursuit of a Project Approval Certificate for the 
Tulsequah Mine.  The modeling, created by LGL Limited, rated habitats for moose feeding during the 
summer and winter seasons and moose reproduction during the spring season.  It was developed using 
information from the previously conducted Terrestrial Ecosystem Mapping (TEM); polygons were rated 
using a six-class rating scale (1=high value to 6=nil) based on the biogeoclimatic zone, site series and 
site modifiers.  Following the completion of the model, verification was done using a fixed kernel analysis 
of available VHF and GPS collar data within the project area as well as the development of an arbitrary 
Habitat Availability Index (Hawkes 2003).  For more information on the development of the habitat 
suitability model, the modeling results and the verification of the model, see Wildlife Habitat Suitability 
Models and Justification: Moose (Alces alces); Tahltan Highlands and Boundary Ranges Ecosections 
(Hawkes 2003).  
 
In Alaska, a single set of high value moose habitats (for all seasons) was identified and delineated by 
GLL staff through a review of Quickbird satellite imagery, air-photos and ortho-photos, 1:63,000 mapping 
and the results of the winter aerial survey.   
 
The assessment of the habitat effects of the proposed ACB development was conducted using an 
ArcView Geographic Information System (GIS).  A single GIS layer of high value moose habitats was 
created for each of the three seasons (spring, summer and winter) by combining the high value habitats 
delineated in Alaska with those polygons in BC which were rated as class 2 (moderately high) or higher 
for the season.  For assessment purposes, all polygons identified as high value habitat within Alaska and 
BC were conservatively assumed to be 100% high value sites even though the ecosystem mapping is 
based on up to three components and only 70% of the polygon needed to be high value for the polygon to 
be designated high value (Hawkes 2003).  
 
For the assessment of the direct and indirect effects on high value spring habitats, two assessments were 
conducted: one for early spring and one for mid-spring.  The reason for this was the lull in activity within 
the project area, particularly river traffic, during the period of ice break-up in the early spring.  As a result, 
the potential for habitat effects under the current baseline scenario are lower in the early spring than in 
the mid-spring.  The two analyses used the same high value spring habitat model but analysed the 
habitat effects based on two different levels of activity in the area.      
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3.2.1.1 Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on high value moose 
habitats, a GIS union was conducted between the seasonal high value habitat layers and the 
infrastructure layer.  The resulting layer allowed summary information to be obtained on the amount and 
proportion of high value habitats that would be affected by current and proposed infrastructure.  Any 
polygons containing high value habitats that were located within the current or proposed infrastructure 
areas were assumed to have their value reduced to ‘not high value’ within the overlap area of the 
infrastructure polygon.  Calculation of the area of affected habitat was based on the assumption that the 
infrastructure area was 100% high value habitat.  Due to the uncertainty about the distribution of the high 
value habitats within a polygon, the assumption that the directly effected area was all high value provided 
for an assessment of the maximum potential direct effects. 
 
3.2.1.2 Indirect Habitat Effects 

The size of the ZOI buffers was determined based on information on the disturbance effects of linear 
corridors available in Jalkotzy et al. (1997).  According to the various studies summarized in this 
document, the effects of roads on moose are variable with limited behaviour effects detected within 20 m 
(Tracy 1977 in Jalkotzy et. al. 1997) from the road in one study, and a reduction in use within 200 m of a 
road in another study (Intera Environmental Consultants Ltd 1973 in Jalkotzy et. al. 1997).  Horeisi (1979, 
in Jalkotzy et. al. 1997) found that in open country, vehicle activity within 250 m of moose caused them to 
leave the vicinity.  Research has also found that avoidance of roads may be related to hunting pressures 
as hunted populations tend to distribute further from roads than un-hunted populations (Intera 
Environmental Consultants Ltd. 1973 in Jalkotzy et. al. 1997).  As well, increased human presence in an 
area may lead to avoidance behaviour in moose.  Ferguson and Keith (1982, in Jalkotzy et. al. 1997) 
found that the proportion of moose within 500 m of cross-country ski trails decreased from levels 
observed prior to ski trail development, while Horeisi (1979, in Jalkotzy et. al. 1997) observed that moose 
were less likely to be present within 1 km of seismic lines when human activity was occurring on the lines.  
Considering these disturbance distances, a 400 m buffer was used to determine the ZOI for indirect 
effects.   
 
The use of a 400 m ZOI buffer for the roads, seems more than sufficient, as the amount of cover is 
moderate to high over much of the vegetated areas near the proposed infrastructure areas and the 
population is subject to relatively low hunting pressures which might otherwise have caused increased 
avoidance of roads (Intera Environmental Consultants Ltd 1973 in Jalkotzy et. al. 1997).  As noise from 
the ACB and amphitrac are expected to be approximately 70 db at 30 m or the equivalent that of an idling 
jet boat (GLL 2007c), a 400 m ZOI buffer seems sufficient for the ACB route as well.   
 
 
3.2.2 Mortality Effects Assessment  

The assessment of mortality risks to moose as a result of the ACB development was conducted as per 
the methodology outlined in Section 1.5.2. 
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3.3 Effects Assessment 

3.3.1 Habitat Effects Assessment 

The results of the habitat effects assessments on seasonal moose habitats during the current baseline, 
construction/operations and post-mine scenarios are outlined in Appendix A.  Mapping of the current and 
proposed infrastructure, buffers around the infrastructure and seasonal moose habitats are also provided 
in Appendix A. 
 
3.3.1.1 Available High Value Habitats 

Within Alaska, approximately ~11,800 ha of high value moose habitat was identified for the early spring, 
mid spring, summer and winter seasons.  The high value habitats extend from just south of Turner Creek 
(the outflow from Turner Lake) upriver to the US/Canada border.  They are found primarily on the lower 
slopes and valley bottoms of the river valley.   
 
In BC, approximately 9,013 ha of high value moose habitat was found for the spring season, 
approximately 14,662 ha of high value habitat was identified for the summer season and approximately 
13,019 ha of high value winter habitat was delineated.  High value moose habitats within the BC portion 
of the study area were primarily restricted to the lower elevation areas within riparian corridors (Hawkes 
2003).  High value summer habitats were the most widely distributed; these were found in both the CWH 
and MH biogeoclimatic zones and ranged from valley bottom to mid slope (mesoslope positions).  Winter 
habitats were restricted to the valley bottoms and lower valley slopes within the CWH biogeoclimatic 
zone, while spring habitats were even further restricted. 
 
3.3.1.2 Scenario Assessments  

Current Baseline Scenario 

The assessment of seasonal high value moose habitats in Alaska found that the current direct and 
indirect effects of human use (through residences, the Taku Lodge and jet boat use) ranged from 363 ha 
(3% of Alaska habitat) in early spring to ~760 ha (6% of Alaska habitat) in other seasons.  The majority of 
the effects (88%) were assessed to be from the modeled displacement of moose from high value habitats 
adjacent to residences.   
 
The assessment of seasonal high value moose habitats in BC found that current human activities affect 
approximately 378 ha (2% of BC habitat) in early spring to 1,111 ha (12% of BC habitat) in the winter.  
The majority of these effects (78%) were assessed to be from the modeled displacement of moose from 
high value habitats adjacent to residences and along quad trails, with less high value habitat being 
displaced due to mining camps and infrastructure (approximately 12% for Tulsequah and 10% for 
Canarc).       
 
Overall the total amount of high value moose habitat currently being affected in the project area ranges 
from 741 ha (4% of total habitat) in early spring to 1,866 ha (8% of total habitat) in winter.   
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Construction and Operations Scenario 

The assessment of the construction and operations scenario for seasonal high value moose habitats in 
Alaska found that the amount of habitat affected was 760 ha (6% of Alaska habitat) in all seasons due to 
lack of detailed habitat mapping in Alaska and the assumption that habitats used were consistent 
between seasons. 
 
In BC, the amount of high value habitat affected ranged from 1,874 ha (9% of BC habitat) in spring to 
2,544 ha (10% of BC habitat) of winter habitat.  Direct effects account for approximately 6% of the 
predicted affects, while indirect effects are the remaining 94%.  In comparison to the amount of habitat 
affected under the current baseline scenario, the construction and operation of the ACB development 
resulted in an increase in affected habitat ranging from 251 ha in the mid-spring to 984 ha in the early 
spring.     
 
Combining the data for the construction and operations scenario in both BC and Alaska, the total amount 
of seasonal high value habitat that was affected in the project area ranged from 2,634 ha (13% of total 
habitat) in the early spring and 3,303 ha (13% of total habitat) in the winter.   
 
Post-mine Scenario 

In Alaska, assessment of the post-mine scenario found that habitat effects in all seasons were identical to 
the current baseline since no changes to terrestrial habitats or values were modeled due to lack of 
infrastructure development within Alaska.  
 
In BC, the habitat effects under the post-mine scenario were found to be only slightly different than the 
current baseline scenario in all seasons.  This was due to the assumption that, with the exception of the 
tailings area, all infrastructure areas would be reclaimed to their original ecosystems and habitat value.  
The loss of the tailings area resulted in a slight increase (1.4 ha) in the amount of early spring and mid-
spring high value habitats made unavailable to moose as compared the current baseline.  In the summer 
and winter seasons, the amount of high value habitats affected actually increased, by 13 ha and 27 ha 
respectively, over the current baseline scenario.  This is due to the closure and reclamation of the 
Tulsequah mine and camp area.  Analysis of the proposed ACB transportation system under the post-
mine scenario showed no change in any season as compared to the current/baseline scenario. 
 
3.3.1.3 Accuracy of Habitat Suitability Models Used 

The habitat suitability modeling and mapping conducted for moose in the BC portion of the study area 
was prepared by Hawkes (2003) and the following is summarized from that report.  Model verification was 
conducted using two separate techniques: 1) fixed kernel analysis using available VHF and GPS collar 
data for moose within the study area and 2) development of an arbitrary Habitat Availability Index (HAI).  
The fixed kernel analysis was somewhat limited by sample size; however, it indicated that the model did 
not rate certain areas adequately.  As a result, the model was “fine-tuned” to more accurately portray the 
extent of suitable habitat.  Analysis of the completed model was carried out through the development of 
an HAI.  Based on these results, the model was believed to rate polygons within the project area in a 
reliable and predictable manner.  However, Hawkes did note that because of the large scale at which the 
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TEM was conducted (1:50,000), certain smaller habitat features (e.g. islands or brushy gravel bars within 
the rivers) were not identified, and that as a result, the distribution of suitable moose habitat was probably 
underestimated.    
 
In Alaska, the lack of standardized ecosystem mapping and available air-photos at an appropriate scale, 
as well as a limited ability to ground-truth the areas, limited, to some degree, the accuracy of the habitat 
suitability mapping used in this assessment.  The delineation of high-value moose habitats was restricted 
to habitat observations made during aerial flights, review of available topographic mapping and the use of 
the Quickbird imagery.  To overcome the potential inaccuracies of the habitat mapping in Alaska, the 
assessment considered all polygons delineated to be 100% high value and high value for all seasons.  
This conservative approach ensured that analysis of the proposed development activities would consider 
all potential high value sites within a polygon, rather than just a proportion.  Additionally, so as not to 
overestimate the amount of high value habitats available outside the ZOI and thereby decrease the 
percentage of the available habitat that is affected, delineation of high value habitats was restricted to 
floodplain areas. The delineation of the high value habitats was also conducted by GLL ecologists, who 
have extensive experience in identification and mapping of moose habitats in various habitats across 
central and northern BC.  Overall, the accuracy of the habitat suitability mapping in Alaska was 
considered moderately accurate, although it is possible that small areas of high value habitats were not 
mapped, the extensive areas mapped and considered 100% high value likely compensated for any 
missing areas. 
 
3.3.1.4 Mitigation Measures to Reduce Habitat Effects 

The assessment of direct and indirect seasonal habitat effects during construction and operations of the 
ACB transportation system indicated that the largest potential effects may be caused by potential habitat 
fragmentation if snow banks along the roads and the ACB route in the winter are allowed to occur.  The 
next largest effect was the indirect loss of habitats as a result of habitat avoidance along the ACB route 
and the roads.  During the 1997 Environmental Assessment process and in subsequent working group 
discussions, a number of potential methods to reduce the effects of the original Tulsequah Chief project 
were identified, some of these methods are applicable to reducing the habitat effects identified in this 
assessment for the ACB transportation system.  Some additional mitigation methods have also been 
identified. 
 
The primary method to reduce both direct and indirect effects is to ensure that the development of the 
proposed ACB transportation system infrastructure avoids high value habitats and ‘mitigates by design’ to 
ensure that high value moose habitats are not disturbed.  This measure has been implemented, where 
possible, during the design stage of the roads and landing associated with the ACB development.  The 
ACB access road has been designed to avoid the majority of wetland habitats and avoid a large portion of 
the high value floodplain habitats.  In particular, this limited the amount of spring (reproductive) habitats 
affected by direct effects.   
 
Mitigation measures that may be considered, where appropriate, to reduce the potential habitat effects 
along the ACB route and related roads include: 
 

• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
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• Retaining and/or replanting vegetation screens to provide for both visual and sound barriers near 
open habitats;  

• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 
minimize indirect effects on habitats along the river’s edge; and 

• Minimize traffic during the dawn and dusk hours when moose are likely to be most active. 
• Limiting the creation of windrows along ACB associated roads to a maximum of 1 m high by 1 m 

wide with gaps in the windrows to facilitate wildlife passage.  Alternately, brush and timber from 
road clearing may be piled and burned or broadcast to ensure that it does not create a barrier; 

• Along the roads in the winter, pushing snow to the lower slopes as much as possible and 
contouring the snow banks to be as low and narrow as possible. If necessary creating passages 
through snow banks, to allow for wildlife crossing; 

• Monitoring to determine whether assumptions about moose movements across the Taku River 
are correct and whether the ACB travel creates snow banks/ice berms large enough to inhibit 
movement.  If monitoring determines that ACB passage is inhibiting movement, mitigation 
options, such as the creation of wildlife crossing points, may be instituted.  This potential 
monitoring program would be designed in partnership with the Ministry of Environment and the 
TRTFN, and would ensure that appropriate standards, thresholds and, if necessary, mitigation 
measures are in place to minimize disturbance.   

 
Post-mine, the proposed ACB transportation system infrastructure is within a broader area that contains a 
large amount of high value habitats.  Based on observed regeneration of previously disturbed sites (e.g. 
old logging roads and clearings) in this area, it is expected that reclamation activities will restore habitat 
values readily.  To ensure that restoration and reclamation activities provide appropriate high value forage 
species, monitoring and possibly research trials will be undertaken during operations to determine which 
native species are most appropriate for reclamation.  However, it is expected, that a wide variety of native 
species such as sedges, alder, willow, red osier dogwood etc., will establish quickly and easily on 
disturbed sites and that only monitoring efforts will be required. 
 
3.3.1.5 Risk Assessment and Predicted Residual Effects 

Using the above analysis of the seasonal habitat effects, a habitat risk assessment was conducted taking 
into consideration the proposed mitigation measures and the expected result of those measures.  
Appendix B-1 shows the results of the habitat risk assessment.  In addition to habitat loss as a direct and 
indirect (habitat avoidance) effect of the proposed project, the habitat risk assessment also considered 
the effect of habitat fragmentation resulting from the proposed developments.   
 
Based on the assessment of direct and indirect habitat effects of the ACB transportation system and the 
proposed mitigation measures, during the construction and operations phase, most of the predicted 
residual effects on high value moose habitats are expected to be low.  However, during the winter, it is 
possible that snow banks along the proposed roads and the ACB route may have a moderate level effect 
on habitat fragmentation as moose crossings will be restricted in certain areas.  It anticipated that these 
restrictions will only occur periodically along the route and that monitoring and creation of openings in the 
snow banks will alleviate these issues. 
 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 31 

 

Post-mine, the predicted residual effects of the project on high value moose habitats are not expected to 
be significant as planned reclamation activities will restore nearly all affected high value moose habitats.   
 
3.3.2 Mortality Risk Assessment  

3.3.2.1 Potential Moose Population 

A number of moose surveys have been conducted within the Alaskan study area in the past by ADF&G 
between 1978 and 2000, with between 5 and 54 animals observed per survey (Barten 2004) (see Table 
8).  In March 2007, GLL conducted a moose winter survey on the Alaskan side of the Taku River and 
observed 22 moose (GLL 2007b).  As the ADF&G surveys did not indicate survey effort to correct for 
sightability, population estimates are not possible for this data.  The 2007 GLL survey results are within 
the range of the earlier surveys although they appear slightly below average.  The cause of variability 
between surveys is difficult to determine, but it may be related to snow depths and movements of moose 
between Alaskan and BC winter habitat areas.  Using the available survey information it estimated that a 
minimum of 30 moose winter in the Alaskan portion of the Taku River on a regular basis. 
 

Table 8. Moose Population Estimate Based on Winter Survey Results for 
Alaskan Study Area 

 19781 19831 19861 19881 19981 20001 20072 

Bulls  3 2 2 2 - - 4 

Cows  30 40 42 16 1 5 10 

Calves  15 12 1 4 1 7 8 

Unclassified Adult - - - - 3 36 - 

Total 49 54 45 22 5 47 22 

Bulls: 100 Cows 10 5 5 13 13 -3 40 

Calves: 100 Cows 50 30 2 25 25 -3 80 

% Calves 31% 22% 2% 18% 18% 15% 36% 

Density (moose/km2) - - - - - - 0.14 

Corrected Population4 - - - - - - 33 

Notes: 1 From Barten (2004);  
2 From GLL (2007b); 
3  Unable to calcuate due to high number of unclassified adults ;  
4 Sightability Correction Factor applied as per Quayle et. al.. (2001) and Marshall (2000) 

 
Winter surveys for moose in the BC study area have been conducted by the BC Ministry of Environment, 
Rescan and Gartner Lee between 1982 and 2007 (see Table 9 and Table 10).  Rescan (1997) reported 
three previous winter aerial surveys conducted in the Tulsequah/Taku area by the Ministry of 
Environment, which observed three to 23 moose.  In March 1996, Rescan conducted an aerial survey of 
the Tulsequah and Taku Rivers and observed 21 moose.  None of these surveys were conducted over 
consistent areas, or using similar methods and can therefore only be used as an indicator of possible 
moose numbers in the area.  The 2000 survey by Ministry of Environment and the 2007 Gartner Lee 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 32 

 

surveys were conducted using standardized techniques and are comparable.  Based on the survey 
results, population estimates for the 2000 and 2007 surveys respectively were 123 moose  
  

Table 9. Results of Winter Aerial Surveys Conducted in the Tulsequah/Taku 
Area in the 1980s and 1990s. 

Survey Date Conducted 
By Coverage Number of Moose Observed 

by Area 

Total 
Moose 

Observed 

February, 1982 BC 
Government Single pass along NW side of Taku Flannigan Slough - 3 3 

February, 1988 BC 
Government 

Single pass along both side of 
Tulsequah and Taku Rivers 

Flannigan Slough – 4 

Tulsequah River to Yellow 
Bluff - 19 

23 

February, 1989 BC 
Government 

Single pass along Taku from Big Bull 
to Yellow Bluff, two passes along each 
side of Tulsequah from Tulsequah 
Chief to the confluence of the Taku 

Flannigan Slough – 3 

Tulsequah Valley – 3 

Big Bull to Yellow Bluff - 5 

11 

March 4, 1996 Rescan 

Two – three passes along each side of 
Tulsequah River from Shazah Creek 
to Taku confluence, multiple passes 
(spaced 250 - 500 m apart) along the 
Taku River from Alaskan border to just 
south of Yellow Bluff 

Flannigan Slough – 5 

Shazah Creek – 2 

East side of Tulsequah – 1 

Big Bull area – 5 

South of Taku - 8 

21 
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(Marshall 2000) and 82 moose (GLL 
2007b) (see Table 10).  Using the available 
information, a minimum of 80 moose are 
estimated to be currently using the 
Taku/Tulsequah River areas for wintering. 
 
3.3.2.2 Potential Frequency and Risk of 
Human/Moose Interactions  

As outlined in Section 3.1, one of the 
concerns for moose populations in regard 
to the development of the proposed ACB 
transportation option was the potential for 
increased mortality risks due collisions on 
the road or by the ACB and finally that 
increased access opportunities would 
increase opportunities for harvesting, both 
legally and illegally and by predators such 
as wolves.   
 
See Appendix B-2 for the assessment of 
potential mortality risks to moose resulting 
from the proposed ACB development. 
 
 
3.3.2.3 Mitigation Measures to Reduce Mortality Risks 

Through the review of the previous Tulsequah Chief project, a large number of mitigation measures have 
been proposed to ensure that mortality risks are reduced.  The Adaptive Management Plan for the 
Protection of Wildlife prepared by AXYS (2004b) provides a comprehensive list of mitigation measures 
and plans to reduce mortality risks and monitor those measures.  It is assumed that measures identified 
in this document would be largely applicable to the ACB transportation system in reducing some of the 
mortality risks.  As well, additional mitigation measures have been developed where necessary.  
Proposed mitigation measures are summarized below, with the understanding that they will require 
further development and review by regulatory agencies and the TRTFN. 
 
Proposed mitigation measure to reduce moose mortality risks include: 
 

• Implementation of a Wildlife/Human Conflict Management Program that includes guidelines 
pertaining to minimum distances to be maintained from wildlife while working outdoors as well 
and prohibits the harassment of wildlife by employees; 

• Implementation of a No Firearms Policy and No Hunting\No Trapping Policy for all Redfern 
employees including mine personnel, ACB crews and contract employees; 

• Prohibition of the transport of wildlife carcasses and hunting or trapping equipment (e.g. firearms, 
traps etc) on the ACB; 

Table 10. Moose Population Estimates 
Based on Winter Survey Results for BC Study 

Area in 2000 and 2007. 

 February 20001 March 20072 

Bulls  26 9 

Cows  57 27 

Calves  9 14 

Unclassified Adult 1 14 

Total 94 64 

Bulls: 100 Cows 46 -3 

Calves: 100 Cows 18 -3 

% Calves 11% 22% 

Density (moose/km2) 0.73 0.51 

Corrected Population4 123 82 

Notes: 1 From Marshall (2000); 
2 From GLL (2007b) 
3  Unable to calcuate due to high number of unclassified 
adults ;  
4 Sightability Correction Factor applied as per Quayle et. al. 
(2001) and Marshall (2000) 
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• Implement Observe, Record, Report policy for employees to report suspicious activities related to 
wildlife; 

• Implementation of a Wildlife Right-of-Way Policy and associated speed limits for transportation 
system operations; 

• Implement access control for ACB road and limit access to these roads by members of the public; 
as well, for any public access to project-related roads, hunting should be prohibited within 500 m 
of project roads and infrastructure areas in order to protect wildlife and ensure employee safety; 

• Prevent moose from getting “trapped” on roads in the winter by pushing snow to the lower slopes 
as much as possible and contouring the snow banks to be as low and narrow as possible. If 
necessary creating passages through snow banks, to allow for wildlife crossing, particularly, to 
allow for wildlife to move off of roads;  

• Conduct a monitoring program to identify potential wildlife crossing areas through wildlife 
reporting and dedicated surveys to detect wildlife trails; 

• Create a tracking system to document any project-associated mortalities; 
• Conduct monitoring to identify wolf movements and kill locations in relation to the ACB route and 

associated roads; and 
• Develop and implement a Wildlife Management Plan that incorporates adaptive management 

policies, monitoring programs should track whether mitigation measures efficiently reduce 
mortality risks and if not, measures should be modified to minimize risks. 

 
3.3.2.4 Thresholds and Actions 

It is proposed that the moose mortality threshold for effects directly relating to the ACB transportation 
system and its related infrastructure (i.e. mortalities resulting from collisions with vehicle or the ACB 
barge/tug or the ingestion of chemicals and human garbage) be zero.  This means that any moose 
mortality caused directly by the construction or operation of the ACB transportation system would be a 
concern, with a requirement to re-evaluate the mitigation measures to determine why and how they failed 
to reduce mortality.  It is proposed that the results of the review would form the basis for either changing 
the mitigation measures or creation of a new mitigation measure that would reduce the mortality risk. 
 
3.3.2.5 Assessment of Uncertainty 

There is some uncertainty about the ability to accurately quantify non-regulated hunting as this activity is 
illegal and therefore un-reported unless the activity is observed.  Although there is an increased potential 
for people to become aware of the opportunity for harvesting bears as more people become aware of the 
populations in the area, this may be off-set by the increased opportunities to observe illegal activities due 
to this same increased number of people in the area. 
 
There is also some uncertainty in the ability to ensure that any detected changes in moose populations 
can be attributed to the project given the high variability of the survey results, even using standardized 
methods.  It is possible that repeated surveys will be required to reduce this survey variability and/or other 
survey methods used to detect population changes.   
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Overall, it is anticipated that the establishment of an effective adaptive management process for 
monitoring the results of the mitigation measures and modifying the measures where appropriate will 
reduce the uncertainties regarding mortality risks to moose. 
 
3.3.2.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to moose from each of 
the potential sources ranged from low to moderate.  Increased mortality due to increased regulated and 
unregulated hunting was a low risk due primarily to the difficulty in hunters accessing the area and 
restricted access to the project roads and infrastructure.  Mortality risk due to collisions was assessed as 
a low risk, due to infrequency of interactions between moose and vehicles, although it was assumed that 
some seasons such as spring and winter may have increased risk.  The potential mortality risk due to 
increased predation from wolves and decreased access to productive habitats due to the ACB 
transportation system were considered low to moderate due primarily to the degree of uncertainty in 
determining the interactions and their outcomes.   
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on moose.   
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4. Wolf Effects Assessment 

4.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on 
wolves are outlined in Table 11. 
 
Table 11. Summary of concerns relating to the potential project effects on grey 

wolves. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction of and 
operation along ACB 
access roads and ACB 
landing area as well as 
operation of the ACB 
transport system along 
the Taku River and Inlet 
affects habitat use by 
wolves 

• Loss of or displacement from habitats due 
to the construction and operation of ACB-
related roads and landing areas and the 
operation of the ACB transport system. 

• Changes in movement routes along river 
corridors and at the Tulsequah-Taku 
junction 

Assumed that largest effects would be 
due to direct and indirect loss of seasonal 
moose habitats through construction and 
operation activities.  Therefore moose 
habitat effects used as surrogate for wolf 
habitat effects. 

Increased mortality of 
wolves due to interactions 
with humans or machinery 

• Increased mortality due to increased 
access for hunters and poachers (e.g. 
along the ACB access roads) 

• Potential for collisions with machinery 
along ACB access road (e.g. trucks) or 
along river (e.g. ACB or tug) 

Effects to wolves due to 
altered predator/prey 
dynamics 

• Roads/ACB route provide travel corridors 
for wolves in the winter allowing them 
easier access to local moose populations 

Determine the current status of the local 
wolf population 

Identify potential mortality risks or 
increased productivity potentials and 
identify thresholds to trigger preventative 
actions 

 
 
4.2 Methods 

4.2.1 Habitat Effects Assessment Methods 

No habitat suitability modeling has been completed for wolves within the study area since they are 
generally not tied to specific habitat attributes, but are dependent on other species as food sources.    
Although wolves eat a wide variety of prey species, the main concerns regarding wolves were the 
interactions between the ACB transportation system and moose.  It was therefore assumed that the 
moose habitat suitability modeling would form the basis for the habitat assessment for wolves and that 
the methods used for the moose habitat assessment would be used for both direct and indirect habitat 
effects. 
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4.2.1.1 Direct Habitat Effects 

See methods described for direct habitat effects for moose in Section 3.2.1.1. 
 
4.2.1.2 Indirect Habitat Effects 

The methods described for indirect habitat effects for moose in Section 3.2.1.2 were used to determine 
indirect habitat effects for wolves. 
 
A comprehensive review of the effects of linear developments on wildlife and wildlife habitat use by 
Jalkotzy et. al. (1997) found that wolves are sensitive to the linear developments and human use of these 
areas.  Habitat avoidance of areas may occur as a result of linear developments; however, it is quite 
variable and is influenced by numerous factors including the level, intensity, duration and predictability of 
the disturbance (e.g. Chapman 1977 in Jalkotzy et. al. 1997).  Wolves will generally avoid heavily-used 
roads and areas with high road densities and human densities; however, less-used developments can be 
considered as habitat enhancement since they often serve as travel corridors for wolves.  There is very 
little literature available on the direct effect of habitat disruption from the construction and maintenance of 
linear developments to wolves or of the ZOI that cause wolves to avoid an area.  Habitat disruption likely 
affects wolves mostly through indirect effects as a result of impacts to the habitat of prey populations.  
However, consistent human disturbance in the immediate vicinity of dens and home sites may lead to 
abandonment of these areas (e.g. Chapman 1977 in Jalkotzy et. al. 1997).  Research has demonstrated 
that wolves may be attracted to rarely-used or un-used roads, powerlines, rail lines, and snowmobiles 
trails, particularly during the winter (e.g. Paquet et. al. 1996, Thurber et. al. 1994 and others in Jalkotzy et. 
al. 1997). 
 
Based on the above information, the use of a 400 m ZOI buffer for indirect habitat effects to wolves 
seems reasonable,, although it is possible that wolves will use the area under low traffic conditions.  As 
outlined in the discussion of moose habitat use in Section 3.2.1.2, however, the ZOI is appropriate for 
moose avoidance and is expected therefore to reflect wolf prey use.   
 
 
4.2.2 Mortality Effects Assessment  

The assessment of mortality risks to wolves as a result of the ACB development was conducted as per 
the methodology outlined in Section 1.5.2. 
 
4.3 Effects Assessment 

4.3.1 Habitat Effects Assessment 

The results of the habitat effects assessment can be found in the Moose Habitat Effects Assessment in 
Section 3.3.1. 
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4.3.1.1 Assessment of Uncertainty 

The evaluations and modeling undertaken in this assessment have some uncertainty associated with two 
main areas: 1) the accuracy of using a moose habitat model to predict wolf habitat use; and, 2) the 
predicted zone of influence distances and their effect on habitat use. These uncertainties can cause risks 
to habitats to be under-estimated, which could have a detrimental effect on wolf habitat use and ultimately 
wolf survival and productivity.  The following sections provide an evaluation of the uncertainties in the 
assessment of direct and indirect effects on wolf habitats. 
 
Accuracy of Habitat Suitability Models Used 

The accuracy of the moose habitat suitability models was evaluated in Section 3.3.1.3 and was 
considered to be reliable predictor of moose habitat suitability.  The accuracy of using a moose habitat 
model for predicting wolf habitat use is more difficult to determine, however as moose are not the only 
prey species of wolves.  Observations of wolves during the previous environmental assessment, from 
workers in the area and field assessments conducted in 2007 suggest that the areas where wolf and wolf 
sign has been observed corresponds to areas that have high moose suitability ratings (see Table 12). 
 

Table 12. Summary of wolf observations in the BC portion of the study area. 

Source Observations 

Rescan 1997 Single wolf observed on the east side of the Tulsequah, 1.5 km south of camp (May 1993) 

Single wolf observed at airstrip in Flannigan Slough (June 1994) 

Single wolf observed at airstrip in Flannigan Slough (July 1994) 

Single wolf observed in Flannigan Slough (Aug. 1994) 

Single wolf observed on the Tulsequah below Tulsequah Chief camp (Oct. 1994) 

Single wolf observed in fishing at Canyon Creek (Oct. 1994) 

Six wolves seen on moose kill, across the Tulsequah from the airstrip (Feb. 1995) 

Six wolves seen along the Taku River near the King Salmon (Sept. 1996) 

Gartner Lee 
2007c 

Tracks observed at Bacon Creek in Flannigan’s Slough (May 2007) 

Tracks observed south of Canarc Camp along Tulsequah River (June 2007) 

Possible scat observed near ACB landing (May 2007) 

N. Graham, 
January 2008, 
pers comm. 

No wolf packs observed south of the confluence of the King Salmon, although tracks observed in 
snow in this area.  Several observations of a pack of five wolves North of the King Salmon in the 
winter. 

T. Zanger, 
January 2008, 
pers comm. 

One observation of five wolves across from the Tulsequah Chief camp travelling north on 
Tulsequah River in winter.   Six wolves observed January 2008 on moose kill near Canarc Camp. 

 
4.3.1.2 Mitigation Measures to Reduce Habitat Effects 

The primary method to reduce both direct and indirect effects on wolf habitat use is to ensure that the 
development of the proposed ACB transportation system infrastructure avoids high value moose habitats 
and ‘mitigates by design’ to ensure that high value moose habitats are not disturbed.  This measure has 
been implemented, where possible, during the design stage of the roads and landing associated with the 
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ACB development.  The ACB access road has been designed to avoid the majority of wetland habitats 
and avoid a large portion of the high value floodplain habitats.  In particular, this limited the amount of 
spring (reproductive) habitats affected by direct effects.   
 
Mitigation measures that may be considered, where appropriate, to reduce the potential habitat effects 
along the ACB route and related roads include: 
 

• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Retaining and/or replanting vegetation screens to provide for both visual and sound barriers near 

open habitats;  
• Wherever possible, keeping to the middle of the river/inlet channel so as to minimize indirect 

effects on habitats along the river’s edge; and 
• Minimize traffic during the dawn and dusk hours. 
• Limiting the creation of windrows along ACB associated roads to a maximum of 1 m high by 1 m 

wide with gaps in the windrows to facilitate wildlife passage.  Alternately, brush and timber from 
road clearing may be piled and burned or broadcast to ensure that it does not create a barrier; 

• Along the roads in the winter, pushing snow to the lower slopes as much as possible and 
contouring the snow banks to be as low and narrow as possible. If necessary creating passages 
through snow banks, to allow for wildlife crossing; 

• Monitoring to determine whether assumptions about moose movements across the Taku River 
are correct and whether the ACB travel creates snow banks/ice berms large enough to inhibit 
movement.  If monitoring determines that ACB passage is inhibiting movement, mitigation 
options, such as the creation of wildlife crossing points, may be instituted.  This potential 
monitoring program would be designed in partnership with the Ministry of Environment and the 
TRTFN, and would ensure that appropriate standards, thresholds and, if necessary, mitigation 
measures are in place to minimize disturbance.   

 
Post-mine, the proposed ACB transportation system infrastructure is within a broader area that contains a 
large amount of high value moose habitats.  Based on observed regeneration of previously disturbed 
sites (e.g. old logging roads and clearings) in this area, it is expected that reclamation activities will 
restore habitat values readily.  To ensure that restoration and reclamation activities provide appropriate 
high value forage species, monitoring and possibly research trials will be undertaken during operations to 
determine which native species are most appropriate for reclamation.  However, it is expected, that a 
wide variety of native species such as sedges, alder, willow, red osier dogwood etc., will establish quickly 
and easily on disturbed sites and that only monitoring efforts will be required. 
 
4.3.1.3 Risk Assessment and Predicted Residual Effects 

Using the above analysis of the seasonal habitat effects, a habitat risk assessment was conducted taking 
into consideration the proposed mitigation measures and the expected result of those measures.  
Appendix B-1 shows the results of the habitat risk assessment.  In addition to habitat loss as a direct and 
indirect (habitat avoidance) effect of the proposed project, the habitat risk assessment also considered 
the effect of habitat fragmentation resulting from the proposed developments.   
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Based on the assessment of direct and indirect habitat effects of the ACB transportation system and the 
proposed mitigation measures, during the construction and operations phase, most of the predicted 
residual effects on wolf habitats are expected to be low.  
 
Post-mine, the predicted residual effects of the project on wolf habitats are not expected to be significant 
as planned reclamation activities will restore nearly all affected areas.   
 
4.3.2 Mortality Risk Assessment 

4.3.2.1 Potential Wolf Population 

In Alaska, wolves are thought to primarily inhabit the floodplain and adjacent upland forest areas and 
there are reports of at least one small wolf pack in the lower Taku River drainage (N. Barten, pers. comm. 
2007).  There is no population estimate for grey wolves in GMU 1C, however incidental observations and 
anecdotal evidence suggests that the populations are stable or slowly increasing (Barten 2003).  Based 
on the above information, a population of five wolves was assumed to use the Alaskan portion of the 
study area. 
 
Information on the population of wolves within the BC portion of the Tulsequah/Taku study area is limited.  
Observations made by Rescan (1997), Gartner Lee (2007c) and local knowledge outlined in Table 12 
suggests that a minimum of six wolves are using the BC portion of the study area. 
 
4.3.2.2 Potential Frequency and Risk of Human/Wolf Interactions 

As outlined in Section 4.1, one of the concerns for wolf populations in regard to the development of the 
proposed ACB transportation option was the potential for increased mortality risks due to increased 
opportunities for harvesting, both legally and illegally and increased collisions with vehicles along the road 
or by the ACB on the ACB route in the winter.   
 
Appendix B-2 provides an assessment of the potential mortality risks to wolves resulting from the 
proposed ACB development.  The assessment considered a variety of mortality sources including 
increased access for hunting and trapping, the increased potential for mortalities in defence of human life 
and property, the potential for collisions with vehicles along project roads or with the ACB/tug/amphitrac 
along the Taku River and Inlet and the potential for increased mortality as a result of altered predator-prey 
dynamics and impacts to prey populations.  Without mitigation, the assessment found that the mortality 
risk from these sources ranged from low to high. 
 
4.3.2.3 Mitigation Measures to Reduce Mortality Risks 

Through the review of the previous Tulsequah Chief project, a large number of mitigation measures have 
been proposed to ensure that mortality risks are reduced.  The Adaptive Management Plan for the 
Protection of Wildlife prepared by AXYS (AXYS 2004b) provides a comprehensive list of mitigation 
measures and plans to reduce mortality risks and monitor those measures.  It is assumed that measures 
identified in this document would be largely applicable to the ACB transportation system in reducing some 
of the mortality risks.  As well, additional mitigation measures have been developed where necessary.  
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Proposed mitigation measures are summarized below, with the understanding that they will require 
further development and review by regulatory agencies and the TRTFN. 
 
Proposed mitigation measure to reduce wolf mortality risks include: 
 

• Implementation of a Wildlife/Human Conflict Management Program that includes provisions for 
the use of electric, fencing around camp areas to prevent wildlife entry, and minimum distances to 
be maintained from wolves while working away from camp; 

• Implementation of a Waste Management Plan that includes provisions for management of food 
wastes and other garbage by use of an incineration on a regular basis, and procedures for food 
and food waste storage; 

• Implementation of a No Firearms Policy and No Hunting\No Trapping Policy for all Redfern 
employees including mine personnel, ACB crews and contract employees; 

• Prohibition of the transport of wildlife carcasses and hunting or trapping equipment (e.g. firearms, 
traps etc) on the ACB; 

• Implement Observe, Record, Report policy for employees to report suspicious activities related to 
wildlife; 

• Implementation of a Wildlife Right-of-Way Policy and associated speed limits for transportation 
system operations; 

• Implement access control for ACB road and limit access to these roads by members of the public; 
as well, for any public access to project-related roads, hunting should be prohibited within 500 m 
of project roads and infrastructure areas in order to protect wildlife and ensure employee safety; 

• Conduct a monitoring program to identify potential wildlife crossing areas through wildlife 
reporting and dedicated surveys to detect wildlife trails; 

• Create a tracking system to document any project-associated mortalities; 
• Conduct monitoring to identify wolf movements and kill locations in relation to the ACB route and 

associated roads as well as monitoring to track moose numbers within the study area; and 
• Develop and implement a Wildlife Management Plan that incorporates adaptive management 

policies, monitoring programs should track whether mitigation measures efficiently reduce 
mortality risks and if not, measures should be modified to minimize risks. 

 
4.3.2.4 Thresholds and Actions 

It is proposed that the wolf mortality threshold for effects directly relating to the ACB transportation system 
and its related infrastructure (i.e. mortalities resulting from collisions with vehicle or the ACB barge/tug or 
the ingestion of chemicals and human garbage) be zero.  This means that any wolf mortality caused 
directly by the construction or operation of the ACB transportation system would be a concern, with a 
requirement to re-evaluate the mitigation measures to determine why and how they failed to reduce 
mortality.  It is proposed that the results of the review would form the basis for either changing the 
mitigation measures or creation of a new mitigation measure that would reduce the mortality risk. 
 
4.3.2.5 Assessment of Uncertainty 

The lack of a population estimate for wolves limits the ability to detect population changes over time.  
Prior to embarking on a program to determine wolf populations; however, it is important to determine if 
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the uncertainty regarding the lack of an estimate is significant in determining the potential effects of the 
project on wolves or moose.  
 
There is also some uncertainty about the ability to accurately quantify non-regulated hunting as this 
activity is illegal and therefore un-reported unless the activity is observed.  Although there is an increased 
potential for people to become aware of the opportunity for harvesting wolves as more people become 
aware of the populations in the area, this may be off-set by the increased opportunities to observe illegal 
activities due to this same increased number of people in the area. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to wolves. 
 
4.3.2.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to wolves from each of 
the potential sources ranged from low to moderate.  Increased mortality due to increased regulated and 
unregulated hunting was assigned a very low to low risk level due primarily to the difficulty in hunters 
accessing the area and restricted access to the project roads and infrastructure.  Mortality risk due to 
collisions was also assessed as a very low to low risk, due to the expected infrequency of interactions 
between wolves and vehicles as well as slow speeds and the wildlife right-of-way policy.  The highest 
residual risk to wolf populations was determined to be the result of altered predator-prey dynamics and 
the impacts to prey populations; this was due primarily to the degree of uncertainty surrounding the 
determination of the interactions wolves and their prey and the influence of the proposed project on these 
interactions. 
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on wolves.   
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5. Fisher Effects Assessment 

5.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on fisher 
are outlined in Table 13. 
 

Table 13. Summary of concerns about the potential project effects on fishers. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operation of ACB 
associated roads and 
ACB landing area 
displaces fishers from 
high value habitats 

• Changes in movement routes along river 
corridor and at Tulsequah-Taku junction  

• Loss of and displacement from seasonal high 
value habitats due to development activities 

Identify and quantify seasonal fisher 
habitats removed directly by 
construction activities 

Identify and quantify seasonal fisher 
habitats adjacent to developments and 
indirectly affected by construction and 
operation activities 

Operation of ACB 
transport system on Taku 
River and Taku mudflats 
displaces fishers from 
adjacent high value 
habitats 

• Displacement of fishers from high value 
habitats near or along river as a result of ACB 
use 

Identify and quantify seasonal fisher 
habitats adjacent to developments 
indirectly affected by operation 
activities 

Transportation routes 
(both barge route and 
related roads) increases 
habitat fragmentation 

• Open areas resulting from the creation of 
roads and their associated right-of-ways 
inhibit the movement of fisher between high 
value habitats 

• Barge movements alter the ability of fisher to 
cross the Taku River (either directly or 
indirectly) 

Identify and quantify high value 
seasonal fisher habitats in the vicinity 
of the proposed development. 

Identify potential risk to habitat use 
due to fragmentation and identify 
thresholds to trigger preventative 
actions 

Increased mortality of 
fishers due to interactions 
with humans or machinery 

• Increased human-caused mortality due to 
changes in trapping access (e.g. along ACB 
access road) 

• Potential collisions due to traffic along the 
ACB associated roads 

Identify potential mortality risks and 
identify thresholds to trigger 
preventative actions 

 
 
5.2 Methods 

5.2.1 Habitat Effects Assessment Methods 

The assessment of habitat risks to fishers as a result of the ACB development was conducted as per the 
methodology outlined in Section 1.5.1.  The following sections outline specific details relating to the 
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development of the habitat suitability models, the zone of influence buffers and the calculation of affected 
habitat. 
 
To assess the effects of the proposed development activities on fisher habitat two habitat suitability 
models were developed: 1) a foraging habitat model and 2) a reproductive habitat model.  Both models 
were based on a species account that summarizes the available information on fisher habitat use and 
interpretations for northern BC (see Appendix C - Fisher Species Account).  Due to uncertainties about 
the habitat use patterns of fisher in this area and limited evidence of use, the model was developed using 
a two-class rating scheme of useable habitat and likely unusable habitat.  It was felt that this two-class 
rating would be a more conservative estimate of potential habitat than a four or six-class system where 
only high value habitats were identified.  The foraging model was based on two seasons: growing and 
winter, while the reproductive model was based on use during the winter for maternal denning sites.  Both 
models were based on the 1:50,000 TEM created by Marcoux (1997) and Fuller (2002).   
 
The habitat suitability models were only created for the BC portion of the study area since adequate forest 
cover or ecosystem data was not available for the Alaskan side.  However, based on the BC findings as 
well as the location of the proposed ACB route in Alaska (Gartner Lee 2007c), biologists were able to 
draw several conclusions about habitat use and the effect of the ACB transportation system on fisher 
habitats within Alaska. 
 
5.2.1.1 Habitat Suitability Model Development 

Foraging Model Assumptions 

The determination of potential best ecosystems for fisher foraging in the Tulsequah study area was based 
on the site series descriptions for the local biogeoclimatic zones, the Coastal Western Hemlock (CWH), 
Mountain Hemlock (MH) and the Alpine Tundra (AT), as described in Banner et. al. (1993), Marcoux 
(1997), Fuller et. al. (2002) and Gartner Lee Limited (2007d).  The following outline the model 
assumptions used: 
 

1. During the growing season, fishers are assumed to forage in all habitats in which there is 
sufficient overhead security cover to protect against avian predators.  In the winter, foraging 
activities are assumed to be limited due to predation potential, coarse woody debris loading 
and snow depths.  

2. The AT biogeoclimatic zone is assumed not to provide foraging habitat for fisher year-round 
due to the lack of suitable security cover in this zone. 

3. During the winter, fishers are assumed to be restricted to the CWH biogeoclimatic zone due 
to high snow loads in the AT and MH zones.  In the summer, it is assumed that fisher use 
both the CWH and MH for foraging. 

4. Structural stages 3 to 7 are assumed to provide overhead security cover from avian 
predators.   

5. The canopy composition was obtained from the Stand Composition Modifiers.  For TEM 
polygons in which the Stand Composition Modifier fields were not populated, site series 01, 
02, 03, 04 and 05 in the CWH were assumed to have a coniferous canopy at structural 
stages 6 or 7.    
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6. In the winter, TEM polygons were assumed to provide foraging habitat for fishers when they 
were located within the CWH biogeoclimatic zone and a minimum 70% of the polygon 
contained a coniferous canopy of structural stage 6 or 7.   

7. During the growing season, TEM polygons were assumed to provide foraging habitat for 
fishers where they were located in either the MH or CWH biogeoclimatic zones and a 
minimum 70% of the polygon provided security cover in the form of structural stage 3 or 
greater. 

8. To calculate the amount of foraging habitat available, the entire area of any TEM polygon 
was used if more than 70% of the polygon met the criteria for foraging habitat. 

 
Reproductive Habitat Model Assumptions 

1. Fishers are assumed to use cavities within large diameter dead or declining aspen or 
cottonwood trees for reproductive denning.  

2. Reproductive denning is assumed to be restricted to the CWH biogeoclimatic zone due to a 
lack of suitable denning trees in the AT and MH zones. 

3. Within the CWH, aspen and cottonwood trees are assumed to be restricted to site series 
05, 06, and 07.   

4. Structural stages 6 or 7 are assumed to provide large diameter dead or declining aspen 
and cottonwood.    

5. Since the TEM polygons may be comprised of up to three components, a TEM polygon was 
assumed to provide reproductive habitat for fishers when a minimum 10% of the polygon 
contained site series 05, 06 or 07 in structural stage 6 or 7.   

6. Reproductive habitat calculations were based on the proportion of the polygon that actually 
met the reproductive habitat criteria outlined above (e.g. if only 20% of the polygon was 
classified as reproductive habitat, the area was calculated as 20% of the total polygon 
area). 

 
5.2.1.2 Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on potential fisher 
foraging or reproductive habitats, a GIS union was conducted between the habitat suitability layer and the 
infrastructure layers.  The resulting layer allowed summary information to be obtained on the amount and 
proportion of foraging habitats that would be affected by the current and proposed infrastructure.  Any 
polygons that contained habitats that were located within the current or proposed infrastructure areas 
were assumed to have their value reduced to ‘likely unusable’ within the overlap area of the infrastructure 
polygon. 
 
5.2.1.3 Indirect Habitat Effects 

Although researchers generally agree that fisher and related species (such as wolverine and marten) 
generally avoid humans and human developments, data concerning avoidance effects of disturbance 
corridors on these species is very limited and in many cases is restricted to anecdotal or incidental 
information (Jalkotzy et. al. 1997).  Given the lack of knowledge on avoidance of disturbance by fisher, a 
400 m ZOI buffer was used to approximate indirect habitat effects related to the ACB project. 
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5.2.2 Mortality Effects Assessment  

The assessment of mortality risks to fisher as a result of the ACB development was conducted as per the 
methodology outlined in Section 1.5.2. 
 
 
5.3 Effects Assessment 

5.3.1 Habitat Effects Assessment 

The results of the habitat effects assessments on fisher foraging and reproductive habitats during the 
current baseline, construction/operations and post-mine scenarios are outlined in Appendix A.  Mapping 
of the current and proposed infrastructure, buffers around the infrastructure and fisher habitats are also 
provided in Appendix A. 
 
5.3.1.1 Available Useable Habitats 

The foraging model identified 2,493 ha of potential winter and 20,667 ha of potential growing season 
(spring, summer and fall) foraging habitat within the BC portion of the study area.  Winter foraging 
habitats were located primarily in the coniferous and mixed forests adjacent to the floodplain, while 
growing season habitats were identified within the floodplain and sides of the valleys in the Taku and 
Tulsequah Rivers.  The reproductive habitat model identified 2,705 ha of potential reproductive habitat 
within the BC portion of the study area.  These habitats were located primarily along the valley bottoms 
and lower slopes of the Tulsequah and Taku River valleys.   
 
No estimate of the available foraging or reproductive habitats was completed for Alaska due to the lack of 
available mapping to base a model on.  It is expected that winter foraging habitats in Alaska are located 
predominately within the mature and old-growth coniferous forests along the valley bottoms and lower 
slopes of the Taku River valley, tributary valleys and along Taku Inlet.  Foraging habitats during the 
growing season are expected to be much more extensive and will likely extend to the mid- and possibly 
upper-slopes of the river/inlet valley.  Reproductive habitats in Alaska are expected to be restricted to the 
mature and old-growth deciduous or mixed stands located predominately on the valley bottoms and the 
lower slopes of the Taku River valley and it’s tributary valleys. 
 
5.3.1.2 Scenario Assessments 

Current Baseline Scenario 

The current baseline assessment for seasonal fisher foraging habitats in BC found no effect (direct or 
indirect) on winter habitats, and 631 ha (3% of BC habitat) of available foraging habitats in the growing 
season may be affected.  The majority of the effects (~75%) were assessed to be from the modeled 
displacement of fishers from foraging habitats adjacent to residences and from displacement along the 
Taku River due to jet boat use in the growing season.  For fisher reproductive habitats in BC, 382 ha 
(14% of BC habitat) are affected.  The majority of these effects (68%) are the result of snowmobile traffic 
along the Taku River. 
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An examination of the current infrastructure and use along the Taku River and Inlet within Alaska 
identified various buildings used as seasonal and year-round residences as well as the Taku Lodge.  
These buildings are assumed to have both direct and indirect effects on any fisher habitat in their vicinity.  
Additionally, current jet boat use along the river and inlet (and snowmobile use in the winter) is expected 
to indirectly affect any fisher habitat in close proximity to the river/inlet.   
 
Construction and Operations Scenario 

Within BC, assessment of the construction and operations scenario found that the amount of habitat 
affected ranged from 287 ha (12% of BC habitat) of winter foraging habitat to 2,084 ha (10% of BC 
habitat) of growing season foraging habitat and 614 ha (23% of BC habitat) of reproductive habitats.  The 
ACB development resulted in an increase in affected habitat of 225 ha of winter foraging habitat, 728 ha 
of growing season foraging habitat and 103 ha of reproductive habitats as compared to the current 
baseline scenario. 
 
In Alaska, the only project component will be the ACB operation along the Taku River and Taku Inlet.  
The ACB is not expected to traverse any vegetated terrestrial habitats and therefore it is not expected to 
directly affect any fisher foraging or reproductive habitats.  Indirect effects from the ACB operation are 
expected not expected to differ from the current indirect effects from jet boat and snowmobile traffic along 
the river.  Indirect effects in Gastineau Channel, Taku Inlet, and the lower portions of the Taku River are 
not expected due to the width of those areas being greater than a kilometre in width, and in some 
locations the channel widens to more than 5 kilometres.  Based on the proposed transport route (see 
Gartner Lee 2007c), the ACB is expected to be more than 400 m from terrestrial habitats for a majority of 
the route in these areas. 
 
Post-mine Scenario 

The effects of the ACB transport system in the post-mine scenario were found to be the same as the 
current baseline scenario in all seasons.  This is due to the assumption that all infrastructure areas would 
be reclaimed to their original ecosystems and habitat value. 
 
5.3.1.3 Accuracy of the Habitat Suitability Model Used 

The fisher foraging model was based on information from fisher research throughout North America, 
including studies within BC.  Information on fisher habitat use in the coastal habitats of BC is 
unfortunately non-existent and studies of fisher in coastal habitats throughout North America were limited.  
No information was available on fisher use of the CWH and MH biogeoclimatic zones.  As a result, 
ecosystem ratings for this area were extrapolated based on foraging patterns documented in other 
habitats.  No verification of the modeling has been conducted.  The foraging models used in this 
assessment are rated as low to moderately reliable according to the Resource Inventory Standards (see 
BC MELP 1999). 
 
Information for the fisher reproductive model was obtained from research throughout North America, 
including several studies within BC.  Coastal reproductive studies are limited to California, however, so 
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ecosystem ratings for the Tulsequah/Taku were extrapolated from studies conducted in interior habitats.  
In the interior of BC, reproductive dens are found exclusively in black cottonwood (Weir 1995 and 1999) 
and trembling aspen (Wier 2007), while in coastal California, reproductive dens have been located in both 
deciduous and coniferous trees (Thompson et. al. 2007).  It is currently unknown whether fisher in coastal 
BC will utilize cavities within coniferous species (e.g. cedar) as reproductive dens, but to limit the potential 
for under-estimating project effects (by over-estimating the amount of available reproductive habitat), the 
model was built on the assumption that reproductive denning was restricted to deciduous species.  No 
verification of the modeling has been conducted.  Based on the lack of verification and the available 
literature, the reliability of the reproductive model is rated as low to moderate according to the Resource 
Inventory Standards (BC MELP 1999). 
 
5.3.1.4 Mitigation Measures to Reduce Habitat Effects 

The assessment of direct and indirect habitat effects to foraging and reproductive habitats during the 
construction and operation of the ACB transportation system indicate that the largest potential effects of 
the project on fisher foraging habitats are expected to be the indirect effect of displacement from high 
value habitats along the proposed barge landing and roads, and habitat fragmentation resulting from the 
creation of the roads.  A variety of mitigation measures have been proposed to minimize these effects.   
 
Mitigation measures that have been implemented to reduce all potential habitat effects include: 
 

• During the design stage of the ACB landing and portions of the access road, biologists searched 
potential denning trees for suitable cavities;   

• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Minimizing traffic during the hours around dawn and dusk when fisher are most likely to be active;  
• Leaving and/or replanting vegetation screens to provide for both visual and sound barriers and 

retaining shrub cover in riparian areas adjacent to the ACB road and landing;  
• Maintaining culverts with an approximate diameter of 36 inches (Ruediger 2001; Cavallaro et. al. 

2005) under road to facilitate fisher crossing; and 
• Monitoring culverts for fisher use and if necessary, modifying access during the winter so that 

fisher can continue to enter and exit culverts (particularly in areas where culvert openings may be 
buried by snow banks). 

• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 
minimize indirect effects on habitats along the river’s edge; 

• Post-mine, create overhead cover within the cleared area by re-distributing downed trees and 
brush in windrows or piles across the road width to allow movement. 

 
Post-mine, the effects of the ACB transportation system infrastructure are expected to be the same as the 
current baseline scenario, based on the assumption that all infrastructure areas associated with the ACB 
would be reclaimed to their original ecosystems and habitat value.  Based on observations of previously 
disturbed sites (e.g. old logging roads and clearings) in this area, it is expected that reclamation activities 
will restore habitat values readily and that a wide variety of native species such as sedges, devil’s club, 
Nootka lupine, salmonberry etc., will establish quickly and easily on disturbed.  To improve the habitat 
value of these reclaimed habitats for fisher during the reestablishment phase, pieces of large coarse 
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woody debris could be placed in these areas to help provide access to foraging habitats during the winter 
fishers as well as habitat for prey species such as squirrels and rodents. 
 
5.3.1.5 Risk Assessment and Predicted Residual Effects 

Using the above analysis of the seasonal habitat effects, a habitat risk assessment was conducted taking 
into consideration the proposed mitigation measures and the expected result of those measures.  
Appendix B-1 shows the results of the habitat risk assessment.  In addition to habitat loss as a direct and 
indirect (habitat avoidance) effect of the proposed project, the habitat risk assessment also considered 
the effect of habitat fragmentation resulting from the proposed developments.   
 
Based on the assessment of direct and indirect habitat effects of the ACB transportation system and the 
proposed mitigation measures, the risks to fisher habitats are all expected to range from low to nil.  The 
biggest risks are expected to be the result of the indirect loss of habitats along the ACB road and 
landings, and habitat fragmentation.  
 
Post-mine, there are no significant residual habitat-related effects for the ACB transportation system 
predicted as the planned reclamation activities will restore all affected fisher habitats. 
 
 
5.3.2 Mortality Risk Assessment  

5.3.2.1 Potential Fisher Population 

As outlined in the summary of available information (GLL 2007b) fisher use of the Tulsequah and Taku 
River drainages is limited with few observations of individual animals or trapping of individuals recorded. 
 
Eric Lofroth (Meso-Carnivore Specialist, BC Ministry of Environment) suggests that fishers are rare in the 
coastal regions of BC and most observations of fisher in these areas are likely dispersing juveniles (pers 
comm. 2007).  Capability mapping conducted by the BC Ministry of Environment, rated the lower Taku 
and Tulsequah area as nil value for fisher; however, less than 20 kilometres up the Taku River it 
delineated an area of moderate capability habitat (Lofroth 2004).  This area may act as a source 
population for fisher within the ACB study area.  It is unknown whether fisher observations within the ACB 
study area are members of a small resident population or whether they are simply dispersing juveniles 
moving through the area or both.  For the mortality risk assessment, it was assumed that a small resident 
population was present in the study area, but that there was also some influx of animals from the upriver 
location. 
 
Based on work conducted by Weir and Corbould in the Williston region of north-central BC (Weir 2003), 
fisher densities in habitats with a moderate capability rating would range from one fisher/130 km2 to one 
fisher/385 km2.  If fisher densities within the ACB study area are equal to those within moderately rated 
habitats elsewhere in BC, then between one and three animals would be found within the BC portion of 
the study area (400 km2) and another two to seven animals within the Alaskan portion of the study area 
(860 km2).  These population estimates seem reflective of the number of sightings and evidence of fisher 
use observed in the area by various sources. 
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5.3.2.2 Potential Frequency and Risk of Human/Fisher Interactions  

As outlined in Section 5.1, one of the main concerns regarding the development of the proposed ACB 
transportation option was the potential for increased fisher/people interactions resulting in an increased 
mortality risks to fisher.  The increased mortality risks are associated with the potential for increased 
mortality through collisions with vehicle and ACB traffic, the potential for fishers to ingest chemicals and 
garbage near camps and other facilities and finally that increased access opportunities would increase 
opportunities for harvesting, both legally and illegally. 
 
Appendix B-2 provides an assessment of the potential mortality risks to fisher resulting from the proposed 
ACB development.  The assessment found that without mitigation, the mortality risks to fisher range from 
low to high.  The highest risks were due to increased access for trapping, collisions with vehicles along 
the ACB road, and health risks associated with the ingestion of human garbage or chemicals.  
 
5.3.2.3 Mitigation Measures to Reduce Mortality Risks 

Through the review of the previous Tulsequah Chief project, mitigation measures for fisher were not 
developed.  The proposed mitigation measure to reduce fisher mortality risks include: 
 

• Implement proper management procedures relating to the storage and disposal of food wastes 
and other garbage, the use and storage of fuels and other chemicals, and the use of electric 
fencing around camp and mine areas to prevent wildlife entry; 

• Prohibit the feeding of wildlife by employees; 
• Implement a No Firearms Policy and No Hunting\No Trapping Policy for all Redfern employees 

including mine personnel, ACB crews and contract employees; 
• Prohibit the transport of wildlife carcasses and hunting or trapping equipment (e.g. firearms, traps 

etc) on the ACB; 
• Implement Observe, Record, Report policy for employees to report suspicious activities related to 

wildlife; 
• Implement Wildlife right-of-way policy and associated speed limits for transportation system 

operations; 
• Implement access control for ACB road and limit access to these roads by members of the public; 

as well, for any public access to project-related roads; 
• Identification of potential wildlife crossing areas through wildlife reporting and dedicated surveys 

to detect wildlife trails;  
• Create a tracking system to document any project-associated mortalities; and 
• Develop and implement Wildlife Management Plan that incorporates monitoring the effectiveness 

of mitigation measures in reducing mortality risks and modifies measures if they are not effective. 
 
5.3.2.4 Thresholds and Actions 

Due to the potentially small size of the population, it is proposed that the fisher mortality threshold for 
effects directly relating to the ACB transportation system and its related infrastructure (i.e. mortalities 
resulting from collisions with vehicles or the ACB barge/tug or the ingestion of chemicals and human 
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garbage) be zero.  This means that any mortality of fisher that is caused directly through the construction 
or operation of the ACB transportation system would be a concern, with a requirement to re-evaluate the 
mitigation measures to determine why and how they failed to reduce mortality.  It is proposed that the 
results of the review would form the basis for either changing the mitigation measures or creation of a 
new mitigation measure that would reduce the mortality risk. 
 
5.3.2.5 Assessment of Uncertainty 

One of the primary sources of uncertainty regarding the mortality risk for fisher is the ability to protect from 
accidental death due to collisions with vehicles and uncertainties in the population size and rates of 
immigration and emigration.  Since the current population dynamics are not well understood, analysis of 
mortality risks is difficult.  For the purposes of this analysis, the fisher population within the study area was 
assumed to encompass a small, resident population with an influx of animals from higher quality habitats 
upriver.  If this assumption is incorrect, the mortality risks assigned to the various project interactions may 
be under- or overestimated.   
 
There is some uncertainty about the risk resulting from regulated and non-regulated trapping.  In 
particular, it is difficult to accurately quantify non-regulated trapping as this activity is illegal and therefore 
un-reported unless the activity is observed.  Although there is an increased potential for people to 
become aware of the opportunity for harvesting fisher as more people become aware of the populations 
in the area, this may be off-set by the increased opportunities to observe illegal activities due to this same 
increased number of people in the area. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to fishers. 
 
5.3.2.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to fisher from each of 
the potential sources ranged from low to moderate.  The highest risk was due to collisions with vehicles 
on the ACB road.  Increased mortality due to increased trapping pressure was assessed as a low risk due 
primarily to the difficulty in trappers accessing the area other than by boat or aircraft.   
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on fisher.   
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6. Waterfowl and Shorebirds Effects Assessment 

6.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on 
waterfowl and shorebird species within the study area are outlined in Table 14. 
 
Table 14. Summary of concerns about the potential project effects on waterfowl 

and shorebirds. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operation of ACB 
associated roads and 
ACB landing area 
displaces waterfowl or 
shorebirds from high 
value habitats 

• Loss of and displacement from reproductive 
habitats due to development activities 

• Potential for species at risk to be affected by 
development. 

Determination of potential species 
using the study area 

Identify and quantify reproductive 
habitats removed directly by 
construction activities 

Identify and quantify reproductive 
habitats adjacent to developments and 
indirectly affected by construction and 
operation activities 

Operation of ACB 
transport system on Taku 
River and Taku tideflats 
displaces waterfowl or 
shorebirds from high 
value habitats 

• Loss of and displacement from reproductive 
habitats near or along river as a result of ACB 
use 

• Potential for species at risk to be affected by 
development. 

Determination of potential species 
using the study area 

Identify and quantify reproductive 
habitats removed directly by operation 
of ABC transport system 

Identify and quantify reproductive 
habitats adjacent ACB transport route 
and indirectly affected by operation 
activities 

Increased mortality of 
waterfowl or shorebirds 
due to interactions with 
humans or machinery  

• Increased human-caused mortality due to 
changes in hunting access (e.g. along ACB 
access road) 

• Potential collisions due to traffic along the 
ACB route 

• Potential for species at risk to be affected by 
development. 

Determination of potential species 
using the study area 

Identify potential mortality risks to 
waterfowl and shorebirds as a result of 
the project and identify thresholds to 
trigger preventative actions 
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6.2 Methods 

6.2.1 Potential Species Within the Study Area 

The assessment of the avian species expected to occur within the study area involved the compilation of 
seasonal survey results from a variety of surveys both within the study area and in close vicinity to the 
study area.  The resulting species list was then compared with lists of species at risk from Alaska, BC and 
Canada to determine the potential species at risk that may be present within the study area.  This Bird 
Species Compilation is provided in Appendix D.  The Compilation provides a list of the surveys used in 
the compilation, a description of the available data and the sources of the data, along with the presence 
or abundance of species documented in each of the surveys.   
 
6.2.2 Habitat Effects and Risk Assessment Methods 

The assessment of habitat risks to waterfowl and shorebirds as a result of the ACB development was 
conducted as per the methodology outlined in Section 1.5.1.  The following sections outline specific 
details relating to the development of the habitat suitability models, the zone of influence buffers and the 
calculation of affected habitat. 
 
A variety of waterfowl, shorebird and related species have been identified within the Taku and Tulsequah 
River area; the habitat assessment for these species focussed on the habitats required for nesting.  Due 
to the range of species, a variety of habitats are potentially required to meet the nesting requirements 
including wetlands, lakes, ponds, and for some species, gravel bars, forested habitats etc.  As a result, an 
ArcView Geographic Information System (GIS) was used to create two generalized habitat suitability 
models:  1) nesting habitats within wetlands, ponds and lakes; and 2) nesting habitats along gravel bars.  
 
For those species nesting in forested habitats, it was assumed that generalizations about project effects 
could be drawn from other analysis of forested habitats, such as the breeding birds assessment or the 
bald eagle assessment. 
 
To identify potential nesting wetlands and small ponds, all wetland and lake features below 500 m 
elevation were selected from the BC TRIM information.  In Alaska, a review of available mapping and 
Quickbird imagery was used to select low elevation wetland and lake features.   
 
To determine the availability of gravel bar habitats for nesting shorebirds, sandbar and gravel bars were 
selected from the BC TRIM information.  In Alaska, digital data on gravel bar and sandbar habitats was 
not available.  Delineation of these areas using Quickbird imagery was rejected due to challenges in 
identifying areas not subject to regular tidal influence.  As a result, the habitat suitability model for nesting 
shorebirds was restricted to the BC study area, with the exception of a small area within Alaska where the 
BC TRIM data extended over the border.  This area, between Canyon Island and the BC border, was 
included in order to address concerns relating to the proposed summer route of the ACB on the eastern 
side of Canyon Island.    
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6.2.2.1 Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on potential waterfowl 
and shorebird nesting habitats, a GIS union was conducted between the nesting suitability layer and the 
infrastructure layers.  The resulting layer allowed summary information to be obtained on the amount and 
proportion of nesting habitats that would be affected by the current and proposed infrastructure.  Any 
polygons that contained habitats that were located within the current or proposed infrastructure areas 
were assumed to have their value reduced within the overlap area of the infrastructure polygon. 
 
6.2.2.2 Indirect Habitat Effects 

To aid in the determination of the ZOI buffer within which waterfowl and shorebirds may be affected by 
indirect project effects, a review of the effects of linear developments on birds produced by Jalkotzy et al. 
(1997) was consulted.  The following summary is based on this document.  The response of waterfowl 
and shorebirds to human developments and disturbance by humans or vehicles varies depending on 
numerous factors including the species and the type of disturbance.  Waterbirds may flush from nests 
when disturbed by humans; in general, studies indicate that the response is greatest when approached 
by a person on foot as compared to approach by a vehicle.  Human disturbance may also lead to lost 
feeding opportunities for both adults and young, as well as increased risk of predation.  Avoidance of 
human developments and human presence has been documented for numerous waterfowl species, 
however, lack of avoidance for certain types of development, including roads, has also been 
demonstrated for certain species. 
 
In BC, the previous and current Identified Wildlife Management Strategy (IWMS) (BC MELP & MOF 1999, 
BC WLAP 2004) provides a resource for government, forestry and wildlife managers in protecting 
identified wildlife species and their habitats.  In general, guidelines related to nesting habitats for 
waterbirds such as Great Blue Heron, Long-billed Curlew and Sandhill Crane involve a no-harvest/no-
roads buffer around the nest site or the nesting habitat that range from 50 m to 500 m and a management 
zone outside of the no-harvest buffer which can range from 200 m to 350 m where disturbance during the 
nesting season is limited. 
 
Based on the above information, a 400 m buffer was applied to the identified nesting habitats to 
approximate indirect habitat effects related to the ACB project. 
 
6.2.3 Mortality Risk Assessment Methods 

The assessment of mortality risks to waterfowl and shorebirds as a result of the ACB development were 
conducted as per the methodology outlined in Section 1.5.2. 
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6.3 Effects Assessment 

6.3.1 Potential Species within the Study Area 

Based on the results of the Bird Species Compilation, numerous species of waterfowl, shorebirds and 
allied species (including cranes, rails, herons, gulls, cormorants, loons and grebes) have been 
documented in or near the ACB study area (see Appendix D).  Of these, 17 species are listed as species 
at risk (species at risk) in BC, Alaska or Canada.  To determine the potential for any of these species at 
risk to interact with the proposed project, a number of criteria were considered: observations of the 
species in the area; whether the study area was within the known breeding range for the species; and 
whether the study area contained suitable nesting habitat for the species (see Appendix E).  This analysis 
determined that one species at risk, the Caspian tern, is a known breeder within the study area and that 
an additional four species: Great Blue Heron, Marbled Murrelet, Short-billed Dowitcher and Wandering 
Tattler; have the potential to breed within the study area.  The remaining 12 species at risk that were 
identified in the Compilation are believed to either be unlikely to be found in the study area (sightings 
were accidentals), likely only in the study area during migration, or possibly seasonal inhabitants but not 
nesting within the study area (e.g. winter foraging within the Taku Inlet).   
 
In addition to the above species, discussion with Alaskan government officials revealed that Kittlitz’s 
murrelet, which is currently a candidate for listing under the US Endangered Species Act (USFWS 
2007a), might be a species of concern in relation to the ACB project.  The nesting range of this small, rare 
seabird is limited to coastal Alaska and eastern Russia; and within Alaska, nesting habitats are restricted 
to areas closely associated with tidewater glaciers, glaciated fjords or the outflow of glacial streams (Day 
et al. 1999).  According to Michelle Kissling (pers. comm. 2007), wildlife biologist with the US Fish and 
Wildlife Service, the USFWS has never conducted any surveys for Kittlitz’s murrelet in the Taku Inlet, 
largely because the inlet is assumed to contain too much fresh water for the species.  The habitat 
surrounding the Taku Glacier is considered potential nesting habitat for Kittlitz’s murrelet, and birds have 
been observed in Lynn Canal to the north of Taku Inlet and the Tracy and Endicott Arms to the south.  
Kissling has been tracking murrelet observations reported by members of the public and gill-netters in the 
Taku area; however, all of the reported observations have been marbled murrelets.  Overall, Kissling 
indicated that the likelihood is low of Kittlitz’s murrelets nesting in the vicinity of the Taku Glacier. 
 
6.3.2 Habitat Effects Assessment 

The results of the habitat effects assessments on reproductive habitats for waterfowl and shorebirds 
during the current baseline, construction/operations and post-mine scenarios are outlined in Appendix A.  
Mapping of the current and proposed infrastructure, the infrastructure buffers and the modelled 
reproductive habitats are also provided in Appendix A. 
 
6.3.2.1 Available Nesting Habitats 

Within Alaska, approximately 7,150 ha of potential nesting habitat for waterfowl were identified, while 
approximately 2,750 ha of potential habitat were identified in BC.  The delineation of potential habitats 
was restricted to wetlands, ponds and lakes below 500 m in elevation, as project effects were not 
expected to impact nesting habitats above 500 m.    
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A total of 2,181 ha of potential habitat for nesting shorebirds were identified in the study area.  The 
modelled habitats were located almost exclusively at lower elevations along the major rivers and streams; 
it is expected that gravel habitats providing suitable nesting habitat may be present in other areas of the 
study area (e.g. lakeshores or non-vegetated areas of the alpine and subalpine), but mapping constraints 
prevented the inclusion of these habitats.  Due to digital data constraints, potential habitat for nesting 
shorebirds (sandbars and gravel bars) was not identified in Alaska with the exception of the area between 
Canyon Island and the Alaska border.  Due to the small size of the area modelled within Alaska, the data 
was combined with the BC data for the analysis of available habitat and the habitat effects. 
 
6.3.2.2 Scenario Assessments  

Current Baseline Scenario 

The assessment of effects to potential waterfowl nesting habitats in Alaska under the current baseline 
scenario found that human infrastructure and activities (including residences, the Taku Lodge and jet boat 
use) do not directly affect any of the potential habitat, while indirect effects are affecting approximately 
250 ha (4%) of the Alaska habitat.  In BC, the effects assessment found that currently, human 
infrastructure and activities are directly affecting less than one hectare of the potential waterfowl nesting 
habitat and that indirect effects are affecting approximately 144 ha (5%) of the BC habitat.  Overall, the 
total amount of waterfowl nesting habitats currently being affected in the project area is approximately 
394 ha or 4% of the total potential habitat available in the study area. 
 
The assessment of current effects to potential shorebird nesting habitats in the study area found that 
human infrastructure and activities are currently indirectly affecting approximately 276 ha (13%) of the 
total habitat with no direct effects identified.        
 
Construction and Operations Scenario 

The effects assessment for potential waterfowl nesting habitats under the construction and operations 
scenario found that in Alaska, the total amount of nesting habitat affected was unchanged from the 
current baseline scenario.  This was due to the lack of ACB-related infrastructure development in Alaska 
and the assumption that the ACB route will be the same as the route used by jet boat traffic currently 
present in the area and that the indirect effects of the ACB operation will be similar to the indirect effects 
of the current jet boat traffic.  In BC, the assessment of effects during the construction and operations 
scenario found that the total amount of potential habitat affected by the ACB transportation system 
infrastructure and activities was approximately 137 ha (5% of the BC habitat); this was an increase of 
61 ha (2% of BC habitat) over the current baseline scenario.   
 
The assessment of effects to potential shorebird nesting habitats under the construction and operations 
scenario determined that the total amount of habitat affected by the ACB transportation system human 
infrastructure and activities was approximately 254 ha (12% of the total habitat).  This represented an 
increase of approximately 85 ha or 4% of total habitat affected as compared to the current baseline 
scenario.  The majority of the affected habitat was due to the indirect effects of the ACB access road and 
a small potential direct effect (~17 ha) of the ACB use along the eastern side of Canyon Island during the 
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summer.  The total amount of potential shorebird nesting habitats affected under the construction and 
operations scenario was 461 ha (21% of the total habitat). 
 
Post-mine Scenario 

The assessment of effects to potential waterfowl nesting habitat under the post-mine scenario found that 
within Alaska, habitat effects were identical to the current baseline within Alaska since no infrastructure 
development had occurred.  In BC, the post-mine effects assessment found that habitat effects were only 
slightly different than the current baseline scenario.  This was due to the assumption that, with the 
exception of the tailings area, all infrastructure areas associated with the Tulsequah Chief mine and the 
ACB development would be reclaimed to their original ecosystems and habitat value.   
 
The effects assessment for potential shorebird nesting habitats under the post-mine scenario determined 
that habitat effects were similar but slightly decreased from those observed under the current baseline 
scenario.  As with the waterfowl assessment, this was due to the anticipated closure and reclamation of 
nearly all of the infrastructure areas associated with the Tulsequah Chief mine and the ACB development.   
 
6.3.2.3 Accuracy of Habitat Suitability Models Used 

The modelling of waterfowl and shorebird nesting habitats was intended to provide a general assessment 
of the quantities and locations of nesting habitats within the study area, and the expected impact of the 
ACB transportation system on those habitats.   
 
The waterfowl model makes use of the generalized wetland information from TRIM and the Quickbird 
imagery.  This will tend to overestimate available habitats as well as the potential effects, as there may be 
significant areas of large wetlands such as Flannigan’s Slough that do not contain suitable habitats 
throughout the summer.  The limited interaction between the ACB transportation system and wetland 
habitats, however suggest that these generalizations are likely within the correct order of magnitude of 
effects.  
 
As previously mentioned, the habitat suitability modelling for shorebirds was restricted to low elevation 
sand and gravel bars along the major rivers and streams; other gravel habitats such as lakeshores or 
non-vegetated areas of the alpine and subalpine, while possibly providing nesting habitat to shorebirds 
within the study area were not included in the analysis.  This may underestimate the amount of available 
habitat within the study area; however, it is assumed that project effects to nesting shorebirds within the 
study area would be concentrated on sandbar and gravel bar habitats along the Taku and Tulsequah 
Rivers outside the influence of seasonal and tidal fluctuations, which are mainly in the Taku and 
Tulsequah rivers above Taku Lodge.        
 
6.3.2.4 Mitigation Measures to Reduce Habitat Effects 

In order to minimize the habitat risks to waterfowl and shorebird species as a result of the ACB 
development, a variety of mitigation measures have been proposed to minimize habitat effects.  These 
include: 
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• ACB road construction will occur outside of the nesting season so as to reduce nesting disruption; 
• ACB road location avoids wetlands, gravel bars and floodplain habitat types;     
• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Leaving and/or replanting vegetation screens to provide for both visual and sound barriers along 

the ACB road and retaining shrub cover in riparian areas adjacent to the ACB road and landing; 
• Creating vertical habitat diversity where possible by creating debris piles;    
• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 

minimize indirect effects to habitats along the river’s edge; 
• Wherever possible, avoiding operation of the ACB in close proximity to gravel bar habitats; 
• Conducting periodic monitoring to identify potential nesting areas and investigate behaviours 

during road use; and 
• Conducting nest surveys along the ACB route on the east side of Canyon Island to identify 

potential nesting habitat areas along the ACB path and establish an ACB route around any critical 
nesting habitats.  

 
Based on observations of previously disturbed sites (e.g. old logging roads and clearings) in this area, it is 
expected that reclamation activities will restore habitat values readily and that a wide variety of native 
species will establish quickly and easily on disturbed areas.   
 
6.3.2.5 Risk Assessment and Predicted Residual Effects 

Based on the results of the habitat effects assessment and taking into consideration the potential species, 
present within the study area, an assessment of the habitat risk posed to potential waterfowl and 
shorebird nesting habitats from the ACB development was conducted.  The results of the habitat risk 
assessment are summarized in Appendix B-1.   
 
The assessment determined that the risk to waterfowl and shorebird nesting habitats are expected to 
range from nil to low.  The largest potential effects of the project on waterfowl and shorebirds is the 
potential displacement of birds from nesting habitats along the proposed barge landing and roads and a 
small potential direct loss of habitats on the east side of Canyon Island due to the operation of the ACB.   
 
In addition to evaluating the general habitat risks to waterfowl and shorebirds, the habitat risk assessment 
also looked at the habitat risks to species at risk within the study area.  This analysis was limited to those 
species at risk known to breed or with the potential to breed within the study area as risks were assumed 
to be greatest for these species.   Based on existing habitat effects modelling, information on the 
presence of the species within the study area and the distribution of potential nesting habitats, the habitat 
risks to waterfowl and shorebird species at risk as a result of the ACB development were assessed to be 
low.  
 
Post-mine, the effects of the ACB transportation system infrastructure are expected to be the same as the 
current baseline scenario, based on the assumption that all infrastructure areas associated with the ACB 
would be reclaimed to their original ecosystems and habitat value.   
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6.3.3 Mortality Risk Assessment  

6.3.3.1 Potential Waterfowl and Shorebird Population 

The size of the waterfowl and shorebird population within the ACB study area is unknown.  Numerous 
species have been documented within or near the study area and the number of individuals varies 
significantly by species and season.  The data summarized in the Compilation in Appendix D provides a 
general idea of the number of individuals of each species observed in various surveys within the study 
area, as well, the seasonal densities reported for studies at the Mendenhall Wetland just north of the 
study area (also provided in Appendix D) provide a general guideline for the relative densities expected 
within the ACB study area.  In general, species such as Common Merganser, Canada Goose, Mallards, 
Western Sandpiper, Common, gulls and Arctic Terns are relatively common and are nesting within the 
study area. 
 
6.3.3.2 Potential Mortality Risk of Project Interactions  

Appendix B-2 provides an assessment of the potential mortality risks to waterfowl and shorebirds 
resulting from the proposed ACB development.  The assessment considered a variety of mortality 
sources including increased access for hunting, collisions with vehicles along project roads or with the 
ACB transportation system along the Taku River and Inlet, oil and chemical spills affecting aquatic 
habitats, increased mortality due to a reduction in the ability to use or access foraging or security habitats, 
and decreased productivity due to increased disturbance of nest sites.  Without mitigation, the 
assessment found that the mortality risk from these sources ranged from low to moderate.  The highest 
risks were associated with collisions between the ACB and nesting shorebirds along the eastern route 
around Canyon Island and oil or other chemical spills entering aquatic habitats. 
 
6.3.3.3 Mitigation Measures to Reduce Mortality Risks 

To minimized the mortality risks to waterfowl and shorebirds within the study area, the following mitigation 
measures have been developed:    

 
• Implement a No Firearms Policy and No Hunting\No Trapping Policy for all Redfern employees 

including mine personnel, ACB crews and contract employees; 
• Prohibit the transport of wildlife carcasses and hunting or trapping equipment (e.g. firearms, traps 

etc) on the ACB; 
• Implement Observe, Record, Report policy for employees to report suspicious activities related to 

wildlife; 
• Implement Wildlife right-of-way policy and associated speed limits for transportation system 

operations; 
• Implement access control for ACB road and limit public access to project-related roads; 
• Conduct regular nest surveys along the ACB route on the east side of Canyon Island to locate 

any active nests along the ACB path; divert the ACB around any active nests; 
• Ensure a materials handling and suitable spill response plans are in place and that employees 

are educated in materials handling and spill response;  
• Create a tracking system to document any project-associated mortalities; and 
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• Develop and implement a Wildlife Management Plan that incorporates monitoring the 
effectiveness of mitigation measures in reducing mortality risks and modifies measures if they are 
not effective. 

 
6.3.3.4 Thresholds and Actions 

Due to the relatively small sizes of the waterfowl and shorebird populations, it is proposed that the 
mortality threshold for effects directly relating to the ACB transportation system and its related 
infrastructure (i.e. mortalities resulting from collisions with vehicles or the ACB barge/tug) be under five of 
any single species for the life of the project.  Any mortality of waterfowl or shorebirds that is caused 
directly through the construction or operation of the ACB transportation system would be a concern, with 
a requirement to re-evaluate the mitigation measures to determine why and how they failed to reduce 
mortality.  It is proposed that the results of the review would form the basis for either changing the 
mitigation measures or creation of a new mitigation measure that would reduce the mortality risk. 
 
6.3.3.5 Assessment of Uncertainty 

One of the primary sources of uncertainty regarding the mortality risk for waterfowl and shorebirds is the 
ability to protect from accidental death due to accidental oil or chemical spills.  Collisions with the ACB 
transportation system and vehicles on the road are expected to be very limited due to the slow 
movements and wildlife right-of-way policy.  There is some uncertainty regarding overall populations for 
waterfowl and shorebirds due to limited surveys, but the location of nesting habitats in relation to the 
proposed ACB transportation system limit the interactions and it is unlikely that a major nesting area for 
these species has been overlooked within the influence of the ACB transportation system. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to waterfowl and shorebirds. 
 
6.3.3.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to waterfowl and 
shorebirds ranged from very low to low.  The highest risk was the potential for mortality as a result of oil or 
other chemical spills in aquatic habitats, which will be mitigated through effective materials handling and 
spill response policies and plans.  
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on waterfowl and shorebirds.   
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7. Trumpeter Swan Effects Assessment 

7.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on 
trumpeter swans are outlined in Table 15. 
 
Table 15. Summary of concerns about the potential project effects on Trumpeter 

Swans. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operation of ACB 
associated roads and 
ACB landing area 
displaces Trumpeter 
Swans from high value 
habitats 

• Loss of and displacement from nesting 
habitats due to development activities 

Identify and quantify trumpeter swan 
nesting habitats removed directly by 
construction activities 

Identify and quantify trumpeter swan 
nesting habitats adjacent to 
developments and indirectly affected 
by construction and operation activities 

Operation of ACB 
transport system on Taku 
River and Taku tideflats 
displaces Trumpeter 
Swans from adjacent high 
value habitats 

• Displacement of trumpeter swans from 
nesting habitats near or along river as a result 
of ACB use 

Identify and quantify trumpeter swan 
nesting habitats adjacent to 
developments indirectly affected by 
operation activities 

Increased mortality of 
Trumpeter Swans due to 
interactions with humans 
or machinery  

• Increased human-caused mortality due to 
changes in hunting access (e.g. along ACB 
access road) 

• Potential collisions due to traffic along the 
ACB route 

Identify potential mortality risks and 
identify thresholds to trigger 
preventative actions 

 
 
7.2 Methods 

7.2.1 Habitat Effects Assessment Methods 

The assessment of habitat risks to Trumpeter Swans as a result of the ACB development was conducted 
as per the methodology outlined in Section 1.5.1.  The following sections outline specific details relating to 
the development of the habitat suitability models, the zone of influence buffers and the calculation of 
affected habitat. 
 
Trumpeter Swans have been observed regularly in the Taku and Tulsequah River area, with a number of 
wetland areas identified as potential nesting sites.  To identify potential nesting wetlands and small 
ponds, all wetland and lake features below 500 m elevation were selected from the TRIM information.  In 
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Alaska, a review of available mapping and Quickbird imagery was used to select low elevation wetland 
and lake features.  This was the same as the habitat layer prepared for the waterfowl nesting habitat 
outlined in Section 6.2.2.  In addition, the available Trumpeter Swan inventory information from 1994 to 
2007 was used to identify potential nesting polygons, classifying the polygons that contained evidence of 
nesting from any survey as “Observed Nesting”.  All other polygons were classified as “Unknown Nesting” 
(see Figure in Appendix A).   
 
7.2.1.1 Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on potential trumpeter 
swan nesting habitats, a GIS union was conducted between the nesting suitability layer and the 
infrastructure layers.  The resulting layer allowed summary information to be obtained on the amount and 
proportion of nesting habitats that would be affected by the current and proposed infrastructure.  Any 
polygons that contained habitats that were located within the current or proposed infrastructure areas 
were assumed to have their value reduced within the overlap area of the infrastructure polygon. 
 
7.2.1.2 Indirect Habitat Effects 

Trumpeter Swans react to stopped vehicles and people much more than to passing road traffic and 
overflying aircraft by leaving incubating nests more often (e.g. Henson and Grant 1991 and Hensen 1993 
in Jalkotzy et. al. 1997).  Monda et al. (1994) working in the arctic, found that Tundra Swans (a species 
similar to Trumpeter Swans) were sensitive to researchers moving within 500-2000 m from their nests.  
The IWMS (BC MELP and MOF 1999) provide management strategies for maintaining Trumpeter Swan 
nesting habitats, and although the version of the Strategy that outlined management guidelines for 
Trumpeter Swan is no longer in legal effect, the strategies outlined can still provide direction to nesting 
habitat management.  Within the 1999 IWMS, the objectives for wetlands identified as nesting habitat was 
to ensure that adequate visual cover be retained around nesting wetlands and disturbance be minimized.  
The management measure for the nesting wetland and a 200 m buffer around the wetland (which 
constituted the core area), road and other infrastructure development should be avoided.  A further 300 m 
buffer would surround the core area, where road use should be avoided during the breeding season (April 
1st to July 31st).  These management objectives and guidelines were only to be used where a Wildlife 
Habitat Area was established and was not envisioned to apply to all nesting habitats. 
 
To determine the potential affects of the ACB transportation system on Trumpeter Swan nesting habitats, 
a 200 m buffer was applied to the wetland polygons identified as “Observed Nesting” areas to determine 
which nesting areas may be affected by the proposed development activities.  A further 300 m buffer was 
used to assess potential indirect effects of the proposed development on Trumpeter Swan nesting 
habitats. 
 
7.2.2 Mortality Effects Assessment  

The assessment of mortality risks to swans as a result of the ACB development was conducted as per the 
methodology outlined in Section 1.5.2. 
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7.3 Effects Assessment 

7.3.1 Habitat Effects Assessment 

The results of the habitat effects assessments on nesting habitats for Trumpeter Swan during the current 
baseline, construction/operations and post-mine scenarios are outlined in the assessment in Appendix A.  
Mapping of the current and proposed infrastructure, the infrastructure buffers and the known and potential 
nesting habitats are also provided in Appendix A. 
 
7.3.1.1 Available Nesting Habitats 

Approximately 2,571 ha of “Unknown Nesting” and 4,579 ha of “Observed Nesting” habitat for Trumpeter 
Swan were identified in Alaska.  In BC approximately 492 ha of “Unknown Nesting” habitat and 2,258 ha 
of “Observed Nesting” habitat was identified in BC.  Of the “Observed Nesting” habitat identified in BC, 
1,948 ha was identified in Flannigan’s Slough, with a large portion of that habitat likely not nesting habitat, 
but uncertainty in the locations of the observations from the various sources makes it difficult to delineate 
a smaller habitat polygon for the “Observed Nesting” habitat in Flannigan’s Slough (see Trumpeter Swan 
Nesting figure in Appendix A). 
 
Trumpeter Swans have been noted in the wetland complexes at Roger’s Creek and Windy Creek and the 
large wetland complex between Windy Creek and the junction of the Tulsequah and Taku Rivers (BC 
Wetland) west of the ACB access road.  No nests or young were observed in any of these areas, 
although courtship behaviour was noted by Gartner Lee biologists in late June 2007 in BC Wetland and 
previous surveys by USFWS have noted nesting in that wetland. 
 
7.3.1.2 Scenario Assessments  

Current Baseline Scenario 

Approximately 140 ha (2%) of the “Observed Nesting” habitat in Alaska is being indirectly affected, with 
an additional 110 ha of “Unknown Nesting” habitat affected.  In BC, there were minimal direct habitat 
effects (0.4 ha) noted to “Unknown Nesting” habitat, with approximately 110 ha indirectly affected.  A total 
of 34 ha of “Observed Nesting” habitat was indirectly affected in BC, primarily from Jet Boat use.   
 
Construction and Operations Scenario 

The amount of “Observed Nesting” and “Unknown Nesting” habitats affected in Alaska was the same in 
the construction and operations scenario as in the current baseline scenario.  In BC, the amount of 
“Observed Nesting” habitat affected under the construction and operations scenario increased to 87 ha 
(4% of the BC habitat) with approximately 34 ha of the increase attributed to the ACB transportation 
system.  The total amount of “Unknown Nesting” habitat affected increased to 132 ha; approximately 26 
ha of this increase were attributed to the ACB transportation system.  Overall, the ACB transportation 
system will affect less than 1% of the total “Observed Nesting” habitat and approximately 3% of the total 
“Unknown Nesting” habitat within the study area. 
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Post-mine Scenario 

The effects to Trumpeter Swan nesting habitat under the post-mine scenario found that within Alaska, 
habitat effects were identical to the current baseline within Alaska for both “Unknown” and “Observed 
Nesting” habitats since no infrastructure development had occurred.  In BC, the post-mine effects 
assessment found there was no residual effect in “Unknown” and “Observed Nesting” habitats due to the 
ACB transportation system.   
 
7.3.1.3 Accuracy of Habitat Suitability Models Used 

The modelling of Trumpeter Swan nesting habitats was intended to provide a general assessment of the 
quantities and locations of known nesting habitats within the study area, and the expected impact of the 
ACB transportation system on those habitats.   
 
The Trumpeter Swan model makes use of the generalized wetland information from TRIM and the 
Quickbird imagery along with potential nest inventory information from various sources.  The habitat 
polygons are likely overestimates of available nesting habitats and the potential effects may also be 
overestimated as there may be significant areas of large wetlands such as Flannigan’s Slough that do not 
contain suitable nesting habitats throughout the summer.  The limited interaction between the ACB 
transportation system and wetland habitats, however suggest that these generalizations are within the 
correct order of magnitude of effects.  
 
7.3.1.4 Mitigation Measures to Reduce Habitat Effects 

In order to minimize the habitat risks to Trumpeter Swan as a result of the ACB development, a variety of 
mitigation measures have been proposed to minimize habitat effects.  These include: 
 

• ACB road construction will occur outside of the nesting season so as to reduce nesting disruption; 
• ACB road location avoids wetlands, gravel bars and floodplain habitat types;     
• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Leaving and/or replanting vegetation screens to provide for both visual and sound barriers along 

the ACB road and retaining shrub cover in riparian areas adjacent to the ACB road and landing; 
• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 

minimize indirect effects to habitats along the river’s edge; and 
• Conducting periodic monitoring to identify potential nesting areas and investigate behaviours 

during road use. 
 
Based on observations of previously disturbed sites (e.g. old logging roads and clearings) in this area, it is 
expected that reclamation activities will restore habitat values readily and that a wide variety of native 
species will establish quickly and easily on disturbed areas.   
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7.3.1.5 Risk Assessment and Predicted Residual Effects 

Based on the results of the habitat effects assessment and taking into consideration the known and 
potential nesting sites near the ACB transportation system area, an assessment of the habitat risk posed 
to Trumpeter Swan nesting habitat was conducted and the results are summarized in Appendix B-1.   
 
The assessment determined that the risk to Trumpeter Swan nesting habitats are expected to range from 
nil to low.  The largest potential effects of the project on Trumpeter Swans is the potential disruption of 
breeding along the ACB road near BC slough if mitigation measures related to noise reduction and 
visibility are not effective.   
 
Post-mine, the effects of the ACB transportation system infrastructure are expected to disappear as no 
direct habitat effects were identified and all infrastructure areas associated with the ACB would be 
reclaimed to their original ecosystems and habitat value.   
 
 
7.3.2 Mortality Risk Assessment  

A population estimate for the study area is difficult to determine due to the wide variety of surveys 
conducted between 1994 and 2007 by a number of groups.  Differences in methods, survey timing and 
survey areas limit the interpretation of the data, however for nesting population estimates.   
 

Table 16. Trumpeter swan inventory data within the study area. 

Survey  
Year 

Data  
Type 

USFWS 
(Alaska) 
Nesting1 

USFWS 
(BC) 

Nesting1 

Rescan 
(BC) 

Nesting2 

GLL (BC) 
Nesting3 

TRTFN  
(BC) 

Nesting4 

TRTFN  
(BC) 
Fall4 

Adult   21    

Young   6    1994 

Nest   2    

Adult   12    

Young   9    1995 

Nest   2    

Adult 2  15      

Young 0 8      1998 

Nest  3     

Adult 0 20     

Young 0 16     2000 

Nest  4     

Adult     16 22 

Young     0 6 2001 

Nest     3  

2003 Adult      13 
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Survey  
Year 

Data  
Type 

USFWS 
(Alaska) 
Nesting1 

USFWS 
(BC) 

Nesting1 

Rescan 
(BC) 

Nesting2 

GLL (BC) 
Nesting3 

TRTFN  
(BC) 

Nesting4 

TRTFN  
(BC) 
Fall4 

Young      14  

Nest       

Adult     19 10 

Young      13 2004 

Nest     5  

Adult 4 14     

Young 0 11     2005 

Nest  4     

Adult    12   

Young       2007 

Nest    3   
1 Reference: US FWS 2007c 
2 Reference: Rescan 1997 
3 Reference: GLL 2007b 
4 Reference: TRTFN 2007 
 
Based on the available data, it appears that there are an average of 16 adult Trumpeter Swans present in 
the BC study area and an average of two in the Alaska study area during the breeding season. 
  
7.3.2.1 Potential Mortality Risk of Project Interactions  

Appendix B-2 provides an assessment of the potential mortality risks Trumpeter Swans resulting from the 
proposed ACB development.  The assessment considered a variety of mortality sources including 
increased access for hunting, collisions with vehicles along project roads or with the ACB transportation 
system along the Taku River and Inlet, oil and chemical spills affecting aquatic habitats, increased 
mortality due to a reduction in the ability to use or access foraging or security habitats, and decreased 
productivity due to increased disturbance of nest sites.  Without mitigation, the assessment found that the 
mortality risk from these sources ranged from low to moderate.  There were some increased risks 
associated with disturbance of one nest site near the ACB road, and oil or other chemical spills entering 
aquatic habitats. 
 
7.3.2.2 Mitigation Measures to Reduce Mortality Risks 

To minimized the mortality risks to Trumpeter Swan within the study area, the following mitigation 
measures have been developed:    

 
• Implement a No Firearms Policy and No Hunting\No Trapping Policy for all Redfern employees 

including mine personnel, ACB crews and contract employees; 
• Prohibit the transport of wildlife carcasses and hunting or trapping equipment (e.g. firearms, traps 

etc) on the ACB; 
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• Implement Observe, Record, Report policy for employees to report suspicious activities related to 
wildlife; 

• Implement Wildlife right-of-way policy and associated speed limits for transportation system 
operations; 

• Implement access control for ACB road and limit public access to project-related roads; 
• Ensure a materials handling and suitable spill response plans are in place and that employees 

are educated in materials handling and spill response;  
• Create a tracking system to document any project-associated mortalities; and 
• Develop and implement a Wildlife Management Plan that incorporates monitoring the 

effectiveness of mitigation measures in reducing mortality risks and modifies measures if they are 
not effective. 

 
7.3.2.3 Thresholds and Actions 

Due to the relatively small sizes of the Trumpeter Swan population, it is proposed that the mortality 
threshold for effects directly relating to the ACB transportation system and its related infrastructure (i.e. 
mortalities resulting from collisions with vehicles or the ACB barge/tug) be zero for the life of the project.  
Any mortality of Trumpeter Swan that is caused directly through the construction or operation of the ACB 
transportation system would be a concern, with a requirement to re-evaluate the mitigation measures to 
determine why and how they failed to reduce mortality.  It is proposed that the results of the review would 
form the basis for either changing the mitigation measures or creation of a new mitigation measure that 
would reduce the mortality risk. 
 
7.3.2.4 Assessment of Uncertainty 

One of the primary sources of uncertainty regarding the mortality risk for Trumpeter Swan is the ability to 
protect from accidental death due to accidental oil or chemical spills.  Collisions with the ACB 
transportation system and vehicles on the road are expected to be very limited due to the slow 
movements of the ACB and vehicles and wildlife right-of-way policy.  There is some uncertainty regarding 
overall populations of Trumpeter Swans due to difficulty in interpreting surveys, but the location of nesting 
habitats in relation to the proposed ACB transportation system limit the interactions and it is unlikely that a 
important nesting area for these species has been overlooked within the influence of the ACB 
transportation system. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to Trumpeter Swan. 
 
7.3.2.5 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to Trumpeter Swan from 
very low to low.  The highest risk was the potential for mortality as a result of oil or other chemical spills in 
aquatic habitats, which will be mitigated through effective materials handling and spill response policies 
and plans.  
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Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on Trumpeter Swans.   
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8. Forest Nesting Birds Effects Assessment 

8.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on forest 
nesting birds within the study area are outlined in Table 17.   
 

Table 17. Summary of concerns about the potential project effects on forest 
nesting birds. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operation of ACB 
associated roads and 
ACB landing area 
displaces forest nesting 
birds from nesting 
habitats 

• Loss of and displacement of birds from 
reproductive habitats due to development 
activities. 

• Potential for species at risk to be affected 
by development. 

• Development of effective mitigation and 
monitoring programs to minimize project 
effects to forest nesting birds. 

Operation of ACB 
transport system on 
Taku River and Inlet 
displaces forest nesting 
birds from nesting 
habitats 

• Displacement of forest nesting birds from 
reproductive habitats near or along the 
river as a result of ACB use. 

• Potential for species at risk to be affected 
by development. 

• Development of effective mitigation and 
monitoring programs to minimize project 
effects to forest nesting birds. 

Determination of potential species using 
the study area. 

Identify and quantify reproductive habitats 
removed directly by the construction of the 
ACB infrastructure. 

Identify and quantify reproductive habitats 
adjacent to project developments and 
activities, which may be indirectly affected. 

Based on assessment results, develop 
mitigation and monitoring programs to 
minimize effects to forest nesting birds. 

Increased mortality of 
forest nesting birds due 
to interactions with 
humans or other project 
influences  

• Increased human-caused mortality due to 
changes in hunting access, vehicle access 
etc. 

• Potential for increased mortality to species 
at risk. 

Determination of potential species using 
the study area. 

Identify potential mortality risks to forest 
nesting birds as a result of the project and 
identify thresholds to trigger preventative 
actions. 

 
 
8.2 Methods 

8.2.1 Determination of Potential Species Within the Study Area 

The assessment of the avian species expected to occur within the study area involved the compilation of 
seasonal survey results from a variety of surveys both within the study area and in close vicinity to the 
study area.  The resulting species list was then compared with lists of species at risk from Alaska, BC and 
Canada to determine the potential species at risk that may be present within the study area.  This Bird 
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Species Compilation is provided in Appendix D.  The Compilation provides a list of the surveys used in 
the compilation, a description of the available data and the sources of the data, along with the presence 
or abundance of species documented in each of the surveys.   
 
8.2.2 Habitat Effects and Risk Assessment Methods 

The assessment of habitat effects and risks to forest nesting birds as a result of the ACB development 
was conducted as per the methodology outlined in Section 1.5.1.  The following sections outline specific 
details relating to the development of the habitat suitability models, the zone of influence buffers and the 
calculation of affected habitat. 
 
A variety of forest nesting birds species have been identified in the Taku and Tulsequah River area and 
these species use a wide variety of habitats to fulfill all of their life requisites.  The forest nesting bird 
assessment focussed on forested habitats within the study area.  This assessment was designed to 
provide a general analysis of the project effects to forest nesting birds.  Although it is recognized that 
most species rely on specific attributes within the forested landscape (e.g. specific tree age classes, 
specific tree species groups, proximity to certain features etc.) detailed effects assessments for individual 
species were not conducted due to limited interaction of the project with forested ecosystems.   
 
To analyze the impact of the proposed project on forest nesting bird species within the project area a 
forested habitat layer was created for the study area from the vegetation information in BC TRIM 
information and the available 1:63,000 mapping. 
 
8.2.2.1 Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on potential forest nesting 
bird habitats, a GIS union was conducted between the forest vegetation layer and the infrastructure 
layers.  The resulting layer allowed summary information to be obtained on the amount and proportion of 
nesting habitats that would be affected by the current and proposed infrastructure.  Any polygons that 
contained habitats that were located within the current or proposed infrastructure areas were assumed to 
have their value reduced within the overlap area of the infrastructure polygon. 
 
8.2.2.2 Indirect Habitat Effects 

Indirect habitat effects on forest nesting birds are difficult to determine, as there are a wide variety of 
potential affects outlined in the literature related to avoiding corridors which are dependent on the species 
of interest, the width of clearing, and the frequency and type of traffic occurring (Jalkotzy et al. 1997).  In 
general, the more specialized the bird species, the wider the clearing, and the higher the traffic frequency; 
the more pronounced the effect is on bird species.  A 400 m buffer was chosen to model indirect habitat 
effects, based on the assumption that many of the species of interest would be specialized towards 
mature forests (e.g. cavity nesters such as woodpeckers) and their habitats would be affected the 
greatest.   
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8.2.3 Mortality Risk Assessment Methods 

The assessment of mortality risks to breeding birds as a result of the ACB development was conducted 
as per the methodology outlined in Section 1.5.2. 
 
 
8.3 Effects Assessment 

8.3.1 Potential Species within the Study Area 

During breeding bird surveys conducted within the BC study area in 2007 a total 26 bird species were 
recorded (105 individual birds) during the 16 point count station sessions (GLL 2007b).  However, based 
on the results of the Bird Species Compilation, numerous species of forest nesting birds have been 
documented in or near the ACB study area (see Appendix D).   
 
Of the species recorded in or near the study area during one or more of the surveys included in the Bird 
Species Compilation, six species are listed as species at risk in BC, Alaska or Canada.  Barn Swallow, 
Canada Warbler and Olive-sided Flycatcher were recorded during the 2007 breeding bird surveys in the 
BC study area (GLL 2007b), and Rusty Blackbird was noted in breeding bird surveys of the lower Taku 
River (Johnson et al., in press).  Smith’s Longspur and Cape May Warbler have only been recorded 
during surveys at Mendenhall Wetlands near Juneau (outside of the ACB study area); the Mendenhall 
Wetland surveys listed the Cape May Warbler was listed as an Accidental sighting while Smith’s 
Longspur were observed in Very Low densities (Armstrong et al., 2004). 
 
 
8.3.2 Habitat Effects Assessment 

The results of the habitat effects assessments on reproductive habitats for forest nesting birds during the 
current baseline, construction/operations and post-mine scenarios are outlined in Appendix A.  Mapping 
of the current and proposed infrastructure, the infrastructure buffers and the modelled reproductive 
habitats are also provided in Appendix A. 
 
8.3.2.1 Available Nesting Habitats 

Within Alaska, approximately 44,264 ha of potential forest nesting habitat were identified, while 
approximately 24,688 ha of potential habitat was identified in BC.   
 
8.3.2.2 Scenario Assessments  

Current Baseline Scenario 

The assessment of effects to potential forest bird nesting habitats in Alaska under the current baseline 
scenario found that human infrastructure and activities (including residences, Taku Lodge and jet boat 
use), directly affect approximately 25 ha, while indirect effects are affecting approximately 1,693 ha (4%) 
of the available Alaska habitat.  In BC, the effects assessment found that currently, human infrastructure 
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and activities are directly affecting less than 10 ha of the potential forest bird nesting habitat and that 
indirect effects are affecting approximately 811 ha (1%) of the BC habitat.  Overall, the total amount of 
forest bird nesting habitats currently being affected in the project area is approximately 2,504 ha or less 
than 4% of the total potential habitat available in the study area. 
 
Construction and Operations Scenario 

The effects assessment for potential forest bird nesting habitats under the construction and operations 
scenario found that in Alaska, the total amount of nesting habitat affected by human infrastructure and 
activities was unchanged from the current baseline scenario.  This was due to the lack of ACB-related 
infrastructure development in Alaska and the assumption that the ACB route will be the same as the route 
used by jet boat traffic currently present in the area and that the indirect effects of the ACB operation will 
be similar to the indirect effects of the current jet boat traffic.  In BC, the assessment of effects during the 
construction and operations scenario found that the total amount of potential habitat affected by the ACB 
transportation system was approximately 1,107 ha (5% of the BC habitat); this was an increase of 717 ha 
(3% of BC habitat) over the current baseline scenario. 
 
Post-mine Scenario 

The assessment of effects to potential forest bird nesting habitat under the post-mine scenario found that 
within Alaska, habitat effects were identical to the current baseline within Alaska since no infrastructure 
development had occurred.  In BC, the post-mine effects assessment found that habitat effects were only 
slightly different than the current baseline scenario.  This was due to the assumption that, with the 
exception of the tailings area, all infrastructure areas associated with the Tulsequah Chief mine and the 
ACB development would be reclaimed to their original ecosystems and habitat value.  Overall, the total 
amount of waterfowl nesting habitats expected to be reduced by 47 ha in the post-mine scenario from the 
current baseline scenario. 
 
8.3.2.3 Accuracy of Habitat Suitability Models Used 

The modelling of forest bird nesting habitats was intended to provide a general assessment of the 
quantities and locations of nesting habitats within the study area, and the expected impact of the ACB 
transportation system on those habitats.   
 
The forest vegetation layer makes use of the generalized vegetation information from BC TRIM and the 
1:63,000 mapping in Alaska.  This will tend to overestimate available habitats as well as the potential 
effects, as there may be areas of forest habitats that do not contain the specific attributes required for 
some species.  Overall, the coniferous forest found on the side-slopes and extensive floodplain forests 
likely provide most values for the species found during the breeding bird surveys.  The limited interaction 
between the ACB transportation system and forested habitats, however suggest that these 
generalizations are likely within the correct order of magnitude of effects.  
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8.3.2.4 Mitigation Measures to Reduce Habitat Effects 

In order to minimize the habitat risks to forest nesting shorebird species as a result of the ACB 
development, a variety of mitigation measures have been proposed to minimize habitat effects.  These 
include: 
 

• ACB road construction will occur outside of the nesting season so as to reduce nesting disruption; 
• ACB road location avoids wetlands, gravel bars and floodplain habitat types;     
• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Leaving and/or replanting vegetation screens to provide for both visual and sound barriers along 

the ACB road and retaining shrub cover in riparian areas adjacent to the ACB road and landing; 
• Creating vertical habitat diversity where possible by creating debris piles; and   
• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 

minimize indirect effects to habitats along the river’s edge. 
 
Based on observations of previously disturbed sites (e.g. old logging roads and clearings) in this area, it is 
expected that reclamation activities will restore habitat values readily and that a wide variety of native 
species will establish quickly and easily on disturbed areas.   
 
8.3.2.5 Risk Assessment and Predicted Residual Effects 

Based on the results of the habitat effects assessment and taking into consideration the potential species, 
present within the study area, an assessment of the habitat risk posed to potential forest bird nesting 
habitats from the ACB development was conducted.  The results of the habitat risk assessment are 
summarized in Appendix B-1.   
 
The assessment determined that the risk to forest bird nesting habitats are expected to range from nil to 
low.  The largest potential effects of the project on waterfowl and shorebirds is the potential displacement 
of birds from nesting habitats along the proposed ACB access road and ACB landing site, with a small 
direct loss of habitats due to these developments.  There is also some potential for disturbance to nesting 
habitats during the operation of the ACB route on the Taku, but this is expected to be a worst-case 
estimate of effects. 
 
In addition to evaluating the general habitat risks to nesting forest birds, the habitat risk assessment also 
looked at the habitat risks to species at risk within the study area.  This analysis was limited to those 
species at risk known to breed or with the potential to breed within the study area as risks were assumed 
to be greatest for these species.   Based on existing habitat effects modelling, information on the 
presence of the species within the study area and the distribution of potential nesting habitats, the habitat 
risks to nesting forest bird species at risk as a result of the ACB development were assessed to be low.  
 
Post-mine, the effects of the ACB transportation system infrastructure are expected to be the same as the 
current baseline scenario, based on the assumption that all infrastructure areas associated with the ACB 
would be reclaimed to their original ecosystems and habitat value.   
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8.3.3 Mortality Risk Assessment  

8.3.3.1 Potential Forest Nesting Bird Population 

The size of the forest nesting bird population within the ACB study area is unknown.  Numerous species 
have been documented within or near the study area and the number of individuals varies significantly by 
species and season.  The data summarized in the Compilation in Appendix D provides a general idea of 
the number of individuals of each species observed in various surveys within the study area.  The 
seasonal densities reported for studies at the Mendenhall Wetland just north of the study area (see 
Appendix D) also provide a general guideline for the relative densities expected within the ACB study 
area.   
 
8.3.3.2 Potential Mortality Risk of Project Interactions  

Appendix B-2 provides an assessment of the potential mortality risks to forest nesting birds resulting from 
the proposed ACB development.  The assessment considered a variety of mortality sources including 
collisions with vehicles along project roads or with the ACB transportation system along the Taku River 
and Inlet, increased mortality due to a reduction in the ability to use or access foraging or security 
habitats, and decreased productivity due to increased disturbance of nest sites.  Without mitigation, the 
assessment found that the mortality risk from these sources ranged from low to moderate.  The highest 
risks were associated with potential disruption of nesting habitats due to activities associated with the 
ACB transportation system along the ACB access road, the ACB landing and the Taku River. 
 
8.3.3.3 Mitigation Measures to Reduce Mortality Risks 

To minimized the mortality risks to forest birds within the study area, the following mitigation measures 
have been developed:    

 
• Ensure that land clearing is conducted outside of the forest bird nesting period (May 1 to August 

15), 
• If clearing occurs during the forest bird nesting period, conduct nesting surveys prior to clearing in 

accordance to accepted best practices, 
• Implement Wildlife right-of-way policy and associated speed limits for transportation system 

operations; 
• Implement access control for ACB road and limit public access to project-related roads; 
• Create a tracking system to document any project-associated mortalities; and 
• Develop and implement a Wildlife Management Plan that incorporates monitoring the 

effectiveness of mitigation measures in reducing mortality risks and modifies measures if they are 
not effective. 

 
8.3.3.4 Thresholds and Actions 

Due to the unknown sizes of the forest bird populations and difficulty in detecting forest bird mortalities 
effectively it is proposed that no mortality threshold be set for effects directly relating to the ACB 
transportation system and its related infrastructure (i.e. mortalities resulting from collisions with vehicles or 
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the ACB barge/tug).  Any mortality of forest birds that is caused directly through the construction or 
operation of the ACB transportation system would be recorded and a concern, with a requirement to re-
evaluate the mitigation measures to determine why and how they failed to reduce mortality.  It is 
proposed that the results of the review would form the basis for either changing the mitigation measures 
or creation of a new mitigation measure that would reduce the mortality risk. 
 
8.3.3.5 Assessment of Uncertainty 

One of the primary sources of uncertainty regarding the mortality risk for forest birds is the ability to 
protect from accidental death due to collisions with the ACB transportation system and vehicles on the 
road.  These mortalities are expected to be very limited due to the slow movements and wildlife right-of-
way policy, but they may still occur.  Mortalities related to land clearing activities are expected to be very 
limited due to the proposed clearing of land outside of the breeding period (May 1 to August 15) or by 
conducting nest surveys to ensure nesting birds are not affected. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to forest nesting birds. 
 
8.3.3.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to forest nesting birds 
ranged from very low to low.   
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on forest nesting birds.   
 
 
 
 
 
 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 76 

 

9. Raptors Effects Assessment 

9.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on raptor 
species, particularly Bald Eagles, within the study area are outlined in Table 18. 
 

Table 18. Summary of concerns about the potential project effects on raptors. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operation of ACB 
associated roads and 
ACB landing area 
displaces raptors from 
high value habitats 

• Loss of and displacement of raptors, 
particularly Bald Eagle, from reproductive 
habitats due to development activities. 

• Potential for species at risk to be affected 
by development. 

• Development of effective mitigation and 
monitoring programs to minimize project 
effects to Bald Eagle. 

Operation of ACB 
transport system on 
Taku River and Inlet 
displaces raptors from 
high value habitats 

• Displacement of raptors, particularly Bald 
Eagles, from reproductive habitats near or 
along the river as a result of ACB use. 

• Potential for species at risk to be affected 
by development. 

• Development of effective mitigation and 
monitoring programs to minimize project 
effects to Bald Eagle. 

Determination of potential species using 
the study area. 

Identify and quantify reproductive habitats 
removed directly by the construction of the 
ACB infrastructure. 

Identify and quantify reproductive habitats 
adjacent to project developments and 
activities, which may be indirectly affected. 

Based on assessment results, develop 
mitigation and monitoring programs to 
minimize effects to Bald Eagle. 

Increased mortality of 
raptors due to 
interactions with humans 
or other project 
influences  

• Increased human-caused mortality due to 
changes in hunting access, vehicle access 
etc. 

• Potential for increased mortality to species 
at risk. 

Determination of potential species using 
the study area. 

Identify potential mortality risks to raptors 
as a result of the project and identify 
thresholds to trigger preventative actions. 

 
 
9.2 Methods 

9.2.1 Determination of Potential Species Within the Study Area 

The assessment of the avian species expected to occur within the study area involved the compilation of 
seasonal survey results from a variety of surveys both within the study area and in close vicinity to the 
study area.  The resulting species list was then compared with lists of species at risk from Alaska, BC and 
Canada to determine the potential species at risk that may be present within the study area.  This Bird 
Species Compilation is provided in Appendix D.  The Compilation provides a list of the surveys used in 
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the compilation, a description of the available data and the sources of the data, along with the presence 
or abundance of species documented in each of the surveys.   
 
9.2.2 Habitat Effects and Risk Assessment Methods 

The assessment of habitat effects and risks to raptors as a result of the ACB development was conducted 
as per the methodology outlined in Section 1.5.1.  The following sections outline specific details relating to 
the development of the habitat suitability models, the zone of influence buffers and the calculation of 
affected habitat. 
 
9.2.2.1 Bald Eagle Nesting Habitat 

The habitat assessment for bald eagles focussed on the nesting requirements for the species.  The 
habitat effects assessment involved two analyses of effects to nesting habitats: 1) an analysis of the 
effect to known Bald Eagle nest sites, and 2) an analysis of the effect to potential high value nesting 
habitat.  Both analyses were conducted using ArcView GIS.   
 
The first analysis involved a determination of which of the known nest sites were located within 400 m of 
the current infrastructure along the Tulsequah and Taku River and within 400 m of the proposed 
transportation route and project infrastructure.  A total of 94 nest sites are known within the project study 
area.  This data set was the result of a compilation of all available Bald Eagle nesting data from surveys 
and incidental sightings conducted by GLL, Rescan and the USFWS from the early 1980s to 2007 (see 
GLL 2007b for the details of this data compilation).  Note that some of these known nest sites are likely 
alternate nest sites within a single breeding territory.  
 
The second analysis involved delineation of potential high value nesting habitats within the study area 
and determination of the amount of potential habitat located within 400 m of current infrastructure along 
the Tulsequah and Taku River and within 400 m of the proposed transportation route and project 
infrastructure.  To do this, a single GIS layer of high value nesting habitat was created based on the 
following assumptions: 
 

1. Potential high value nesting habitat was assumed to encompass forested habitats within 
300 m of a significant water body, i.e. marine waters, a river, or a lake or wetland with a 
minimum area of 50 ha.   

2. Lower elevation forested wetland habitats were assumed to provide potential high value 
nesting habitat.  Based on field observations of wetlands within the study area, it was 
assumed that 10% of the wetland habitat area provided suitable structures for nesting, 
therefore 10% of wetland habitat polygons were assumed to be high value nesting sites. 

3. Comparison of the modelled habitat (300 m forested buffer plus wetland habitats) with the 
location of known nest sites revealed that the modelled habitat only captured approximately 
57% of the known nest sites and that 40% of the known nest sites, while close to the 
shoreline, were actually located in habitats mapped as river or inlet.  This may have been 
caused by: 1) inaccuracies in the mapping of the islands or shorelines within the river 
corridor; 2) inaccuracies in the mapped location of the Bald Eagle nests. 
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To account for this potential inaccuracy in mapping, the model was expanded to include a 
300 m buffer inside the shoreline of river and inlet habitats.  This increase in modeling area, 
accounted for 98% of the mapped nest locations, however, in order not to overestimate the 
amount of available habitat, only 10% of this area was assumed to provide potential nesting 
habitat. 

 
Direct Habitat Effects 

To determine the direct effects of the current and proposed infrastructure areas on potential Bald Eagle 
nesting habitats and known nest sites, a GIS union was conducted between the nesting suitability layer 
and the infrastructure layer and between the known nest sites and the infrastructure layer.  The resulting 
layers allowed summary information to be obtained on the amount and proportion of nesting habitats and 
nest sites that would be affected by the current and proposed infrastructure.  Any potential nesting habitat 
polygons or nest sites that were located within the current or proposed infrastructure areas were assumed 
to have their value reduced within the overlap area of the infrastructure polygon.   
 
Indirect Habitat Effects 

The ZOI buffer values used in this analysis were based on a review of the effects of linear developments 
on wildlife and wildlife habitat use by Jalkotzy et al. (1997).  For Bald Eagles, disturbance distances 
reported by Jalkotzy et al. (1997) ranged from 20 to 991 m.  The effect of human disturbance appears to 
vary widely depending on a number of factors including whether the disturbance was visible from the 
nest, the type, duration and extent of the disturbance, the age of the birds, and the birds’ prior experience 
with humans and human disturbance (Jalkotzy et al. 1997, USFWS 2007).    
 
To avoid disturbances to nesting bald eagles, the National Bald Eagle Management Guidelines produced 
by the USFWS (2007) recommends maintaining a buffer of approximately 100 to 200 m from the nest 
(depending on the activity, the current level of disturbance in the area and whether the disturbance will be 
visible from the nest).  The exceptions to this are helicopters and fixed wing-aircraft which should 
maintain a 300 m buffer from nests and blasting activities (or similar loud intermittent processes) that 
should maintain a buffer of approximately 800 m (USFWS 2007).  Similarly, the Best Management 
Practices for Raptor Conservation during Urban and Rural Land Development in British Columbia 
(Demarchi and Bentley 2005) recommends that in rural areas, a 100 to 200 m buffer of undisturbed 
natural vegetation be maintained around bald eagle nests and that an additional 100 m remain free of 
loud noises and human disturbances during the breeding period.      
 
Based on the above information, a 400 m ZOI buffer was used to estimate the indirect effects of the 
project on nesting Bald Eagles.  In order to determine the maximum potential indirect effects of the 
project, any high value habitats that were located within the ZOI buffer were assumed to have their value 
reduced to ‘not high value’ within the overlap area, while nest locations within the ZOI were assumed to 
be affected.   
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9.2.2.2 Other Raptors 

Habitat effects to other forest-nesting raptors were assessed based on habitat effects assessment for 
forest-nesting birds detailed in Section 8.  This analysis looked at the availability of forested habitats 
within the study area and the effect of the proposed project on these habitats.  It was assumed that the 
forest-nesting birds analysis would provide a general assessment of the project impacts to forest-nesting 
raptors; however, it is recognized that certain forest-nesting raptors rely on specific attributes of the 
forested landscape (e.g. specific tree age classes, specific tree species groups, proximity to certain 
features).   
 
Direct Habitat Effects 

The assessment of direct habitat effects was conducted as per the methods used in Section 8.2.2.1 for 
forest nesting birds. 
 
Indirect Habitat Effects 

The ZOI buffer values used in this analysis were based on a review of the effects of linear developments 
on raptors by Jalkotzy et al. (1997).  The values for the ZOI were similar as those discussed for Bald 
Eagles, therefore a ZOI of 400 m was used to estimate the indirect effects of the project on nesting 
raptors.   
 
9.2.3 Mortality Effects Assessment  

The assessment of mortality risks to Bald Eagles and other raptor species within the project area as a 
result of the ACB development was conducted as per the methodology outlined in Section 1.5.2. 
 
 
9.3 Effects Assessment 

9.3.1 Raptor Species Within the Study Area 

Based on the results of the various bird surveys within or nearby the study area, a list of 22 raptor species 
that have been observed in or near the study area has been complied (see Table 3 in Appendix D).  Of 
these, three species have been confirmed to breed in the study area: the Merlin (Johnson et al., in press), 
Bald Eagle (Rescan, 1997; GLL 2007b; Johnson et al., in press) and Red-tailed Hawk (Rescan, 1997; 
GLL 2007b).  Based on observations made within the study area, several additional species are 
considered probable breeders within the study area including the Great-horned Owl, Northern Pygmy-owl, 
Osprey (Johnson et al., in press), and American Kestrel (Rescan, 1997). 
 
Of the 22 raptor species documented in the Bird Species Compilation; four species, the Gyrfalcon, 
Peregrine Falcon, Short-eared Owl and Swainson’s Hawk, are listed as species at risk in BC, Alaska or 
Canada.  To determine the potential for these species at risk to interact with the proposed project, 
biologists considered the observations of the species in the area, whether the study area was within the 
known breeding range for the species and whether the study area contained suitable breeding habitat for 
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the species.  This analysis (summarized in Appendix E) determined that the Gyrfalcon and the 
Swainson’s Hawk are unlikely to breed in the study area, although the Gyrfalcon may be found in the 
study area during the winter, while the Peregrine Falcon and the Short-eared Owl, have the potential to 
nest in the study area.   
 
Nest surveys for cliff-nesting raptors such as Peregrine Falcon were conducted in the BC study area by 
Rescan in 1994/95.  These surveys noted that the most suitable habitat within this area were the cliffs at 
Yellow Bluff and Shazah Creek; however, they failed to locate any nests.  Based on the survey results 
and prey densities observed within the BC study area, they concluded that Peregrine Falcons were 
unlikely to be found within the BC study area (Rescan, 1997).  An assessment of bird communities within 
the major mainland rivers of southeastern Alaska, lists Peregrine Falcon as an uncommon fall migrant 
and rare summer visitant to this area (Johnson et al., in press).  According to Michael Jacobson, Raptor 
Specialist with the US Fish and Wildlife Service, suitable cliff-nesting habitat is located along the Taku 
River in Alaska; however, to his knowledge, Peregrine Falcons have never been sighted in these areas 
(pers. comm. 2007).  Therefore, while there is the potential for Peregrine Falcons to nest in the study 
area, the likelihood is believed to be low.  
 
Short-eared Owls have only been documented in the study area during the winter, although studies at the 
Mendenhall Wetlands just north of the study area have observed the species in very low densities during 
the spring, fall and winter seasons (see Table 3 in Appendix D).  According to Johnson et al. (1997), 
Short-eared Owls are considered a rare migrant, rare breeder, and winter visitant to the major mainland 
river valleys of southeastern Alaska, where they tend to prefer estuarine meadow, freshwater marsh, and 
deciduous shrubland habitats.  Within the ACB study area, potential nesting habitats for Short-eared Owls 
are expected to include alpine or sub-alpine grasslands or shrub-steppe as well as lower elevation 
herbaceous or graminoids wetlands. 
 
9.3.2 Habitat Effects Assessment 

The results of the habitat effects assessments on reproductive habitats of Bald Eagles during the current 
baseline, construction/operations and post-mine scenarios, as well as mapping of the current and 
proposed infrastructure, the infrastructure buffers and the modelled reproductive habitats are located in 
Appendix A.  A summary of the amount of available high value habitat and the amount of high value 
habitat affected under the various scenario assessments is provided in the following sections. 
 
Habitat risks for other forest-nesting raptors were assessed based on habitat effects assessment for 
forest-nesting birds detailed in Section 8.  Habitat effects table and the associated mapping for this 
assessment are located in Appendix A.  For a summary of the amount of available high value habitat and 
the various scenario assessments, see Section 8.3.1 
 
9.3.2.1 Available High Value Habitats 

Within Alaska, approximately 9,203 ha of potential Bald Eagle nesting habitat was delineated and 69 
known nest sites were identified.  In BC, approximately 5,523 ha of potential habitat and 25 known nest 
sites were identified.  The known nest sites are concentrated along the shoreline of the Taku Inlet and 
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River, similarly, the potential nesting habitat was concentrated along the floodplains of the Taku Inlet and 
River and the Tulsequah River.         
 
9.3.2.2 Scenario Assessments  

Current Baseline Scenario 

The assessment of effects to potential Bald Eagle breeding habitats in Alaska under the current baseline 
scenario found that human infrastructure and activities (including residences, the Taku Lodge and jet boat 
use) currently affect approximately 1,234 ha (13% of the Alaskan habitat); of these, the majority of the 
affected habitats (98%) are being affected indirectly as a result of jet boat use on the river and inlet (73%) 
and as a result of residences and the Taku Lodge (25%).  The assessment of effects to known Bald 
Eagle nest sites in Alaska determined that currently, 21 nest sites (30% of the known nest sites in Alaska) 
are being indirectly affected by human activities and infrastructure.  
 
In BC, the effects assessment found that currently, human infrastructure and activities are affecting 
approximately 632 ha (11% of the BC habitat).  As in Alaska, the large majority of these affected habitats 
(99%) are affected through indirect effects, with residences, quad trails and jet boat use contributing a 
large portion of these effects.  The assessment of effects to known Bald Eagle nest sites in BC found that 
8 nest sites (32% of the known nest sites in BC) are currently being indirectly affected by human activities 
and infrastructure.      
 
Overall, the total amount of potential Bald Eagle nesting habitats currently being affected in the project 
area is approximately 1,865 ha or 13% of the total potential habitat available, while a total of 29 known 
nest sites (31% of the known nest sites within the project area) are currently being affected by indirect 
effects in the project area. 
 
Construction and Operations Scenario 

In Alaska, under the construction and operations scenario the effects assessment for potential Bald Eagle 
breeding habitats found that the total amount of potential breeding habitat affected was unchanged from 
the current baseline scenario.  Similarly, the effects assessment for known nest sites in Alaska 
determined that the number of nest sites affected by human activities and infrastructure was unchanged 
from the current baseline scenario.  The reason for this was the lack of ACB-related infrastructure 
development in Alaska and the assumption that the ACB route will be the same as the route used by jet 
boat traffic currently present in the area and that the indirect effects of the ACB operation will be similar to 
the indirect effects of the current jet boat traffic.   
 
In BC, the assessment of effects during the construction and operations scenario found that the total 
amount of potential habitat affected by human infrastructure and activities was approximately 1216 ha 
(22% of the BC habitat). This represented an increase of 584 ha (11% of BC habitat) over the current 
baseline scenario, of which 314 ha were attributed to the ACB development.  The number of known nest 
sites affected by human infrastructure and activities under the construction and operations scenario 
increased from 8 nest sites under the current baseline scenario to 9 nest sites under the construction and 
operations scenario.  The additional nest site affected under the construction and operations scenario is 
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expected to be impacted by the Tulsequah tailings road, however, the nest is located more than 350 m 
from the road, so effects are expected to be limited.  As well, one of the known nest sites affected by jet 
boat operation under the current baseline scenario will be impacted by both jet boat and ACB traffic as 
well as the ACB landing under the construction and operations scenario; this nest site is located more 
than 200 m from the proposed ACB landing.     
 
In total, under the construction and operations scenario, approximately 2,450 ha of potential Bald Eagle 
breeding habitat (17% of the total potential habitat) will be affected in the study area, while a total of 30 of 
the known nest sites (32% of known nest sites within the project area) will be affected. 
 
Post-mine Scenario 

Within Alaska, the post-mine effects assessment of potential Bald Eagle breeding habitat and of known 
nest sites determined that habitat effects post-mine were identical to those under the current baseline 
scenario.  The reason for this was that no infrastructure development was modelled to have occurred 
within Alaska.  In BC, the post-mine effects assessment found that the number of known nest sites 
affected was unchanged from the current baseline scenario while the amount of potential nesting habitat 
affected was slightly decreased from the current baseline scenario.  This was due to the assumption that, 
with the exception of the tailings area, all infrastructure areas associated with the Tulsequah Chief mine 
and the ACB development would be reclaimed to their original ecosystems and habitat value.  Overall, 
within the project area, the amount of potential Bald Eagle breeding habitats expected to be impacted by 
human infrastructure and activities under the post-mine scenario is approximately 1,635 ha or 11% of the 
total potential habitat available, while the total number of known nest sites expected to be affected by 
human infrastructure and activities under the post-mine scenario is 29 nest sites (31% of the known nest 
sites within the project area). 
 
Accuracy of Habitat Suitability Models Used 

The habitat suitability modeling of potential Bald Eagle nesting habitat within the ACB study area was 
limited by the accuracy of the available digital data for the study area as evident in the location of known 
nest sites in areas mapped as river or inlet.  To compensate for this, the original model (10% of wetland 
habitats and a 300 m forested buffer on all significant water bodies) was expanded to include 10% of a 
300 m buffer on the inside of the river and inlet shoreline (see Section 9.2.2.1).  The resulting model of 
potential nesting habitat encompassed 98% of the known nest sites.  Overall, the accuracy of the habitat 
suitability mapping was considered moderately accurate.     
 
 
9.3.3 Habitat Risk Assessment 

Based on the results of the habitat effects assessment and taking into consideration the potential species, 
particularly species at risk, present within the study area, an assessment of the habitat risk posed to 
potential raptor breeding habitats from the ACB development was conducted.  The results of the habitat 
risk assessment are summarized in Appendix B-1.   
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The habitat risk assessment determined that without mitigation, the risks to Bald Eagle breeding habitats 
are expected to range from very low to low. The largest potential risks to Bald Eagles involve the indirect 
loss of nesting habitat due to the construction and operation of the ACB landing and road and the 
operation of the ACB along the Taku River and Inlet; however, these activities were still assessed to 
present a low risk to the local Bald Eagle population.  Habitat risks due to the construction and operation 
of the ACB landing and road were limited since only one known nest site was located within the ZOI and 
this nest was located more then 200 m from the proposed infrastructure, as well, the amount of potential 
nesting habitat affected was small in relation to the amount of available habitat.  Habitat risks resulting 
from the operation of the ACB were assessed as low based on the assumption that the low level of ACB 
traffic is not going to significantly increase the disturbance level from the current disturbance resulting 
from jet boat traffic along the river and inlet since no habitat or known nest sites will be affected that aren’t 
currently subject to disturbance from jet boats.   
 
The unmitigated risks to other raptor species nesting in forested habitats are expected to range from nil to 
moderate.  The largest potential risk related to the direct loss of habitat as a result of the creation of the 
ACB road and landing; prior to mitigation, an active Red-tailed Hawk nest was located within the road 
right-of-way.  However, overall habitat risks to forest-nesting raptors were limited due to the fact that the 
amount of habitat affected by the project was small in relation to the available forested habitat.      
 
Prior to mitigation, the habitat risks to raptor species at risk with the potential to breed in the study area, 
specifically the Peregrine Falcon and Short-eared, are expected to be low.  As discussed in Section 9.3.1, 
while there is the potential for Peregrine Falcon to nest in the study area, the likelihood of this occurring is 
believed to be small.  Additionally, the amount of potential nesting habitat in close vicinity of the proposed 
development is limited.  To date, Short-eared Owls have only been documented in the study area during 
the winter (see Table 3 in Appendix D); they are considered a rare breeder in the major mainland river 
valleys of southeastern Alaska (Johnson et al. in press).  If nesting were to occur within the study area, 
potential habitats are expected to include alpine or sub-alpine grasslands or shrub-steppe as well as 
lower elevation herbaceous or graminoids wetlands.  Only the lower elevation habitats have the potential 
to be impacted by the study area, and based on the modelling conducted for waterfowl, no wetland 
habitats are expected to be lost through direct effects of the ACB project and indirect effects will affect 
less than 1% of the potential habitat.   
 
9.3.3.1 Mitigation Measures to Reduce Habitat Effects 

In order to minimize the habitat risks to breeding raptors within the study area, a variety of mitigation 
measures have been proposed to minimize habitat effects.  These include: 
 

• ACB road construction will occur outside of the nesting season so as to reduce nesting disruption; 
• ACB road location avoids all known Bald Eagle nests and has been adjusted to retain the known 

Red-tailed Hawk nest;     
• ACB road location avoids wetland and floodplain habitat types; 
• Avoiding the use of ‘jake’ brakes along the ACB access route to reduce truck noise; 
• Leaving and/or replanting vegetation screens to provide for both visual and sound barriers along 

the ACB road and landing, particularly in the vicinity of wetland and floodplain habitats; 
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• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 
minimize indirect effects to habitats along the river’s edge; 

• Wherever possible, maintain a 200m buffer between ACB operation and known Bald Eagle nests; 
• Conducting periodic monitoring of Bald Eagle nesting within the study area, particularly along the 

ACB route; and 
• Conducting additional surveys looking at the response of raptors to road and barge traffic. 

 
Based on observations of previously disturbed sites (e.g. old logging roads and clearings) in this area, it is 
expected that reclamation activities will restore habitat values readily and that a wide variety of native 
species will establish quickly and easily on disturbed areas.   
 
9.3.3.2 Predicted Residual Effects 

Based on the assessment of habitat risks resulting from the ACB transportation system and the proposed 
mitigation measures, during the construction and operations scenario, the residual risk to breeding 
habitats for raptor species within the study area, including species at risk, are expected to range from nil 
to low (see Appendix B-1).     
 
Post-mine, the effects of the ACB transportation system infrastructure are expected to be the same as the 
current baseline scenario modelled in the habitat effects assessment.  This is based on the assumption 
that all infrastructure areas associated with the ACB would be reclaimed to their original ecosystems and 
habitat value.   
 
9.3.4 Mortality Risk Assessment  

9.3.4.1 Potential Raptor Population 

Bald Eagles 

According to Michael Jacobson (pers. comm. 2007), wildlife biologist with the US Fish and Wildlife 
Service, although Bald Eagle nesting activity within northern Southeast Alaska varies from area to area, 
on average, 35-40% of Bald Eagle nest sites are in active use by Bald Eagles each year.  Nest surveys 
conducted within the BC study area by Rescan in May of 1995 found that nine of 18 known nest sites 
were active (Rescan, 1997), possibly indicating a slightly higher occupancy rates within the study area.  
Based on these occupancy rates and 94 known nest sites within the study area, an estimated breeding 
population of 32 to 47 breeding pairs may inhabit the study area (excluding the Gastineau Channel) in 
addition to an unknown number of non-breeding adults and immature birds.  However, the Bald Eagle 
population within the study area is expected to fluctuate widely throughout the year in response to 
seasonal food availability.  According to Ed Jones (pers. comm. 2007), a fisheries biologist with the 
Alaska Department of Fish and Game, during the spring eulachon run, hundreds of Bald Eagles can be 
found within the study area.  As well, based on known Bald Eagle migration patterns and the Christmas 
Bird Count data from the Juneau area (see Table 3 in Appendix D) the winter population within the study 
area is expected to exceed the breeding population. 
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Other Raptors 

The exact composition and size of the raptor population, excluding Bald Eagles, within the ACB study 
area is unknown.  Based on densities observed during studies at the Mendenhall Wetlands and 
observations of raptors within the study area (see Table 3 in Appendix D), raptor densities in the study 
area are expected to be low.   Similar to Bald Eagles, the population of other raptors within the study area 
is expected to fluctuate throughout the year in response to seasonal food availability and migration 
activities. 
 
9.3.4.2 Potential Mortality Risk of Project Interactions  

The assessment of the potential mortality risks to Bald Eagles and other raptors resulting from the 
proposed ACB development is provided in Appendix B-2.  The risk assessment for each species/species 
group considered a variety of mortality sources including increased access for unregulated hunting, 
collisions with vehicles along project roads or with the ACB/tug/amphitrac along the Taku River and Inlet, 
increased mortality due to a reduction in the ability to use or access foraging or security habitats, and 
decreased productivity due to increased disturbance of nest sites.   
 
Bald Eagles 

Without mitigation, the assessment found that the mortality risks to Bald Eagles as a result of the above 
interactions were low.  The mortality risks were limited due to several factors including the limited amount 
of available habitat affected by the project, the limited number of known nest sites affected by the project, 
the high speed of Bald Eagles in flight as compared to the expected speeds of the ACB and vehicles on 
ACB-related roads, and the difficultly that poachers would have in accessing the area. 
 
Other Raptors 

The mortality risk assessment for other raptors determined that without mitigation, the risk to raptor 
populations within the study area low to moderate.  The highest risks were associated with the loss of 
high value habitats and increased disturbance at nest sites, particularly for the Red-tailed Hawk nest 
located near the ACB road.  
 
9.3.4.3 Mitigation Measures to Reduce Mortality Risks 

To minimized the mortality risks to raptors within the study area, the following mitigation measures have 
been developed:    
 

• Implement a No Firearms Policy and No Hunting\No Trapping Policy for all Redfern employees 
including mine personnel, ACB crews and contract employees; 

• Implement Observe, Record, Report policy for employees to report suspicious activities related to 
wildlife; 

• Implement Wildlife right-of-way policy and associated speed limits for transportation system 
operations; 

• Implement access control for ACB road and limit public access to project-related roads; 
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• Create a tracking system to document any project-associated mortalities;  
• Conducting periodic monitoring of Bald Eagle nesting within the study area, particularly along the 

ACB route; and 
• Develop and implement a Wildlife Management Plan that incorporates monitoring the 

effectiveness of mitigation measures in reducing mortality risks and modifies measures if they are 
not effective. 

 
9.3.4.4 Thresholds and Actions 

It is proposed that the threshold for raptor mortalities, both Bald Eagles and other raptors, directly relating 
to the ACB transportation system and its related infrastructure (i.e., mortalities resulting from collisions 
with vehicle or the ACB barge/tug) be zero.  This means that any raptor mortality caused directly by the 
construction or operation of the ACB transportation system would be a concern, with a requirement to re-
evaluate the mitigation measures to determine why and how they failed to reduce mortality.  It is 
proposed that the results of the review would form the basis for either changing the mitigation measures 
or creation of a new mitigation measure that would reduce the mortality risk. 
 
9.3.4.5 Assessment of Uncertainty 

One of the primary sources of uncertainty regarding the mortality risk for raptors in the study area relates 
to the current size and composition of the raptor population.  Since the current population dynamics are 
not well understood, analysis of mortality risks is difficult.  As a result the mortality risks assigned to the 
various project interactions may be under- or overestimated.   
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to raptors within the study area. 
 
9.3.4.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to Bald Eagles ranged 
from very low to low, while the risk of increased mortality to other raptors was low.   
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on Bald Eagles and other raptors within the study area.   
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10. Amphibians Effects Assessment 

10.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on 
amphibians are outlined in (Table 19). 
 

Table 19. Summary of concerns relating to the potential project effects on 
amphibians. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operational use of ACB 
access roads and landing 
area displaces amphibians 
from wetland habitats.   

Loss of, or displacement 
from breeding habitats due 
to the construction and 
operation of ACB-related 
roads and landing areas.  
Western toad migration 
patterns from upland sites or 
between wetlands may be 
disrupted 

Identify and quantify wetland habitats directly lost through 
construction and operation activities. 

Identify wetland habitats adjacent to developments that 
are indirectly affected by construction and operation 
activities. 

Operation of ACB transport 
system on Taku River and 
Inlet displaces amphibians 
from breeding habitats. 

Displacement from critical 
breeding habitats along river 
due to barge disturbance.  
Barge operation in summer 
on east side of Canyon 
Island passes through 
amphibian breeding areas. 

Identify and quantify wetland habitats in the vicinity of the 
proposed development including Canyon Island. 

Identify potential risk to amphibians due to habitat 
fragmentation. 

Increased mortality of 
amphibians due to 
interactions with machinery. 

Potential for collisions with 
machinery along ACB 
access road (e.g. trucks) 
during breeding and 
dispersal times 

Determine the current status of the local populations. 

Identify amphibian habitats (breeding and living) and 
potential movement corridors.   

Construction and 
operational use of ACB 
access roads and landing 
area decreases quality of 
amphibian habitat through 
sediment loading. 

Displacement of amphibians 
and mortality to their eggs 
and larvae due to increased 
sediment loading of aquatic 
habitats. 

Identify and quantify wetland habitats in the vicinity of ACB 
access roads and landing area. 

Identify potential risk to amphibians due to sediment 
loading and identify preventative actions and structures. 

Increased mortality of 
amphibians due to 
catastrophic events that 
may occur through project 
activities. 

Potential mortality caused by 
oil spills and chemical 
products entering aquatic 
habitats. 

Identify available contingencies that effectively minimize 
risk to amphibians. 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 88 

 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Cumulative effect of project 
on amphibian habitats and 
populations.   

Potential cumulative impacts 
of project on the local 
amphibian populations.   

Identify and quantify total amount of wetland habitat within 
the project area which is impacted either by the project or 
by activities not related to the ACB project  

Identify and quantify total potential mortality risks within 
the area including both risks related to and unrelated to 
the ACB project 

 
 
10.2 Methods 

10.2.1 Habitat Effects Assessment Methods 

The assessment of habitat risks to amphibians as a result of the ACB development was conducted as per 
the methodology outlined in Section 1.5.1.  The following sections outline specific details relating to the 
development of the habitat suitability models, the zone of influence buffers and the calculation of affected 
habitat. 
 
Within BC, the habitat effects assessment was based on 1:20,000 TRIM, amphibian habitat polygons 
identified through fieldwork and available ortho-photos.  In Alaska, habitat was identified and delineated 
through a review of Quickbird satellite imagery, air-photos and ortho-photos, 1:63,000 mapping and areas 
identified through fieldwork and background documents.  A GIS layer of amphibian living habitats was 
created by combining all identified amphibian habitat into a single polygon file.  The assessment of the 
habitat effects of the proposed ACB development was conducted by overlaying the amphibian habitat 
layer with current and proposed infrastructure layers.  
 
10.2.1.1 Direct Habitat Effects 

To determine the effects of the current and proposed infrastructure areas on amphibian habitats, a GIS 
union was conducted between the amphibian habitat layer and the infrastructure layer.  The resulting 
layer allowed summary information to be obtained on the amount and proportion of wetland habitats that 
would be affected by current and proposed infrastructure. Any polygons containing amphibian habitats 
that were located within the current or proposed infrastructure areas were assumed to have their value 
reduced to ‘Nil value’ within the overlap area of the infrastructure polygon.  Calculation of the total area of 
affected habitat was based on the proportion of the polygon that overlapped the infrastructure polygons.  
Due to the uncertainty about the distribution of amphibians over the project area, the entire polygon 
overlap areas were considered affected, providing for an assessment of the potential maximum area 
affected. 
 
10.2.1.2 Indirect Habitat Effects 

Determining a ZOI buffers for amphibians was based on a review of available literature on amphibians 
habitat use, home ranges and seasonal movements and migration of amphibians.  Pond breeding 
amphibians depend on terrestrial habitats as well as aquatic habitat in order to maintain viable 
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populations.  Core terrestrial habitat for amphibians can extend greater than 290 m from wetland 
boundaries (Morey 2005, Semlitsch and Jensen 2001).  Western toad has been observed more than 
1 km from breeding sites and travel up to 900 m to hibernacula (Campbell 1970).  Although state and 
provincial policies (e.g. Ontario, Massachusetts, and New Jersey), enforce buffer zones up to 150 m for 
amphibian habitat, various studies have shown that these buffers may protect wetland water quality.  For 
many sediment and water nutrients, the effects of adjacent land uses can be detected at distances up to 
4 km (Houlahan and Findlay 2004).  Given the uncertainty of core terrestrial habitat for the amphibian 
species in the Tulsequah area, a 400 m buffer was believed to be a conservative estimate. 
 
10.2.2 Mortality Effects Assessment  

The assessment of mortality risks to amphibians as a result of the ACB development was conducted as 
per the methodology outlined in Section 1.5.2. 
 
 
10.3 Effects Assessment 

10.3.1 Habitat Effects Assessment 

The results of the habitat effects assessments during the current baseline, construction/operations and 
post-mine scenarios are discussed in the following sections.  A quantitative summary of the results is 
presented in Appendix A.  Mapping of the current and proposed infrastructure and delineated amphibian 
habitats are also provided in Appendix A. 
 
The total area of affected habitat was summarized by infrastructure type (ACB transportation route, ACB 
landing site and ACB access road) for both the construction and operational activities.  Potential 
movement corridors disconnected by infrastructure were also identified based on wetland location and 
proximity to other wetlands and infrastructure.   
 
10.3.1.1 Available High Value Habitats 

Within Alaska, approximately 8,307 ha of amphibian habitat were identified.  The high value habitats 
extend from just south of Turner Creek (the outflow from Turner Lake) upriver to the US/Canada border.  
They are found primarily on the floodplains, backchannels and wetland areas in the valley bottoms and 
lower slopes of the river valley.  In BC, approximately 9,043 ha of amphibian habitat was identified.  
Amphibian habitats (floodplains, backchannels and wetland areas) were widely distributed in both the 
CWH and MH biogeoclimatic zones located in the valley bottoms and lower slopes of the river valley.  A 
total of 17,350 ha were delineated as amphibian habitat within the ESA area. 
 
10.3.1.2 Scenario Assessments  

Current Baseline Scenario 

The current baseline assessment of habitats in Alaska found that 784 ha are either directly or indirectly 
affected by anthropogenic features.  Existing residences account for 323 ha of both indirect and direct 
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effects to amphibian habitat and the Taku Lodge accounts for 47 ha of indirect effects.  It was assessed 
that the majority of the effects were caused by potential displacement of amphibians from habitats 
adjacent to residences, and from jet boat use on the Taku River.  This equates to 9% of the total habitat 
available to amphibians within the Alaska portion of the study area and 5% of the entire study area 
(Alaska and BC). 
 
Current baseline assessment of habitats in BC found that 332 ha are either directly or indirectly affected 
by anthropogenic features.  Residences, trails and current infrastructure have affected approximately 1% 
of the available amphibian habitats within BC.  The majority of the effects in the current baseline scenario 
were assessed as displacement caused by jet boat use.  Approximately 2% of the total habitat available 
to amphibians within the study area (Alaska and BC) was affected in BC. 
 
Construction and Operations Scenario 

The construction and operations scenario for amphibian habitats in Alaska found that the total area of 
affected amphibian habitat increased by 58 ha over the current baseline scenario.  This increase was due 
to the operation of the ACB on the east side of Canyon Island.  In total, 842 ha of amphibian habitat will 
be affected under the construction and operations scenario. This equates to 10% of the total habitat 
available in Alaska and 5% of the total habitat available within the entire study area (Alaska and BC). 
 
In BC, the construction and operation effects assessment found that a total of 762 ha (9% of the BC 
habitat) will be affected by human infrastructure and activities.  This equates to 4% of the total habitat 
available to amphibians within the study area (Alaska and BC).  Compared to the current baseline 
scenario, an additional 435 ha of amphibian habitat will be affected under the construction and operations 
scenario; the ACB development accounted for 276 ha of this increase in affected habitat.   
 
Post-mine Scenario 

In Alaska, assessment of the post-mine scenario found that habitat effects were identical to the current 
baseline since no changes to terrestrial habitats or values were modeled due to lack of infrastructure 
development within Alaska.  
 
In BC, assessment of the post-mine scenario found that habitat effects were identical to the current 
baseline since the Tulsequah Chief Mine infrastructure (excluding the tailings area) and ACB transport 
system areas are restored to current ecosystem and ecological values.  In this scenario, the slopes are 
re-contoured, the soils are replaced, and drainage patterns re-established.   
 
10.3.1.3 Accuracy of Habitat Suitability Models Used 

The modelling of amphibian breeding habitats was intended to provide a general assessment of the 
quantities and locations of habitats within the study area, and the expected impact of the ACB 
transportation system on those habitats.   
 
The amphibian model makes use of the generalized wetland information from TRIM and the Quickbird 
imagery.  This will tend to overestimate available habitats as well as the potential effects, as there may be 
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significant areas of large wetlands such as Flannigan’s Slough that do not contain suitable habitats 
throughout the summer.  The limited interaction between the ACB transportation system and wetland 
habitats, however suggest that these generalizations are likely within the correct order of magnitude of 
effects.  
 
10.3.1.4 Mitigation Measures to Reduce Habitat Effects 

In order to minimize the habitat risks to amphibian species as a result of the ACB development, a variety 
of mitigation measures have been proposed to minimize habitat effects.  These include: 
 

• ACB road location avoids wetlands, gravel bars and floodplain habitat types;     
• Leaving and/or replanting vegetation screens to provide for both visual and sound barriers along 

the ACB road and retaining shrub cover in riparian areas adjacent to the ACB road and landing; 
• Ensure sediment and water management strategies are in place during construction and 

operation including preventative action plans and structures;   
• Ensure a materials handling and suitable spill response plans are in place and that employees 

are educated in materials handling and spill response;  
• Wherever possible, keeping ACB operation to the middle of the river/inlet channel so as to 

minimize indirect effects to habitats along the river’s edge; 
• Conducting periodic monitoring to identify potential breeding areas; and 
• Conducting surveys along the ACB route on the east side of Canyon Island to identify potential 

breeding areas along the ACB path and establish an ACB route around any critical breeding 
habitats.  

 
Based on observations of previously disturbed sites (e.g. old logging roads and clearings) in this area, it is 
expected that reclamation activities will restore habitat values readily and that a wide variety of native 
species will establish quickly and easily on disturbed areas.   
 
10.3.1.5 Risk Assessment and Predicted Residual Effects 

Based on the results of the habitat effects assessment and taking into consideration the potential species, 
present within the study area, an assessment of the habitat risk posed to potential amphibian habitats 
from the ACB development was conducted.  The results of the habitat risk assessment are summarized in 
Appendix B-1.   
 
The assessment determined that the risk to amphibian habitats are expected to range from nil to low.  
The largest potential effects of the project on amphibians is the potential displacement of birds from 
nesting habitats along the proposed barge landing and roads and a small potential loss of habitats on the 
east side of Canyon Island due to the operation of the ACB.   
 
In addition to evaluating the general habitat risks to amphibians, the habitat risk assessment also looked 
at the habitat risks to species at risk within the study area.  Based on existing habitat effects modelling, 
information on the presence of the species within the study area and the distribution of potential nesting 
habitats, the habitat risks to amphibian species at risk as a result of the ACB development were assessed 
to be low.  
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Post-mine, the effects of the ACB transportation system infrastructure are expected to be the same as the 
current baseline scenario, based on the assumption that all infrastructure areas associated with the ACB 
would be reclaimed to their original ecosystems and habitat value.   
 
10.3.2 Mortality Risk Assessment  

10.3.2.1 Potential Amphibian Population 

The size of the amphibian population within the ACB study area is unknown although field assessments 
in 2007 suggest that spotted frog populations are likely healthy and that adult western toads were 
common although breeding habitats have not been identified in BC.     
 
10.3.2.2 Potential Mortality Risk of Project Interactions  

Appendix B-2 provides an assessment of the potential mortality risks to amphibians resulting from the 
proposed ACB development.  The assessment considered a variety of mortality sources including 
increased access for collisions with vehicles along project roads, oil and chemical spills affecting aquatic 
habitats, increased mortality due to a reduction in the ability to use or access foraging or security habitats, 
and decreased productivity due to increased disturbance of breeding sites.  Without mitigation, the 
assessment found that the mortality risk from these sources ranged from low to moderate.  The highest 
risks were associated with roads and vehicle traffic and oil or other chemical spills entering aquatic 
habitats. 
 
10.3.2.3 Mitigation Measures to Reduce Mortality Risks 

To minimized the mortality risks to amphibians within the study area, the following mitigation measures 
have been developed:    
 

• Implement Wildlife right-of-way policy and associated speed limits for transportation system 
operations; 

• Implement access control for ACB road and limit public access to project-related roads; 
• Ensure drainage culverts are installed to provide opportunities for amphibians to cross under 

roads; 
• Identify movement corridors and if necessary, install tunnels and drift fences to aid in safe 

passage; 
• Ensure sediment and water management strategies are in place during construction and 

operation including preventative action plans and structures; 
• Ensure a materials handling and suitable spill response plans are in place and that employees 

are educated in materials handling and spill response;  
• Monitor amphibian use for effectiveness and fence/tunnel placement. 

 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 93 

 

10.3.2.4 Thresholds and Actions 

Due to the unknown sizes of the amphibian populations and difficulty in detecting the effect of amphibian 
mortalities it is proposed that no mortality threshold be set for effects directly relating to the ACB 
transportation system and its related infrastructure (i.e. mortalities resulting from collisions with vehicles or 
the ACB barge/tug).  Any mortality of amphibians that is caused directly through the construction or 
operation of the ACB transportation system would be recorded and a concern, with a requirement to re-
evaluate the mitigation measures to determine why and how they failed to reduce mortality.  It is 
proposed that the results of the review would form the basis for either changing the mitigation measures 
or creation of a new mitigation measure that would reduce the mortality risk. 
 
10.3.2.5 Assessment of Uncertainty 

One of the primary sources of uncertainty regarding the mortality risk for amphibians is the ability to 
protect from accidental death due to collisions or accidental oil or chemical spills.  Collisions with vehicles 
on the road are expected to be very limited due to the slow movements and wildlife right-of-way policy.  
There is some uncertainty regarding overall populations for amphibians due to limited surveys, but the 
location of known breeding habitats in relation to the proposed ACB transportation system limit the 
interactions and it is not likely that a major breeding area for these species is within the influence of the 
ACB transportation system. 
 
Overall, it is anticipated that the establishment of an effective adaptive management plan for monitoring 
the results of the mitigation measures and modifying the measures where appropriate will reduce the 
uncertainties regarding mortality risks to amphibians. 
 
10.3.2.6 Predicted Residual Effects 

The mortality risk assessment summarized in Appendix B-2 determined that with the implementation of 
the proposed mitigation and monitoring measures, the risk of increased mortality to amphibians was low.   
 
Post-mine, the proposed ACB transportation system is not expected to have any enduring mortality 
effects on amphibians.   
 
 
 
 



Tulsequah Chief Mine ACB Transportation System 

Effects Assessment for Wildlife and Ecosystems 

 

(70142_Detailed_Project_Effects_22Feb08.doc) 94 

 

11. Rare Plants and Ecosystem Effects Assessment 

11.1 Summary of Issues and Concerns 

Issues and concerns relating to the potential effects of the proposed ACB transportation system on rare 
plants and ecosystems within the study area are outlined in Table 17.   
 
Table 20. Summary of concerns about the potential project effects on rare plants 

and ecosystems. 

General Concern/Issue Specific Concerns/Issues Effects Assessment Method 

Construction and 
operation of ACB 
associated roads and 
ACB landing area 
removes rare plants or 
ecosystems 

• Potential for rare plants and ecosystems to 
be affected by development. 

• Development of effective mitigation and 
monitoring programs to minimize project 
effects to rare plants and ecosystems. 

Determination of potential species and 
ecosystems within the study area. 

Identify and quantify rare ecosystems 
removed directly by the construction of the 
ACB infrastructure. 

Identify and quantify rare ecosystems 
adjacent to project developments and 
activities, which may be indirectly affected. 

Based on assessment results, develop 
mitigation and monitoring programs to 
minimize effects to rare plants and 
ecosystems. 

 
 
11.2 Methods 

11.2.1 Effects Assessment Methods 

11.2.1.1 Rare Plants Assessment Methods 

Known rare plants locations from the BC Conservation Data Centre indicate that two rare plant species 
have been found within the lower elevation portions of the study area: Dwarf Bog Bunchberry (Cornus 
suecica) and Cryptic Paw Lichen (Nephroma occultum).  The rare plant assessment conducted in June 
2007 at the ACB landing did not locate these species although the site is composed of relatively young 
ecosystems (primarily middle bench floodplain sites) and the extensive previous activities related to 
human occupation, likely limited the potential for rare plant species.  The rare plant review along portions 
of the proposed road access to the ACB landing, including riparian and waterfall spray-zone habitats, also 
did not find any evidence of rare plant species.  Overall, many of the other rare plant species listed for the 
area (see Table 21) occur in higher elevation sites or in habitat types not expected to be found in the 
lower elevation floodplains of the Taku River.  Therefore, these species, if present, are not expected to 
interact with the ACB transportation system.   
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Due to the difficulties in determining from available mapping data the potential habitats that could contain 
rare plants, no further quantitative assessment of potential rare plant areas was conducted. 
 

Table 21. Rare plant species potentially within the Coastal Western Hemlock 
Wet Maritime sub-zone in the Taku River area. 

Common Name Scientific Name BC 
Status1 

COSE
WIC 

Status2 

Alaska 
Status

3 
General Habitat 

Aleutian Shield Fern Polystichum aleuticum   E-ESA Steep, rocky, subalpine habitats4 

Cryptic Paw Nephroma occultum Blue SC (Apr 
2006) 

 Epiphytic in humid old-growth forests at 
lower elevations in mountainous 
regions5 

Dotted Saxifrage Saxifraga nelsoniana 
ssp. carlottae 

Blue   Moist rock outcrops, scree, meadows 
and streambanks from the montane to 
alpine zones6 

Dwarf bog bunchberry; 
Lapland cornel 

Cornus suecica Red   Moist to mesic forests and meadows in 
the lowland to alpine zones6 

Hairy Butterwort Pinguicula villosa Blue   Bogs and ponds (usually in Sphagnum) 
in the lowland and montane zones6 

Hornemann’s Willowherb Epilobium 
hornemannii 
behringianum 

Blue   Wet to moist rocky cliffs, meadows, 
thickets, and river banks in the 
montane zone6 

Kamchatka spike-rush Eleocharis 
kamtschatica 

Blue   Marshes, wet meadows and bog 
margins in the lowland zone6 

Slender Moonwort  Botrychium lineare Red  C-ESA Higher elevations in a wide variety of 
habitats, may colonize disturbed 
habitats7 

Small-flowered 
Lousewort 

Pedicularis parviflora. 
parviflora 

Blue   Wet meadows, fens and bogs in the 
montane and subalpine zones6 

Small-fruited Willowherb Epilobium 
leptocarpum 

Red   Moist meadows and streambanks in 
the montane to alpine zones6 

Three-forked Mugwort Artemisia furcata var. 
heterophylla 

Blue   Dry slopes in the alpine zone6 

Whorled Lousewort Pedicularis verticillata Blue   Moist meadows, rocky slopes, heath 
and turfy tundra in the montane to 
alpine zones6 

Yellow marsh-marigold Caltha palustris var. 
palustris 

Blue   Bogs and shallow, brackish marshes in 
the lowland zone6 

Note: 1. BC Status: Red=Extirpated, endangered or threatened; Blue=Special concern 
 2. COSEWIC Status: E=Endangered; T=Threatened; SC=Special Concern; UR=Under Review; DD=Data deficient; NAR=Not at 

Risk 
 3. Alaska Status: E=Endangered; T=Threatened; SC=Species of Special Concern; C=Candidate; ESA=Federal Endangered 

Species Act; ADF&G=Alaska Dept. Fish and Game 
 4. From USFWS 1992;  
 5.  COSEWIC 2006a;  
 6.  From Klinkenberg 2007;  
 7.  From USFWS 2005a 
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11.2.1.2 Rare Ecosystems Assessment Methods 

The assessment of rare ecosystems was conducted using the 1:50,000 TEM for the BC portion of the 
study area, additional rare ecosystem polygons found during field assessments in 2007 were added to 
the ecosystem mapping layer to be used in the analysis.  The list of rare ecosystems within the CWHwm 
subzone was obtained from the BC CDC and used to identify which polygons within the TEM contained 
the rare ecosystems (see Table 22).  The resulting rare ecosystem layer was used to determine the 
effects of the current and proposed infrastructure areas by conducting a GIS union between the rare 
ecosystem layer and the infrastructure layer.  The resulting layer allowed summary information to be 
obtained on the amount and proportion of rare ecosystem habitats that would be affected by current and 
proposed infrastructure.  Any polygons containing rare ecosystems that were located within the current or 
proposed infrastructure areas were assumed to have been affected within the overlap area of the 
infrastructure polygon.  Calculation of the total area of affected habitat was based on the proportion of the 
polygon that overlapped the infrastructure polygons.   
 

Table 22. Rare ecosystems potentially in the Coastal Western Hemlock Wet 
Maritime Sub-zone in the Taku River area. 

Ecosystem Name General Type Site 
Series/Code BC Status1  Total Area 

in BC (ha) 

Mountain Alder / Common Horsetail Low bench Floodplain Fl01 Blue not mapped 

Sitka Sedge - Pacific Water-Parsley Wetland Marsh Wm50 Blue not mapped 

Sitka Sedge / Peat-mosses Wetland Fen Wf51 Red not mapped 

Sweet Gale / Sitka Sedge Wetland Fen Wf52 Red not mapped 

Sitka spruce / skunk cabbage Swamp Forest 09 / SC Blue 1.5 

Sitka spruce / salmonberry Wet Maritime High bench Floodplain 05 / SS Blue 42.3  

Black Cottonwood - Red Alder / Salmonberry Middle bench Floodplain 06 / CD Blue 2,103.6  

Western hemlock - Sitka spruce / step moss Dry Forest 02 / HM Blue 1,643.2  

Western hemlock / common green peat-moss Wet Forest 08 / HS Blue 0.0 

Total 3,790.6 

Note:  1.  BC Status: Red=Extirpated, endangered or threatened; Blue=Special concern 

 
 
11.3 Effects Assessment 

The results of the rare ecosystem effects assessments during the current baseline, construction/ 
operations and post-mine scenarios are discussed in the following sections.  A quantitative summary of 
the results is presented in Appendix A.  Mapping of the current and proposed infrastructure and 
delineated rare ecosystems are also provided in Appendix A. 
 
The total area of affected ecosystems was summarized by infrastructure type (ACB transportation route, 
ACB landing site and ACB access road) for both the construction and operational activities.   
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11.3.1.1 Available Rare Ecosystems  

In BC, approximately 3,791 ha of rare ecosystems were identified using the available ecosystem mapping 
information.   
 
11.3.1.2 Scenario Assessments 

Current Baseline Scenario 

The effect assessments for rare ecosystems in BC found that currently, just over 1 ha of rare ecosystems 
are either directly or indirectly affected by anthropogenic features.  These effects are the result of the 
development of the Canarc camp and airstrip in floodplain forests (CD).   
 
Construction and Operations Scenario 

The assessment of direct and indirect effects under the construction and operation scenario determined 
that the ACB transportation system will affect less than 1 ha of the available rare ecosystems in BC.  
These modelled effects will be due to the construction of the ACB access road affecting some high bench 
floodplain forest ecosystems (SS) near the ACB landing.  
 
Post-mine Scenario 

In BC, assessment of the post-mine scenario found that habitat effects were identical to the current 
baseline since the ACB transport system areas are restored to current ecosystem and ecological values.  
In this scenario, the slopes are re-contoured, the soils are replaced, and drainage patterns re-established.   
 
11.3.1.3 Accuracy of Habitat Suitability Models Used 

The modelling of rare ecosystems was intended to provide a general assessment of the quantities and 
locations of rare ecosystems in the study area, and the expected impact of the ACB transportation system 
on those ecosystems.  The TEM has been verified through ground assessments during the development 
of the TEM and in subsequent field assessments in support of the ACB transportation system 
amendment.  Although a statistical assessment has not been conducted, the extent of the field 
assessments and verification of mapped polygons suggest that there is a high degree of accuracy in the 
TEM. 
 
11.3.1.4 Mitigation Measures to Reduce Habitat Effects 

In order to minimize the habitat risks to rare ecosystems as a result of the ACB development, a variety of 
mitigation measures have been proposed to minimize habitat effects.  These include: 
 

• ACB road location avoids as much as possible known rare ecosystems (i.e. the MX road 
alignment was moved to avoid affecting a Swamp Forest ecosystem (SC));     

• Ensure sediment and water management strategies are in place during construction and 
operation including preventative action plans and structures; and 
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• Ensure a materials handling and suitable spill response plans are in place and that employees 
are educated in materials handling and spill response.  

 
Based on observations of previously disturbed sites (e.g. old logging roads and clearings) in this area, it is 
expected that reclamation activities will restore ecosystem values readily and that a wide variety of native 
species will establish quickly and easily on disturbed areas.   
 
11.3.1.5 Risk Assessment and Predicted Residual Effects 

Based on the results of the effects assessment and taking into consideration the potential rare plants and 
ecosystems present within the study area, an assessment of the risk posed to rare plants and 
ecosystems from the ACB development was conducted.  The results of the risk assessment are 
summarized in Appendix B-1.   
 
The assessment determined that the risk to rare plants and ecosystems was very low to low.  The largest 
potential effects of the project on amphibians is the potential displacement of birds from nesting habitats 
along the proposed barge landing and roads and a small potential loss of habitats on the east side of 
Canyon Island due to the operation of the ACB.   
 
Post-mine, the effects of the ACB transportation system infrastructure are expected to be the same as the 
current baseline scenario, based on the assumption that all infrastructure areas associated with the ACB 
would be reclaimed to their original ecosystems and habitat value.   
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Table A-1. Grizzly and Black Bear Habitat Effects Assessment 

Early Spring Foraging - Grizzly/Black Bear 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% 

Taku Lodge 0.0 107.9 107.9 0.9% 0.4% Taku Lodge 0.0 107.9 107.9 0.9% 0.4% Taku Lodge 0.0 107.9 107.9 0.9% 0.4% 
Alaska 11800.1 Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% ACB Use 0.0 1138.4 1138.4 9.6% 4.5% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

AK Total 11800.1   19.5 823.0 842.5 7.1% 3.4%   19.5 1961.4 1980.9 16.8% 7.9%   19.5 823.0 842.5 7.1% 3.4% 

Cabins/Houses 0.3 Cabins/Houses 0.3 Cabins/Houses 0.3 

Quad Trail 0.7 717.5 718.5 5.4% 2.9% Quad Trail 0.7 461.0 462.0 3.5% 1.8% Quad Trail 0.7 717.5 718.5 5.4% 2.9% 

Canarc Airstrip 0.5 Canarc Airstrip 0.5 Canarc Airstrip 0.5 

Canarc Camp 1.8 138.4 140.7 1.1% 0.6% Canarc Camp 1.8 138.4 140.7 1.1% 0.6% Canarc Camp 1.8 138.4 140.7 1.1% 0.6% 

Tulsequah Mill/Camp 1.2 Tulsequah Mill/Camp 0.0 

Original Roads 10.1 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 47.1 Tailings Area 47.1 

Tailings Road 3.5 618.1 692.5 5.2% 2.8% Tailings Road 0.0 0.0 47.1 0.4% 0.2% 

Big Bull MX Road 4.3 138.4 142.7 1.1% 0.6% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 8.9 249.4 258.3 1.9% 1.0% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 1.2 44.1 45.3 0.3% 0.2% ACB Access Road 8.4 444.2 452.6 3.4% 1.8% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 0.0 0.0 0% 0.0% ACB Use 0.0 669.9 669.9 5.0% 2.7% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

BC 13295.6 Total ACB Option 0.0 0.0 0.0 0% 0.0% Total ACB Option 17.3 1363.5 1380.8 10.4% 5.5% Total ACB Option 0.0 0.0 0.0 0.0% 0.0% 

BC Total 13295.6   4.5 900.0 904.5 6.8% 3.6%   99.3 2719.4 2818.7 21.2% 11.2%   50.4 855.9 906.3 6.8% 3.6% 

Total 25095.7   24.0 1723.0 1747.0 7.0% 7.0%   118.8 4680.8 4799.6 19.1% 19.1%   69.9 1678.9 1748.8 7.0% 7.0% 
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Spring Foraging - Grizzly/Black Bear 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% 

Taku Lodge 0.0 107.9 107.9 0.9% 0.4% Taku Lodge 0.0 107.9 107.9 0.9% 0.4% Taku Lodge 0.0 107.9 107.9 0.9% 0.4% 
Alaska 11800.1 Jet Boat Use 0.0 1138.4 1138.4 9.6% 4.5% Jet Boat/ACB Use 0.0 1138.4 1138.4 9.6% 4.5% Jet Boat Use 0.0 1138.4 1138.4 9.6% 4.5% 

AK Total 11800.1   19.5 1961.4 1980.9 16.8% 7.9%   19.5 1961.4 1980.9 16.8% 7.9%   19.5 1961.4 1980.9 16.8% 7.9% 

Cabins/Houses 0.3 Cabins/Houses 0.3 Cabins/Houses 0.3 

Quad Trail 0.7 717.5 718.5 5.4% 2.9% Quad Trail 0.7 461.0 462.0 3.5% 1.8% Quad Trail 0.7 717.5 718.5 5.4% 2.9% 

Canarc Airstrip 0.5 Canarc Airstrip 0.5 Canarc Airstrip 0.5 

Canarc Camp 1.8 138.4 140.7 1.1% 0.6% Canarc Camp 1.8 138.4 140.7 1.1% 0.6% Canarc Camp 1.8 138.4 140.7 1.1% 0.6% 

Tulsequah Mill/Camp 1.2 Tulsequah Mill/Camp 0.0 

Original Roads 10.1 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 47.1 Tailings Area 47.1 

Tailings Road 3.5 618.1 692.5 5.2% 2.8% Tailings Road 0.0 0.0 47.1 0.4% 0.2% 

Big Bull MX Road 4.3 138.4 142.7 1.1% 0.6% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 8.9 249.4 258.3 1.9% 1.0% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 1.2 44.1 45.3 0.3% 0.2% ACB Access Road 8.4 444.2 452.6 3.4% 1.8% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 701.6 701.6 5.3% 2.8% Jet Boat/ACB Use 0.0 669.9 669.9 5.0% 2.7% Jet Boat Use 0.0 701.6 701.6 5.3% 2.8% 

BC 13295.6 Total ACB Option 0.0 701.6 701.6 5.3% 2.8% Total ACB Option 17.3 1363.5 1380.8 10.4% 5.5% Total ACB Option 0.0 701.6 701.6 5.3% 2.8% 

BC Total 13295.6   4.5 1601.6 1606.1 12.1% 6.4%   99.3 2719.4 2818.7 21.2% 11.2%   50.4 1557.5 1607.9 12.1% 6.4% 

Total 25095.7   24.0 3563.0 3587.0 14.3% 14.3%   118.8 4680.8 4799.6 19.1% 19.1%   69.9 3518.9 3588.8 14.3% 14.3% 
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Summer Foraging - Grizzly/Black Bear 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% Cabins/Houses 19.5 715.1 734.6 6.2% 2.9% 

Taku Lodge 0.0 107.9 107.9 0.9% 0.4% Taku Lodge 0.0 107.9 107.9 0.9% 0.4% Taku Lodge 0.0 107.9 107.9 0.9% 0.4% 
Alaska 11800.1 Jet Boat Use 0.0 1138.4 1138.4 9.6% 4.4% Jet Boat/ACB Use 0.0 1138.4 1138.4 9.6% 4.4% Jet Boat Use 0.0 1138.4 1138.4 9.6% 4.4% 

AK Total 11800.1   19.5 1961.4 1980.9 16.8% 7.7%   19.5 1961.4 1980.9 16.8% 7.7%   19.5 1961.4 1980.9 16.8% 7.7% 

Cabins/Houses 0.3 Cabins/Houses 0.3 Cabins/Houses 0.3 

Quad Trail 0.7 717.5 718.5 5.2% 2.8% Quad Trail 0.7 461.0 462.0 3.3% 1.8% Quad Trail 0.7 717.5 718.5 5.2% 2.8% 

Canarc Airstrip 0.5 Canarc Airstrip 0.5 Canarc Airstrip 0.5 

Canarc Camp 1.8 138.4 140.7 1.0% 0.5% Canarc Camp 1.8 138.4 140.7 1.0% 0.5% Canarc Camp 1.8 138.4 140.7 1.0% 0.5% 

Tulsequah Mill/Camp 1.2 Tulsequah Mill/Camp 0.0 

Original Roads 10.1 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 47.1 Tailings Area 47.1 

Tailings Road 3.5 618.1 692.5 5.0% 2.7% Tailings Road 0.0 0.0 47.1 0.3% 0.2% 

Big Bull MX Road 5.1 143.8 148.9 1.1% 0.6% MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 8.9 249.4 258.3 1.9% 1.0% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 1.2 44.1 45.3 0.3% 0.2% ACB Access Road 9.3 457.4 466.7 3.3% 1.8% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 701.6 701.6 5.0% 2.7% Jet Boat/ACB Use 0.0 669.9 669.9 4.8% 2.6% Jet Boat Use 0.0 701.6 701.6 5.0% 2.7% 

BC 13947.4 Total ACB Option 0.0 701.6 701.6 5.0% 2.7% Total ACB Option 18.2 1376.7 1394.9 10.0% 5.4% Total ACB Option 0.0 701.6 701.6 5.0% 2.7% 

BC Total 13947.4   4.5 1601.6 1606.1 11.5% 6.2%   101.0 2738.0 2839.0 20.4% 11.0%   50.4 1557.5 1607.9 6.2% 6.2% 

Total 25747.5   24.0 3563.0 3587.0 13.9% 13.9%   120.5 4699.4 4819.9 18.7% 18.7%   69.9 3518.9 3588.8 13.9% 13.9% 
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Fall Foraging - Grizzly/Black Bear 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 461.3 480.8 4.7% 2.6% Cabins/Houses 19.5 461.3 480.8 4.7% 2.6% Cabins/Houses 19.5 461.3 480.8 4.7% 2.6% 

Taku Lodge 0.0 107.9 107.9 1.1% 0.6% Taku Lodge 0.0 107.9 107.9 1.1% 0.6% Taku Lodge 0.0 107.9 107.9 1.1% 0.6% 
Alaska 10256.6 Jet Boat Use 0.0 1090.6 1090.6 10.6% 5.9% Jet Boat/ACB Use 0.0 1090.6 1090.6 10.6% 5.9% Jet Boat Use 0.0 1090.6 1090.6 10.6% 5.9% 

AK Total 10256.6   19.5 1659.8 1679.3 16.4% 9.1%   19.5 1659.8 1679.3 16.4% 9.1%   19.5 1659.8 1679.3 16.4% 9.1% 

Cabins/Houses 0.1 Cabins/Houses 0.1 Cabins/Houses 0.1 

Quad Trail 0.0 152.7 152.8 1.9% 0.8% Quad Trail 0.0 152.7 152.8 1.9% 0.8% Quad Trail 0.0 152.7 152.8 1.9% 0.8% 

Canarc Airstrip 0.3 Canarc Airstrip 0.3 Canarc Airstrip 0.3 

Canarc Camp 1.1 110.2 111.6 1.4% 0.6% Canarc Camp 1.1 110.2 111.6 1.4% 0.6% Canarc Camp 1.1 110.2 111.6 1.4% 0.6% 

Tulsequah Mill/Camp 1.1 Tulsequah Mill/Camp 0.0 

Original Roads 9.2 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 4.4 Tulsequah Airstrip 0.0 

Tailings Area 46.4 Tailings Area 46.4 

Tailings Road 3.5 432.4 504.5 6.1% 2.7% Tailings Road 0.0 0.0 46.4 0.6% 0.3% 

Big Bull MX Road 3.5 21.5 25.0 0.3% 0.1% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 0.0 9.3 9.3 0.1% 0.1% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 1.1 29.7 30.8 0.4% 0.2% ACB Access Road 1.7 181.1 182.8 2.2% 1.0% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 274.6 274.6 3.3% 1.5% Jet Boat/ACB Use 0.0 265.4 265.4 3.2% 1.4% Jet Boat Use 0.0 274.6 274.6 3.3% 1.5% 

BC 8230.8 Total ACB Option 0.0 274.6 274.6 3.3% 1.5% Total ACB Option 1.7 455.8 457.5 5.6% 2.5% Total ACB Option 0.0 274.6 274.6 3.3% 1.5% 

BC Total 8230.8   2.6 567.2 569.8 6.9% 3.1%   78.8 1172.6 1251.4 15.2% 6.8%   47.9 537.5 585.4 7.1% 3.2% 

Total 18487.4   22.1 2227.0 2249.1 12.2% 12.2%   98.3 2832.4 2930.7 15.9% 15.9%   67.4 2197.3 2264.7 12.2% 12.2% 
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Late Fall Foraging - Grizzly/Black Bear 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 461.3 480.8 4.7% 2.6% Cabins/Houses 19.5 461.3 480.8 4.7% 2.6% Cabins/Houses 19.5 461.3 480.8 4.7% 2.6% 

Taku Lodge 0.0 107.9 107.9 1.1% 0.6% Taku Lodge 0.0 107.9 107.9 1.1% 0.6% Taku Lodge 0.0 107.9 107.9 1.1% 0.6% 
Alaska 10256.6 Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% ACB Use 0.0 1090.6 1090.6 10.6% 5.9% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

AK Total 10256.6   19.5 569.2 588.7 5.7% 3.2%   19.5 1659.8 1679.3 16.4% 9.1%   19.5 569.2 588.7 5.7% 3.2% 

Cabins/Houses 0.1 Cabins/Houses 0.1 Cabins/Houses 0.1 

Quad Trail 0.0 152.7 152.8 1.9% 0.8% Quad Trail 0.0 152.7 152.8 1.9% 0.8% Quad Trail 0.0 152.7 152.8 1.9% 0.8% 

Canarc Airstrip 0.3 Canarc Airstrip 0.3 Canarc Airstrip 0.3 

Canarc Camp 1.1 110.2 111.6 1.4% 0.6% Canarc Camp 1.1 110.2 111.6 1.4% 0.6% Canarc Camp 1.1 110.2 111.6 1.4% 0.6% 

Tulsequah Mill/Camp 1.1 Tulsequah Mill/Camp 0.0 

Original Roads 9.2 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 4.4 Tulsequah Airstrip 0.0 

Tailings Area 46.4 Tailings Area 46.4 

Tailings Road 3.5 432.4 504.5 6.1% 2.7% Tailings Road 0.0 0.0 46.4 0.6% 0.3% 

Big Bull MX Road 3.5 21.5 25.0 0.3% 0.1% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 0.0 9.3 9.3 0.1% 0.1% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 1.1 29.7 30.8 0.4% 0.2% ACB Access Road 1.7 181.1 182.8 2.2% 1.0% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% ACB Use 0.0 265.4 265.4 3.2% 1.4% Jet Boat Use 0.0 0.0 0.0 0.0 0.0% 

BC 8230.8 Total ACB Option 0.0 0.0 0.0 0.0% 0.0% Total ACB Option 1.7 455.8 457.5 5.6% 2.5% Total ACB Option 0.0 0.0 0.0 0.0 0.0% 

BC Total 8230.8   2.6 292.6 295.2 3.6% 1.6%   78.8 1172.6 1251.4 15.2% 6.8%   47.9 2.6 292.6 295.2 3.6% 

Total 18487.4   22.1 861.8 883.9 4.8% 4.8%   98.3 2832.4 2930.7 15.9% 15.9%   67.4 22.1 861.8 883.9 4.8% 
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Table A-2. Moose Habitat Effects Assessment 

Early Spring Reproduction - Moose 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 299.9 319.4 2.7% 1.5% Cabins/Houses 19.5 299.9 319.4 2.7% 1.5% Cabins/Houses 19.5 299.9 319.4 2.7% 1.5% 

Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% 
Alaska 11798.7 Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% Jet Boat/ACB Use 0.0 396.3 396.3 3.4% 1.9% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

AK Total 11798.7   19.5 343.7 363.2 3.1% 1.7%   19.5 740.0 759.5 6.4% 3.6%   19.5 343.7 363.2 3.1% 1.7% 

Cabins/Houses 0.2 Cabins/Houses 0.2 Cabins/Houses 0.2 

Quad Trail 0.2 294.3 294.7 3.3% 1.4% Quad Trail 0.2 250.5 250.9 2.8% 1.2% Quad Trail 0.2 294.7 295.1 3.3% 1.4% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 37.6 37.6 0.4% 0.2% Canarc Camp 0.0 37.6. 37.6 0.4% 0.2% Canarc Camp 0.0 37.6 37.6 0.4% 0.2% 

Tulsequah Mill/Camp 0.3 Tulsequah Mill/Camp 0.0 

Original Roads 10.5 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 46.4 Tailings Area 46.4 

Tailings Road 3.5 440.5 513.8 5.7% 2.5% Tailings Road 0.0 0.0 46.4 0.5% 0.2% 

Big Bull MX Road 2.8 85.5 88.3 1.0% 0.4% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.05 

ACB Landing 7.8 76.7 84.5 0.9% 0.4% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.3 45.1 45.4 0.5% 0.2% ACB Access Road 0.0 202.6 202.6 2.2% 1.0% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% Jet Boat/ACB Use 0.0 696.8 696.8 7.7% 3.3% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

BC 9012.9 Total ACB Option 0.0 0.0 0.0 0.0% 0.0% Total ACB Option 7.8 976.1 983.9 10.9% 4.7% Total ACB Option 0.0 0.0 0.0 0.0% 0.0% 

BC Total 9012.9   0.7 377.0 377.7 4.2% 1.8%   84.2 1790.2 1874.4 20.8% 9.0%   46.8 332.3 379.1 4.2% 1.8% 

Total 20811.6   20.2 720.7 740.9 3.6% 3.6%   103.7 2530.2 2633.9 12.7% 12.7%   66.3 676.0 742.3 3.6% 3.6% 
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Mid Spring Reproduction - Moose 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 299.9 319.4 2.7% 1.5% Cabins/Houses 19.5 299.9 319.4 2.7% 1.5% Cabins/Houses 19.5 299.9 319.4 2.7% 1.5% 

Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.4% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% 
Alaska 11798.7 Jet Boat Use 0.0 396.3 396.3 3.4% 1.9% Jet Boat/ACB Use 0.0 396.3 396.3 3.4% 1.9% Jet Boat Use 0.0 396.3 396.3 3.4% 1.9% 

AK Total 11798.7   19.5 740.0 759.5 6.4% 3.6%   19.5 740.0 759.5 6.4% 3.6%   19.5 740.0 759.5 6.4% 3.6% 

Cabins/Houses 0.2 Cabins/Houses 0.2 Cabins/Houses 0.2 

Quad Trail 0.2 294.3 294.7 3.3% 1.4% Quad Trail 0.2 250.5 250.9 2.8% 1.2% Quad Trail 0.2 294.7 295.1 3.3% 1.4% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 37.6 37.6 0.4% 0.2% Canarc Camp 0.0 37.6 37.6 0.4% 0.2% Canarc Camp 0.0 37.6 37.6 0.4% 0.2% 

Tulsequah Mill/Camp 0.3 Tulsequah Mill/Camp 0.0 

Original Roads 10.5 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 46.4 Tailings Area 46.4 

Tailings Road 3.5 440.5 513.8 5.7% 2.5% Tailings Road 0.0 0.0 46.4 0.5% 0.2% 

Big Bull MX Road 2.8 85.5 88.3 1.0% 0.4% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 7.8 76.7 84.5 0.9% 0.4% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.3 45.1 45.4 0.5% 0.2% ACB Access Road 0.0 202.6 202.6 2.2% 1.0% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 733.3 733.3 8.1% 3.5% Jet Boat/ACB Use 0.0 696.8 696.8 7.7% 3.3% Jet Boat Use 0.0 733.3 733.3 8.1% 3.5% 

BC 13295.6 Total ACB Option 0.0 733.3 733.3 8.1% 3.5% Total ACB Option 7.8 976.1 983.9 10.9% 4.7% Total ACB Option 0.0 733.3 733.3 8.1% 3.5% 

BC Total 9012.9   0.7 1110.3 1111.0 12.3% 5.3%   84.2 1790.2 1874.4 20.8% 9.0%   46.8 1065.6 1112.4 12.3% 5.3% 

Total 20811.6   20.2 1850.3 1870.5 9.0% 9.0%   103.7 2530.2 2633.9 12.7% 12.7%   66.3 1805.6 1871.9 9.0% 9.0% 
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Summer Foraging - Moose 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 299.9 319.4 2.7% 1.2% Cabins/Houses 19.5 299.9 319.4 2.7% 1.2% Cabins/Houses 19.5 299.9 319.4 2.7% 1.2% 

Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% 
Alaska 11798.7 Jet Boat Use 0.0 396.3 396.3 3.4% 1.5% Jet Boat/ACB Use 0.0 396.3 396.3 3.4% 1.5% Jet Boat Use 0.0 396.3 396.3 3.4% 1.5% 

AK Total 11798.7   19.5 740.0 759.5 6.4% 2.9%   19.5 740.0 759.5 6.4% 2.9%   19.5 740.0 759.5 6.4% 2.9% 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.2 127.1 127.3 0.9% 0.5% Quad Trail 0.2 88.9 89.1 0.6% 0.3% Quad Trail 0.2 127.1 127.3 0.9% 0.5% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 2.7 70.7 73.4 0.5% 0.3% Canarc Camp 2.7 70.7 73.4 0.5% 0.3% Canarc Camp 2.7 70.7 73.4 0.5% 0.3% 

Tulsequah Mill/Camp 5.7 Tulsequah Mill/Camp 0.0 

Original Roads 20.6 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 42.8 Tailings Area 42.8 

Tailings Road 3.5 665.9 751.0 5.1% 2.8% Tailings Road 0.0 0.0 42.8 0.3% 0.2% 

Big Bull MX Road 2.8 97.3 100.0 0.7% 0.4% MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 7.8 75.8 83.6 0.6% 0.3% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 5.7 50.1 55.8 0.4% 0.2% ACB Access Road 17.0 481.9 498.9 3.4% 1.9% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 346.9 346.9 2.4% 1.3% Jet Boat/ACB Use 0.0 311.4 311.4 2.1% 1.2% Jet Boat Use 0.0 346.9 346.9 2.4% 1.3% 

BC 14662.3 Total ACB Option 0.0 346.9 346.9 2.4% 1.3% Total ACB Option 24.8 869.1 893.9 6.1% 3.4% Total ACB Option 0.0 346.9 346.9 2.4% 1.3% 

BC Total 14662.3   8.6 594.8 603.4 4.1% 2.3%   115.5 1791.9 1907.4 13.0% 7.2%   45.7 544.7 590.4 4.0% 2.2% 

Total 26461.0   28.1 1334.8 1362.9 5.2% 5.2%   135.0 2531.9 2666.9 10.1% 10.1%   65.2 1284.7 1349.9 5.1% 5.1% 
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Winter Foraging - Moose 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 299.9 319.4 2.7% 1.3% Cabins/Houses 19.5 299.9 319.4 2.7% 1.3% Cabins/Houses 19.5 299.9 319.4 2.7% 1.3% 

Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% Taku Lodge 0.0 43.8 43.8 0.4% 0.2% 

Alaska 11798.7 Snowmobile Use 0.0 396.3 396.3 3.4% 1.6% 
Snowmobile/ 
ACB Use 0.0 396.3 396.3 3.4% 1.6% Snowmobile Use 0.0 396.3 396.3 3.4% 1.6% 

AK Total 11798.7   19.5 740.0 759.5 6.4% 3.1%   19.5 740.0 759.5 6.4% 3.1%   19.5 740.0 759.5 6.4% 3.1% 

Cabins/Houses 0.2 Cabins/Houses 0.2 Cabins/Houses 0.2 

Quad Trail 0.1 266.8 267.1 2.1% 1.1% Quad Trail 0.1 238.2 238.5 1.8% 1.0% Quad Trail 0.1 266.8 267.1 2.1% 1.1% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 41.2 41.2 0.3% 0.2% Canarc Camp 0.0 41.2 41.2 0.3% 0.2% Canarc Camp 0.0 41.2 41.2 0.3% 0.2% 

Tulsequah Mill/Camp 0.3 Tulsequah Mill/Camp 0.0 

Original Roads 21.3 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 41.8 Tailings Area 46.4 

Tailings Road 3.5 751.9 831.4 6.4% 3.3% Tailings Road 0.0 0.0 46.4 0.4% 0.2% 

Big Bull MX Road 2.8 101.5 104.3 0.8% 0.4% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 7.8 63.1 70.9 0.5% 0.3% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.3 74.0 74.3 0.6% 0.3% ACB Access Road 17.0 549.8 566.8 4.4% 2.3% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Snowmobile Use 0.0 724.3 724.3 5.6% 2.9% 
Snowmobile/ 
ACB Use 0.0 690.9 690.9 5.3% 2.8% Snowmobile Use 0.0 724.3 724.3 5.6% 2.9% 

BC 13019.4 Total ACB Option 0.0 724.3 724.3 5.6% 2.9% Total ACB Option 24.8 1303.8 1328.6 10.2% 5.4% Total ACB Option 0.0 724.3 724.3 5.6% 2.9% 

BC Total 13019.4   0.6 1106.3 1106.9 8.5% 4.5%   107.3 2436.6 2543.9 19.5% 10.2%   46.7 1032.3 1079.0 8.3% 4.3% 

Total 24818.1   20.1 1846.3 1866.4 7.5% 7.5%   126.8 3176.6 3303.4 13.3% 13.3%   66.2 1772.3 1838.5 7.4% 7.4% 
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Table A-3. Fisher Habitat Effects Assessment 

Summer Foraging - Fisher 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.4 Cabins/Houses 0.4 Cabins/Houses 0.4 

Quad Trail 0.6 171.3 172.3 0.8% Quad Trail 0.6 96.5 97.5 0.5% Quad Trail 0.6 171.3 172.3 0.8% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 2.7 97.6 100.3 0.5% Canarc Camp 2.7 97.6 100.3 0.5% Canarc Camp 2.7 97.6 100.3 0.5% 

Tulsequah Mill/Camp 5.7 Tulsequah Mill/Camp 0.0 

Original Roads 20.6 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 42.8 Tailings Area 42.8 

Tailings Road 3.5 643.0 728.1 3.5% Tailings Road 0.0 0.0 42.8 0.2% 

Big Bull MX Road 6.1 121.7 127.8 0.6% Big Bull MX Road 0.0 0.0 0.0 0.0% 

ACB Landing 8.9 80.6 89.5 0.4% ACB Landing 0.0 0.0 0.0 0.0% 

Tulsequah Camp 5.7 50.1 55.8 0.3% ACB Access Road 31.4 639.2 670.6 3.2% ACB Road 0.0 0.0 0.0 0.0% 

Jet Boat Use 0.0 302.7 302.7 1.5% Jet Boat/ACB Use 0.0 270.3 270.3 1.3% Jet Boat Use 0.0 302.7 302.7 1.5% 

BC 13295.6 Total ACB Option 0.0 302.7 302.7 1.5% Total ACB Option 40.3 990.1 1030.4 5.0% Total ACB Option 0.0 302.7 302.7 1.5% 

BC Total 13295.6   9.4 621.7 631.1 3.1%   135.2 1948.9 2084.1 10.1%   46.5 571.6 318.1 3.0% 
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Winter Foraging - Fisher 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.0 0.0 0.0 0.0% Quad Trail 0.0 0.0 0.0 0.0% Quad Trail 0.0 0.0 0.0 0.0% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 0.0 0.0 0.0% Canarc Camp 0.0 0.0 0.0 0.0% Canarc Camp 0.0 0.0 0.0 0.0% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 0.0 Old Road 0.0 

NAG Dump 0.0 NAG Dump 0.0 

PAG Dump 0.0 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 0.0 Tailings Area 0.0 

Tailings Road 0.0 45.1 45.1 1.8% Tailings Road 0.0 0.0 0.0 0.0% 

Big Bull MX Road 0.0 16.1 16.1 0.6% MX Road 0.0 0.0 0.0 0.0% 

ACB Landing 0.0 0.0 0.0 0.0% ACB Landing 0.0 0.0 0.0 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% ACB Access Road 12.3 213.0 225.3 9.0% ACB Road 0.0 0.0 0.0 0.0% 

Snowmobile Use 0.0 0.0 0.0 0.0% 
Snowmobile/ 
ACB Use 0.0 0.0 0.0 0.0% Snowmobile Use 0.0 0.0 0.0 0.0% 

BC 2493.1 Total ACB Option 0.0 0.0 0.0 0.0% Total ACB Option 12.3 213.0 225.3 9.0% Total ACB Option 0.0 0.0 0.0 0.0% 

BC Total 2493.1   0.0 0.0 0.0 0.0%   12.3 274.2 286.5 11.5%   0.0 0.0 0.0 0.0% 
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Reproduction - Fisher 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.0 90.2 90.3 3.3% Quad Trail 0.0 77.1 77.2 2.9% Quad Trail 0.0 90.2 90.3 3.3% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 32.9 32.9 1.2% Canarc Camp 0.0 32.9 32.9 1.2% Canarc Camp 0.0 32.9 32.9 1.2% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 2.9 Old Road 0.0 

NAG Dump 1.9 NAG Dump 0.0 

PAG Dump 1.8 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 18.6 Tailings Area 18.6 

Tailings Road 1.4 56.0 82.6 3.1% Tailings Road 0.0 0.0 18.6 0.7% 

Big Bull MX Road 2.8 56.4 59.2 2.2% Big Bull MX Road 0.0 0.0 0.0 0.0% 

ACB Landing 3.9 38.6 42.5 1.6% ACB Landing 0.0 0.0 0.0 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% ACB Access Road 0.8 80.9 81.7 3.0% ACB Road 0.0 0.0 0.0 0.0% 

Snowmobile Use 0.0 259.3 259.3 9.6% 
Snowmobile/ 
ACB Use 0.0 238.1 238.1 8.8% Snowmobile Use 0.0 259.3 259.3 9.6% 

BC 2704.7 Total ACB Option 0.0 259.3 259.3 9.6% Total ACB Option 4.7 357.6 362.2 13.4% Total ACB Option 0.0 259.3 259.3 9.6% 

BC Total 2704.7   0.1 382.4 382.4 14.1%   34.2 579.9 614.1 22.7%   18.6 384.4 401.0 14.8% 
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Table A-4. Trumpeter Swan Nesting Habitat Effects Assessment 

Known Nesting Habitat  - Trumpeter Swan 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.0 10.8 10.8 0.2% 0.2% Cabins/Houses 0.0 10.8 10.8 0.2% 0.2% Cabins/Houses 0.0 10.8 10.8 0.2% 0.2% 

Taku Lodge 0.0 0.0 0.0 0.0% 0.0% Taku Lodge 0.0 0.0 0.0 0.0% 0.0% Taku Lodge 0.0 0.0 0.0 0.0% 0.0% 
Alaska 4578.9 Jet Boat Use 0.0 129.5 129.5 2.8% 1.9% ACB Use 0.0 129.5 129.5 2.8% 1.9% Jet Boat Use 0.0 129.5 129.5 2.8% 1.9% 

AK Total 4578.9   0.0 140.3 140.3 3.1% 2.1%   0.0 140.3 140.3 3.1% 2.1%   0.0 140.3 140.3 3.1% 2.1% 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.0 2.4 2.4 0.1% 0.0% Quad Trail 0.0 2.4 2.4 0.1% 0.0% Quad Trail 0.0 2.4 2.4 0.0% 0.0% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 7.3 7.3 0.3% 0.3% Canarc Camp 0.0 7.3 7.3 0.3% 0.1% Canarc Camp 0.0 7.3 7.3 0.3% 0.1% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 0.0 Old Road 0.0 

NAG Dump 0.0 NAG Dump 0.0 

PAG Dump 0.0 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 0.0 Tailings Area 0.0 

Tailings Road 0.0 19.3 19.3 0.9% 0.3% Tailings Road 0.0 0.0 0.0 0.0% 0.0% 

Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 0.0 0.0 0.0 0.0% 0.0% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% 0.0% ACB Access Road 0.0 34.1 34.1 1.5% 0.5% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 24.2 24.2 1.1% 0.4% ACB Use 0.0 24.2 24.2 1.1% 0.4% Jet Boat Use 0.0 24.2 24.2 1.1% 0.4% 

BC 2257.8 Total ACB Option 0.0 24.2 24.2 1.1% 0.4% Total ACB Option 0.0 58.3 58.3 2.6% 0.9% Total ACB Option 0.0 24.2 24.2 1.1% 0.4% 

BC Total 2257.8   0.0 33.9 33.9 1.5% 0.5%   0.0 87.3 87.3 3.9% 1.3%   0.0 33.9 33.9 1.5% 0.5% 

Total 6836.7   0.0 174.2 174.2 2.5% 2.5%   0.0 227.6 227.6 3.3% 3.3%   0.0 174.2 174.2 2.5% 2.5% 
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Potential Nesting Habitat  - Trumpeter Swan 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.0 0.5 0.5 0.0% 0.0% Cabins/Houses 0.0 0.5 0.5 0.0% 0.0% Cabins/Houses 0.0 0.5 0.5 0.0% 0.0% 

Taku Lodge 0.0 43.8 43.8 1.7% 1.4% Taku Lodge 0.0 43.8 43.8 1.7% 1.4% Taku Lodge 0.0 43.8 43.8 1.7% 1.4% 
Alaska 2571.4 Jet Boat Use 0.0 65.4 65.4 2.5% 2.1% ACB Use 0.0 65.4 65.4 2.5% 2.1% Jet Boat Use 0.0 65.4 65.4 2.5% 2.1% 

AK Total 2571.4   0.0 109.7 109.7 4.3% 3.6%   0.0 109.7 109.7 4.3% 3.6%   0.0 109.7 109.7 4.3% 3.6% 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.4 57.5 57.9 11.8% 1.9% Quad Trail 0.4 38.5 38.9 7.9% 1.3% Quad Trail 0.4 57.5 57.9 11.8% 1.9% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 0.0 0.0 0.0% 0.0% Canarc Camp 0.0 0.0 0.0 0.0% 0.0% Canarc Camp 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 0.5 Old Road 0.0 

NAG Dump 0.0 NAG Dump 0.0 

PAG Dump 0.0 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 0.0 Tailings Area 0.0 

Tailings Road 0.0 14.1 14.6 3.0% 0.5% Tailings Road 0.0 6.5 6.5 1.3% 0.2% 

Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 0.0 15.2 15.2 3.1% 0.5% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% 0.0% ACB Access Road 0.0 13.6 13.6 2.8% 0.4% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 52.4 52.4 10.6% 1.7% ACB Use 0.0 50.0 50.0 10.2% 1.6% Jet Boat Use 0.0 52.4 52.4 10.6% 1.7% 

BC 492.1 Total ACB Option 0.0 52.4 52.4 10.6% 1.7% Total ACB Option 0.0 78.8 78.8 16.0% 2.6% Total ACB Option 0.0 52.4 52.4 10.6% 1.7% 

BC Total 492.1   0.4 109.9 110.3 22.4% 3.6%   0.9 131.4 132.3 26.9% 4.3%   0.4 116.4 116.8 22.4% 3.6% 

Total 3063.5   0.4 219.6 220.0 7.2% 7.2%   0.9 241.1 242.0 7.9% 7.9%   0.4 226.1 226.5 7.4% 7.4% 
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Table A-5. Waterfowl Habitat Effects Assessment 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.0 11.3 11.3 0.2% 0.1% Cabins/Houses 0.0 11.3 11.3 0.2% 0.1% Cabins/Houses 0.0 11.3 11.3 0.2% 0.1% 

Taku Lodge 0.0 43.8 43.8 0.6% 0.4% Taku Lodge 0.0. 43.8 43.8 0.6% 0.4% Taku Lodge 0.0 43.8 43.8 0.6% 0.4% 
Alaska 7150.3 Jet Boat Use 0.0 194.9 194.9 2.7% 2.0% Jet Boat/ACB Use 0.0. 194.9 194.9 2.7% 2.0% Jet Boat Use 0.0 194.9 194.9 2.7% 2.0% 

AK Total 7150.3   0.0 250.0 250.0 3.5% 2.5%   0.0. 250.0 250.0 3.5% 2.5%   0.0 250.0 250.0 3.5% 2.5% 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.4 59.9 60.3 2.2% 0.6% Quad Trail 0.3 40.5 40.8 1.5% 0.4% Quad Trail 0.3 40.5 40.8 1.5% 0.4% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 7.3 7.3 0.3% 0.3% Canarc Camp 0.0 7.3 7.3 0.3% 0.1% Canarc Camp 0.0 7.3 7.3 0.3% 0.1% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 0.5 Old Road 0.0 

NAG Dump 0.0 NAG Dump 0.0 

PAG Dump 0.0 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 0.0 Tailings Area 0.0 

Tailings Road 0.0 33.4 33.9 1.2% 0.3% Tailings Road 0.0 0.0 0.0 0.0% 0.0% 

Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 0.0 15.2 15.2 0.6% 0.2% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% 0.0% ACB Access Road 0.0 47.8 47.8 1.7% 0.5% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 76.6 76.6 2.8% 0.8% Jet Boat/ACB Use 0.0 74.2 74.2 2.7% 0.7% Jet Boat Use 0.0 74.2 74.2 2.7% 0.7% 

BC 2749.9 Total ACB Option 0.0 76.6 76.6 2.8% 0.8% Total ACB Option 0.0 137.2 137.2 5.0% 1.4% Total ACB Option 0.0 74.2 74.2 2.7% 0.7% 

BC Total 2749.9   0.4 143.8 144.2 5.2% 1.5%   0.8 218.4 219.2 8.0% 2.2%   0.3 122.0 122.3 5.2% 1.5% 

Total 9900.2   0.4 393.8 394.2 4.0% 4.0%   0.8 468.4 469.2 4.7% 4.7%   0.3 372.0 372.3 3.8% 3.8% 
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Table A-6. Shorebird Habitat Effects Assessment 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.0 73.7 73.7 3.4% Quad Trail 0.0 69.5 69.5 3.2% Quad Trail 0.0 73.7 73.7 3.4% 

Canarc Airstrip 0.0 Canarc Airstrip 0.0 Canarc Airstrip 0.0 

Canarc Camp 0.0 3.6 3.6 0.2% Canarc Camp 0.0 3.6 3.6 0.2% Canarc Camp 0.0 3.6 3.6 0.2% 

Tulsequah Mill/Camp 0.3 Tulsequah Mill/Camp 0.0 

Original Roads 0.0 Old Road 0.0 

NAG Dump 0.0 NAG Dump 0.0 

PAG Dump 0.0 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 0.0 Tailings Area 0.0 

Tailings Road 0.0 129.5 129.8 6.0% Tailings Road 0.0 0.0 0.0 0.0% 

Big Bull MX Road 0.0 3.5 3.5 0.2% Big Bull MX Road 0.0 0.0 0.0 0.0% 

ACB Landing 0.0 2.4 2.4 0.1% ACB Landing 0.0 0.0 0.0 0.0% 

Tulsequah Camp 0.0 27.5 27.5 1.3% ACB Access Road 0.0 66.1 66.1 3.0% ACB Road 0.0 0.0 0.0 0.0% 

Jet Boat Use 0.0 170.9 170.9 7.8% Jet Boat/ACB Use 17.3 168.5 185.8 8.5% Jet Boat Use 0.0 170.9 170.9 7.8% 

BC plus 
AK study 
area from 
border to 
Canyon 
Island 2180.7 Total ACB Option 0.0 170.9 170.9 7.8% Total ACB Option 17.3 237.0 254.3 11.7% Total ACB Option 0.0 170.9 170.9 7.8% 

Total 2180.7   0.0 275.6 275.7 12.6%   17.6 443.1 460.7 21.1%   0.0 248.1 248.2 11.4% 
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Table A-7. Forest Bird Habitat Effects Assessment 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 23.6 368.6 392.2 0.9% 0.6% Cabins/Houses 23.6 368.6 392.2 0.9% 0.6% Cabins/Houses 23.6 368.6 392.2 0.9% 0.6% 

Taku Lodge 1.0 81.3 82.3 0.2% 0.1% Taku Lodge 1.0 81.3 82.3 0.2% 0.1% Taku Lodge 1.0 81.3 82.3 0.2% 0.1% 
Alaska 44263.9 Jet Boat Use 0.0 1218.5 1218.5 2.8% 1.8% Jet Boat/ACB Use 0.0 1218.5 1218.5 2.8% 1.8% Jet Boat Use 0.0 1218.5 1218.5 2.8% 1.8% 

AK Total 44263.9   24.6 1668.4 1693.0 3.8% 2.5%   24.6 1668.4 1693.0 3.8% 2.5%   24.6 1668.4 1693.0 3.8% 2.5% 

Cabins/Houses 0.4 Cabins/Houses 0.4 Cabins/Houses 0.4 

Quad Trail 0.8 244.5 245.7 1.0% 0.4% Quad Trail 0.8 158.9 160.1 0.6% 0.2% Quad Trail 0.8 244.5 245.7 1.0% 0.4% 

Canarc Airstrip 1.1 Canarc Airstrip 1.1 Canarc Airstrip 1.1 

Canarc Camp 3.2 113.1 117.4 0.5% 0.5% Canarc Camp 3.2 113.1 117.4 0.5% 0.2% Canarc Camp 3.2 113.1 117.4 0.5% 0.2% 

Tulsequah Mill/Camp 4.4 Tulsequah Mill/Camp 0.0 

Original Roads 20.4 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 5.0 Tulsequah Airstrip 0.0 

Tailings Area 47.3 Tailings Area 47.3 

Tailings Road 3.5 674.5 762.7 3.1% 1.1% Tailings Road 0.0 0.0 47.3 0.2% 0.1% 

Big Bull MX Road 6.3 117.9 124.2 0.5% 0.2% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 8.1 626.6 634.7 2.6% 0.9% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 4.4 53.5 57.9 0.2% 0.1% ACB Access Road 31.4 72.6 104.0 0.4% 0.2% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 389.8 389.8 1.6% 0.6% Jet Boat/ACB Use 0.0 367.9 367.9 1.5% 0.5% Jet Boat Use 0.0 389.8 389.8 1.6% 0.6% 

BC 24687.8 Total ACB Option 0.0 389.8 389.8 1.6% 0.6% Total ACB Option 39.5 1067.1 1106.6 4.5% 1.6% Total ACB Option 0.0 389.8 389.8 1.6% 0.6% 

BC Total 24687.8   9.9 800.9 810.8 3.3% 1.2%   139.4 2013.6 2153.0 8.7% 3.1%   52.8 747.4 800.2 3.3% 1.2% 

Total 68951.7   34.5 2469.3 2503.8 3.6% 3.6%   164.0 3682.0 3846.0 5.6% 5.6%   77.4 2415.8 2493.2 3.6% 3.6% 
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Table A-8. Bald Eagle Nesting Habitat Effects Assessment 

Known Nesting Sites - Bald Eagles 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

# Nests 
in Study 

Area Development Type 
# Nests 
Affected 

# Nest 
Affected  

Total # 
Nests 

Affected 

% of 
Nests 

Affected 
in Study 

Area 

% of 
Nests 

Affected 
In Total 

Area 

Development Type 
# Nests 
Affected 

# Nest 
Affected  

Total # 
Nests 

Affected 

% of 
Nests 

Affected 
in Study 

Area 

% of 
Nests 

Affected 
In Total 

Area 

Development Type 
# Nests 
Affected 

# Nest 
Affected  

Total # 
Nests 

Affected 

% of 
Nests 

Affected 
in Study 

Area 

% of 
Nests 

Affected 
In Total 

Area 

Cabins/Houses 0 4 4 5.8% 4.3% Cabins/Houses 0 4 4 5.8% 4.3% Cabins/Houses 0 4 4 5.8% 4.3% 

Taku Lodge 0 1 1 1.4% 1.1% Taku Lodge 0 1 1 1.4% 1.1% Taku Lodge 0 1 1 1.4% 1.1% 
Alaska 69 Jet Boat Use 0 16 16 23.2% 17.0% Jet Boat/ACB Use 0 16 16 23.2% 17.0% Jet Boat Use 0 16 16 23.2% 17.0% 

AK Total 69   0 21 21 30.4% 22.3%   0 21 21 30.4% 22.3%   0 21 21 30.4% 22.3% 

Cabins/Houses 0 Cabins/Houses 0 Cabins/Houses 0 

Quad Trail 0 1 1 4.0% 1.1% Quad Trail 0 1 1 4.0% 1.1% Quad Trail 0 1 1 4.0% 1.1% 

Canarc Airstrip 0 Canarc Airstrip 0 Canarc Airstrip 0 

Canarc Camp 0 0 0 0.0% 0.0% Canarc Camp 0 0 0 0.0% 0.0% Canarc Camp 0 0 0 0.0% 0.0% 

Tulsequah Mill/Camp 0 Tulsequah Mill/Camp 0 

Original Roads 0 Old Road 0 

NAG Dump 0 NAG Dump 0 

PAG Dump 0 PAG Dump 0 

Tulsequah Airstrip 0 Tulsequah Airstrip 0 

Tailings Area 0 Tailings Area 0 

Tailings Road 0 1 1 4.0% 1.1% Tailings Road 0 0 0 0.0% 0.0% 

Big Bull MX Road 0 0 0 0.0% 0.0% Big Bull MX Road 0 0 0 0.0% 0.0% 

ACB Landing 0 1 1 4.0% 1.1% ACB Landing 0 0 0 0.0% 0.0% 

Tulsequah Camp 0 0 0 0.0% 0.0% ACB Access Road 0 0 0 0.0% 0.0% ACB Road 0 0 0 0.0% 0.0% 

Jet Boat Use 0 7 7 28.0% 7.4% Jet Boat/ACB Use 0 6 6 24.0% 6.4% Jet Boat Use 0 7 7 28.0% 7.4% 

BC 25 Total ACB Option 0 7 7 28.0% 7.4% Total ACB Option 0 7 7 28.0% 7.4% Total ACB Option 0 7 7 28.0% 7.4% 

BC Total 25   0 8 8 32.0% 8.5%   0 9 9 36.0% 9.6%   0 8 8 32.0% 8.5% 

Total 94   0 29 29 30.9% 30.9%   0 30 30 31.9% 31.9%   0 29 29 30.9% 30.9% 
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Potential Nesting Habitat - Bald Eagles 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 265.7 285.2 3.1% 1.9% Cabins/Houses 19.5 265.7 285.2 3.1% 1.9% Cabins/Houses 19.5 265.7 285.2 3.1% 1.9% 

Taku Lodge 1.1 42.2 43.3 0.5% 0.3% Taku Lodge 1.1 42.3 43.3 0.5% 0.3% Taku Lodge 1.1 42.2 43.3 0.5% 0.3% 
Alaska 9202.6 Jet Boat Use 0.0 905.2 905.2 9.8% 6.1% Jet Boat/ACB Use 0.0 905.2 905.2 9.8% 6.1% Jet Boat Use 0.0 905.2 905.2 9.8% 6.1% 

AK Total 9202.6   20.6 1213.2 1233.8 13.4% 8.4%   20.6 1213.2 1233.8 13.4% 8.4%   20.6 1213.2 12337 13.4% 8.4% 

Cabins/Houses 0.4 Cabins/Houses 0.4 Cabins/Houses 0.4 

Quad Trail 0.5 205.2 206.1 3.7% 1.4% Quad Trail 0.5 130.2 131.1 2.4% 0.9% Quad Trail 0.5 205.2 206.1 3.7% 1.4% 

Canarc Airstrip 0.3 Canarc Airstrip 0.3 Canarc Airstrip 0.3 

Canarc Camp 0.0 48.6 48.9 0.9% 0.3% Canarc Camp 0.0 48.6 48.9 0.9% 0.3% Canarc Camp 0.0 48.6 48.9 0.9% 0.3% 

Tulsequah Mill/Camp 6.1 Tulsequah Mill/Camp 0.0 

Original Roads 12.3 Old Road 0.0 

NAG Dump 3.9 NAG Dump 0.0 

PAG Dump 3.7 PAG Dump 0.0 

Tulsequah Airstrip 2.3 Tulsequah Airstrip 0.0 

Tailings Area 1.9 Tailings Area 1.9 

Tailings Road 3.1 281.4 314.5 5.7% 2.1% Tailings Road 0.0 0.0 1.9 0.0% 0.0% 

Big Bull MX Road 3.5 68.8 72.4 1.3% 0.5% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 8.2 61.5 69.7 1.3% 0.5% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 6.1 35.5 41.6 0.8% 0.3% ACB Access Road 15.8 249.7 265.5 4.8% 1.8% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 334.9 334.9 6.1% 2.3% Jet Boat/ACB Use 0.0 313.6 313.6 5.7% 2.1% Jet Boat Use 0.0 334.9 334.9 6.1% 2.3% 

BC 5523.1 Total ACB Option 0.0 334.9 334.9 6.1% 2.3% Total ACB Option 24.0 624.8 648.8 11.7% 4.4% Total ACB Option 0.0 334.9 334.9 6.1% 2.3% 

BC Total 5523.1   7.3 624.2 631.5 11.4% 4.3%   61.9 1153.8 1215.7 22.0% 8.3%   3.1 588.7 591.8 10.7% 4.0% 

Total 14725.7   27.8 1837.4 1865.3 12.7% 12.7%   82.5 2367.0 2449.5 16.6% 16.6%   23.7 1801.9 1825.5 12.4% 12.4% 
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Table A-9. Amphibian Habitat Effects Assessment 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 19.5 303.8 323.3 3.9% 1.9% Cabins/Houses 19.5 303.8 323.3 3.9% 1.9% Cabins/Houses 19.5 303.8 323.3 3.9% 1.9% 

Taku Lodge 0.0 46.6 46.6 0.6% 0.3% Taku Lodge 0.0 46.6 46.6 0.6% 0.3% Taku Lodge 0.0 46.6 46.6 0.6% 0.6% 
Alaska 8307.3 Jet Boat Use 0.0 414.5 414.5 5.0% 2.4% Jet Boat/ACB Use 57.5 414.5 472.0 5.7% 2.7% Jet Boat Use 0.0 414.5 414.5 5.0% 2.4% 

AK Total 8307.3   19.5 765.0 784.5 9.4% 4.5%   77.0 765.0 842.0 10.1% 4.9%   19.5 765.0 784.5 9.4% 4.5% 

Cabins/Houses 0.2 Cabins/Houses 0.2 Cabins/Houses 0.2 

Quad Trail 0.8 17.5 18.5 0.2% 0.1% Quad Trail 0.8 17.5 18.5 0.2% 0.1% Quad Trail 0.8 17.5 18.5 0.2% 0.2% 

Canarc Airstrip 1.1 Canarc Airstrip 1.1 Canarc Airstrip 1.1 

Canarc Camp 6.4 73.2 80.7 0.9% 0.0% Canarc Camp 6.4 73.2 80.7 0.9% 0.5% Canarc Camp 6.4 73.2 80.7 0.9% 0.9% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 0.3 Old Road 0.0 

NAG Dump 0.0 NAG Dump 0.0 

PAG Dump 0.0 PAG Dump 0.0 

Tulsequah Airstrip 0.0 Tulsequah Airstrip 0.0 

Tailings Area 0.0 Tailings Area 0.0 

Tailings Road 2.0 88.0 90.3 1.0% 0.5% Tailings Road 0.0 0.0 0.0 0.0% 0.0% 

MX Road 0.3 63.8 64.1 0.7% 0.4% MX Road 0.0 0.0 0.0 0.0% 0.0% 

Big Bull MX Road 4.8 0.0 4.8 0.1% 0.0% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 8.9 83.2 92.1 1.0% 0.5% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% 0.0% ACB Access Road 10.1 205.4 215.4 2.4% 1.2% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 232.9 232.9 2.6% 1.3% Jet Boat/ACB Use 0.0 201.3 201.3 2.2% 1.2% Jet Boat Use 0.0 232.9 232.9 2.6% 1.3% 

BC 9042.7 Total ACB Option 0.0 232.9 232.9 2.6% 1.3% Total ACB Option 19.0 489.8 508.8 5.6% 2.9% Total ACB Option 0.0 232.9 232.9 2.6% 1.3% 

BC Total 9042.7   8.5 323.7 332.1 3.7% 1.9%   53.9 732.3 767.2 8.5% 4.4%   8.5 323.7 332.1 3.7% 1.9% 

Total 17350.0   28.0 1088.6 1116.6 6.4% 6.4%   130.9 1497.3 1609.2 9.3% 9.3%   28.0 1088.6 1116.6 6.4% 6.4% 
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Table 10. Rare Plants and Ecosystems Habitat Effects Assessment 

Current Baseline Construction/Operations Post-Mine 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Direct 
Effects 

Indirect 
Effects 

Study 
Area 

Area of 
High 
Value 

Habitat 
(ha) 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Development Type 
Area in 

High 
Value 

Habitat 
(ha) 

Area of 
High 
Value 

Reduced 
to Low 

Value (ha) 

Total High 
Value  

Habitat 
Un-

available 
(ha) 

% of 
High 
Value 

Habitat 
in Study 

Area 

% of 
Total 
High 
Value 

Habitat 

Cabins/Houses 0.0 0.0 0.0 0.0% 0.0% Cabins/Houses 0.0 0.0 0.0 0.0% 0.0% Cabins/Houses 0.0 0.0 0.0 0.0% 0.0% 

Taku Lodge 0.0 0.0 0.0 0.0% 0.0% Taku Lodge 0.0 0.0 0.0 0.0% 0.0% Taku Lodge 0.0 0.0 0.0 0.0% 0.0% 
Alaska 0.0 Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% Jet Boat/ACB Use 0.0 0.0 0.0 0.0 0.0% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

AK Total 0.0   0.0 0.0 0.0 0.0% 0.0%   0.0 0.0 0.0 0.0% 0.0%   0.0 0.0 0.0 0.0% 0.0% 

Cabins/Houses 0.0 Cabins/Houses 0.0 Cabins/Houses 0.0 

Quad Trail 0.0 0.0 0.0 0.0% 0.0% Quad Trail 0.0 0.0 0.0 0.0% 0.0% Quad Trail 0.0 0.0 0.0 0.0% 0.0% 

Canarc Airstrip 0.3 Canarc Airstrip 0.3 Canarc Airstrip 0.3 

Canarc Camp 1.1 0.0 1.4 0.0% 0.0% Canarc Camp 1.1 0.0 1.4 0.0% 0.0% Canarc Camp 1.1 0.0 1.4 0.0% 0.0% 

Tulsequah Mill/Camp 0.0 Tulsequah Mill/Camp 0.0 

Original Roads 6.6 Old Road 0.0 

NAG Dump 3.1 NAG Dump 0.0 

PAG Dump 2.9 PAG Dump 0.0 

Tulsequah Airstrip 3.0 Tulsequah Airstrip 0.0 

Tailings Area 44.6 Tailings Area 44.6 

Tailings Road 3.5 0.0 63.7 1.7% 1.7% Tailings Road 0.0 0.0 44.6 1.2% 1.2% 

Big Bull MX Road 4.3 0.0 4.3 0.1% 0.1% Big Bull MX Road 0.0 0.0 0.0 0.0% 0.0% 

ACB Landing 0.0 0.0 0.0 0.0% 0.0% ACB Landing 0.0 0.0 0.0 0.0% 0.0% 

Tulsequah Camp 0.0 0.0 0.0 0.0% 0.0% ACB Access Road 0.8 0.0 0.8 0.0% 0.0% ACB Road 0.0 0.0 0.0 0.0% 0.0% 

Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% Jet Boat/ACB Use 0.0 0.0 0.0 0.0% 0.0% Jet Boat Use 0.0 0.0 0.0 0.0% 0.0% 

BC 3,790.6 Total ACB Option 0.0 0.0 0.0 0.0% 0.0% Total ACB Option 0.8 0.0 0.8 0.0% 0.0% Total ACB Option 0.0 0.0 0.0 0.0% 0.0% 

BC Total 3,790.6   1.4 0.0 1.4 0.0% 0.0%   70.1 0.0 70.1 1.8% 1.8%   46.0 0.0 46.0 0.0% 0.0% 

Total 3,790.6   1.4 0.0 1.4 0.0% 0.0%   70.1 0.0 70.1 1.8% 1.8%   46.0 0.0 46.0 0.0% 1.2% 
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A-2 Mapping of Seasonal Wildlife Habitats in Relation to 
Current and Proposed Infrastructure and Zone of Influence 
Buffers 
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Habitat Matrix B-1 

Table B-1. Summary of the habitat risks for wildlife associated with the development of the proposed ACB system and potential mitigation options 

Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-1 Grizzly and Black Bear 

Early 
Spring 

Spring  

Low 

Road and landing construction is expected to affect 
17 ha (< 1%) of the total habitat  

Summer Low 

Road and landing construction is expected to affect 
18 ha (< 1%) of the total habitat 

B1-1.1 BC Direct loss of 
habitat 
resulting 
from the 
creation of 
the ACB 
landing and 
ACB-related 
roads Fall 

Late Fall 

Low 

Road and landing construction is expected to affect 
2 ha (< 1%) of the total habitat 

High 

The majority of the ACB-related 
roads and the ACB landing site 
has been field reviewed and the 
amount of high value bear 
habitat directly affected is a 
small amount. 

Once roads and landings have 
been deactivated, herbaceous 
growth will re-establish within 5 
years, and shrub growth within 
10-20 years.

1
  Spring and 

summer foraging habitats will 
re-establish with herbaceous 
growth, while spring, summer 
and fall foraging will re-
establish with shrub growth. 

Low 

Confident that the 
amount of potential 
habitat affected is small 
in relation to the amount 
of habitat available 
within the assessment 
area. 

Mitigation by design - Road layout 
avoids high value habitats. 

Reclamation after project will re-
vegetate disturbed areas using 
appropriate native species.  

Monitoring of native species re-planting 
trials through test plots. 

Low 

Confident that the amount of potential 
habitat affected is small in relation to 
available habitat.  Additionally, mitigation 
measures will help minimize the effect. 

Early 
Spring 

Spring  

Low  

Indirect effects may impact 694 ha (3%) of the total 
high value spring habitat. 

Summer Low 

Indirect effects may impact 707 ha (3%) of the total 
high value summer habitat. 

B1-1.2 BC Indirect loss 
of habitat 
due to the 
construction 
of and use of 
the ACB 
landing and 
ACB-
associated 
roads 

Fall 

Late Fall 

Low  

Indirect effects may impact 190 ha (1%) of the total 
high value fall habitat 

High 

To provide for an assessment of 
the maximum potential indirect 
effects, the modeling used an 
800 m buffer on potential 
developments.  It is unlikely that 
indirect effects will influence the 
entire 800 m. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Amount of potential 
habitat affected is small 
in relation to available 
habitat. 

Conservative estimate of 
ZOI and therefore 
effects could be much 
less. 

Reduce noise along roads by avoiding 
the use of ‘Jake’ brakes 

Minimize traffic during dawn and dusk 
when bears are likely to be most active. 

Use vegetation screens to provide for 
visual and sound barriers. 

Develop monitoring program to 
determine effectiveness and adjust if 
required. 

Low 

Confident that with mitigation measures, 
the amount of potential habitat affected is 
small in relation to available habitat. 

Early 
Spring 

Moderate  

Indirect effects may impact 1808 ha (7%) of the 
total high value spring habitat. 

Moderate 

7% of high value spring 
habitat will be affected. 

Moderate 

~7% of high value spring habitat will be 
affected. 

Spring  Nil 

No additional spring habitats will be affected due to 
the addition of the ACB system. 

Nil 

Conservative modeling 
suggests no additional 
indirect effects over 
current baseline 
scenario. 

Nil  

No additional habitat will be affected by 
ACB traffic as compared to baseline 
scenario and mitigation measures will 
ensure that project effects to habitat 
currently being affected are minimal. 

Summer Nil 

No additional summer habitats will be affected due 
to the addition of the ACB system. 

Nil 

Conservative modeling 
suggests no additional 
indirect effects over 
current baseline 
scenario. 

Nil  

No additional habitat will be affected by 
ACB traffic as compared to baseline 
scenario and mitigation measures will 
ensure that project effects to habitat 
currently being affected are minimal. 

B1-1.3 BC 
and 
AK 

Indirect loss 
of habitats 
along the 
Taku River 
and Inlet due 
to the 
operation of 
the ACB 
within the 
river 
corridor.  

Fall Nil 

No additional fall habitats will be affected due to the 
addition of the ACB system. 

High 

Modeling assumptions relating 
to indirect effects were 
conservative and looked at the 
maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil 

Conservative modeling 
suggests no additional 
indirect effects over 
current baseline 
scenario. 

Mitigation by design - Use the middle of 
the river/inlet channel as much as 
possible to avoid potential habitats 
along edges. 

Wildlife right-of-way policy (includes a 
scout boat to help ID animal use areas) 

Nil  

No additional habitat will be affected by 
ACB traffic as compared to baseline 
scenario and mitigation measures will 
ensure that project effects to habitat 
currently being affected are minimal. 
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Habitat Matrix B-2 

Reference 

Number 
Study 

Area 
Potential Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-1.3 BC 
and 
AK 

Indirect loss of 
habitats along the 
Taku River and Inlet 
due to the operation 
of the ACB within 
the river corridor. 

Late Fall Low  

Indirect effects may impact 649 ha (4%) of the 
total high value fall habitat 

High 

Modeling assumptions relating to 
indirect effects were conservative 
and looked at the maximum 
potential indirect effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down. 

Low 

Amount of potential habitat 
affected is small in relation 
to available habitat. 

Mitigation by design - Use the 
middle of the river/inlet channel 
as much as possible to avoid 
potential habitats along edges. 

Wildlife right-of-way policy 
(includes a scout boat to help 
ID animal use areas) 

Low 

Amount of potential habitat affected 
is small in relation to available 
habitat. 

Early Spring, 

Spring 

Low  

Bears may hesitate to cross roads and landings 
when vehicles or people are present, but road 
widths are expected to be 30 m, which shouldn’t 
deter bears from crossing.  Approx. 5 km of ACB 
related road will intersect high value bear habitats; 
in total, the ACB road will be 10.6 km long. 

If road does create a barrier to bear movements, 
368 ha (<2%) of the total high value spring habitat 
could be isolated.   

High 

Low traffic volumes (~40 trips/day 
– 20 haul trips and 20 pickup 
trips) and narrow road width are 
not expected to affected 
movements significantly. 

Fragmentation effects 
resulting from human 
presence and road traffic will 
cease as soon as the project 
is closed down. 

Low  

Based on low traffic 
volumes and narrow road 
widths, effects are 
expected only when 
vehicles or humans are 
immediately present.  Area 
that could potentially be 
isolated is small in relation 
to available. 

Construction:  

Brush and timber from road 
clearing will be distributed or 
piled and burned along roads.   

Windrowing will be limited to 1 
m high or wide and gaps 
created to allow passage. 

Operation: 

Minimize traffic during dawn 
and dusk when bears are likely 
to be most active.  

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Wildlife right-of-way policy 

Develop monitoring program to 
determine effectiveness and 
adjust if required (ID areas 
where crossing could occur and 
use signage to warn). 

Low  

Based on low traffic volumes and 
narrow road widths, effects are 
expected only when vehicles or 
humans are present.   

B1-1.4 BC Habitat 
fragmentation 
resulting from the 
creation and 
operation of the 
ACB landing and 
the associated 
roads 

Summer, 

Fall,  

Late Fall 

Low  

Bears may hesitate to cross roads and landings 
when vehicles or people are present, but road 
widths are expected to be 30 m, which shouldn’t 
deter bears from crossing. Approx. 5 km of ACB 
related road will intersect high value bear habitats; 
in total, the ACB road will be 10.6 km long. 

If road does create a barrier to bear movements, 
between 2% and <1% of the total high value 
summer and fall habitat respectively could be 
isolated.   

High 

Low traffic volumes (~40 trips/day 
– 20 haul trips and 20 pickup 
trips) and narrow road width are 
not expected to affected 
movements significantly. 

Fragmentation effects 
resulting from human 
presence and road traffic will 
cease as soon as the project 
is closed down. 

Low 

Based on low traffic 
volumes and narrow road 
widths, effects are 
expected only when 
vehicles or humans are 
immediately present.   

Area that could potentially 
be isolated is small in 
relation to available. 

Construction: 

Brush and timber from road 
clearing will be distributed or 
piled and burned along roads.  
Windrowing will be limited to 1 
m high or wide and gaps 
created to allow passage. 

Operation: 

Minimize traffic during dawn 
and dusk when bears are likely 
to be most active.  

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Wildlife right-of-way policy. 

Develop monitoring program to 
determine effectiveness and 
adjust if required. 

Low 

Based on low traffic volumes and 
narrow road widths, effects are 
expected only when vehicles or 
humans are present.   

B1-1.5 BC 
and 
AK 

Habitat 
fragmentation 
resulting from the 
operation of the 
ACB along the Taku 
River and Inlet 

Early Spring, 

Spring 

Low 

Presence of the ACB may cause bears to hesitate 
in crossing the river, however, once barge is past, 
movements are not expected to be significantly 
affected by the ACB development.   

High 

Due to low rate of barge traffic, 
confident that effects to bear 
movements are limited. 

Fragmentation effects 
resulting from the movement 
of the barge along the Taku 
will cease as soon as the 
project is closed down. 

Low 

Due to low rate of barge 
traffic, only effect expected 
is the possible determent of 
bear crossings when the 
barge is present. 

Wildlife right-of-way policy. Low 

Due to low rate of barge traffic, only 
effect expected is the possible 
determent of bear crossings when 
the barge is present. 
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Habitat Matrix B-3 

Reference 

Number 
Study 

Area 
Potential Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-1.5 BC 
and 
AK 

Habitat 
fragmentation 
resulting from the 
operation of the 
ACB along the Taku 
River and Inlet 

Summer, 

Fall, 

Late Fall 

Low  

Presence of the ACB may cause bears to hesitate 
in crossing the river, however, once barge is past, 
movements are not expected to be significantly 
affected by the ACB development.   

High 

Due to low rate of barge traffic, 
confident that effects to bear 
movements are limited. 

Fragmentation effects 
resulting from the movement 
of the barge along the Taku 
will cease as soon as the 
project is closed down. 

Low 

Due to low rate of barge 
traffic, only effect expected 
is the possible determent of 
bear crossings when the 
barge is present. 

Wildlife right-of-way policy. Low 

Due to low rate of barge traffic, only 
effect expected is the possible 
determent of bear crossings when 
the barge is present. 

Early Spring Moderate 

The total amount of early spring habitat affected 
indirectly by the ACB development (as compared 
to the current/baseline scenario) is expected to be 
2502 ha, or 10% of the total available habitat.   

Moderate 

10% of high value early 
spring habitat will be 
affected. 

Moderate 

~10% of high value early spring 
habitat will be affected. 

B1-1.6 BC 
and 
AK 

Total Indirect Effect 

Spring,  

Summer, 

Fall  

Late Fall 

Low 

The total amount of habitat affected indirectly by 
the ACB development (as compared to the 
current/baseline scenario) during the spring, 
summer, fall and late fall seasons ranges from 1 
to 3% of the total available habitat. 

High 

Modeling assumptions relating to 
indirect effects were conservative 
and looked at the maximum 
potential indirect effects.   

  

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down. 

Low 

The amount of habitat 
affected by indirect effects 
is small in relation to 
available. 

Reduce noise along roads by 
avoiding the use of ‘Jake’ 
brakes 

Minimize road traffic during 
dawn and dusk when bears are 
likely to be most active. 

Use vegetation screens to 
provide for visual and sound 
barriers. 

Mitigation by design - Use the 
middle of the river/inlet channel 
as much as possible to avoid 
potential habitats along edges. 

Wildlife right-of-way policy. 

Develop monitoring program to 
determine effectiveness and 
adjust if required. 

Low 

The amount of habitat affected by 
indirect effects is small in relation to 
available. 

Early Spring Moderate 

The total amount of early spring habitat affected 
by the ACB development (as compared to the 
current/baseline scenario) is expected to be 
2519 ha, or 10% of the total available habitat.   

Moderate 

10% of high value early 
spring habitat will be 
affected. 

Moderate 

~10% of high value early spring 
habitat will be affected. 

B1-1.7 BC 
and 
AK 

Total Habitat Effects 
(Direct and Indirect) 

Spring, 
Summer, Fall, 
Late Fall 

Low 

The total amount of habitat affected by the ACB 
development (as compared to the current/baseline 
scenario) during the spring, summer, fall and late 
fall seasons ranges from 1 to 3% of the total 
available habitat. 

High 

The majority of the ACB-related 
roads and the ACB landing site 
has been field reviewed and the 
amount of high value bear habitat 
directly affected is a small 
amount. 

Modeling assumptions relating to 
indirect effects were conservative 
and looked at the maximum 
potential indirect effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down.  Vegetation 
lost as a result of direct 
project effects may take up 
to 10-20 years to re-
establish.  Low 

The amount of habitat 
affected by project effects 
is small in relation to 
available. 

Mitigation by design - Road 
layout avoids high value 
habitats. 

Reclamation after project will 
re-vegetate disturbed areas 
using appropriate native 
species.  

Monitoring of native species re-
planting trials through test 
plots. 

Reduce noise along roads by 
avoiding the use of ‘Jake’ 
brakes 

Minimize road traffic during 
dawn and dusk when bears are 
likely to be most active.  

Use vegetation screens to 
provide for visual and sound 
barriers. 

Mitigation by design - Use the 
middle of the river/inlet channel 
as much as possible to avoid 
potential habitats along edges. 

Wildlife right-of-way policy. 

Develop monitoring program to 
determine effectiveness and 
adjust if required. 

Low 

The amount of habitat affected by 
project effects is small in relation to 
available. 
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-2 Moose 

Spring (Early 
and Mid-) 

Low 

Road and landing construction is expected to affect 
8 ha (< 1%) of the total high value spring habitat.   

Summer Low 

Road and landing construction is expected to affect 
25 ha (< 1%) of the total high value summer habitat.  

B1-2.1 BC Direct loss of 
habitat 
resulting from 
the creation 
of the ACB 
landing, and 
the ACB 
access road.  

Winter Low 

Road and landing construction is expected to affect 
25 ha (< 1%) of the total high value winter habitat.   

High 

The majority of the road to the ACB 
site has been field reviewed and 
the amount of high value moose 
habitat directly affected is low. 

Once roads and landings have 
been deactivated, shrubs will 
re-establish within 10-20 
years

1
, which will provide 

foraging habitats. It may take 
40-80 years for young forests 
to regenerate to create snow 
interception cover for the 
winter.

1
 

Low 

Confident that amount of 
potential habitat lost is 
small. 

Road layout and design avoids the 
majority of high value habitats by 
avoiding wetland and floodplain 
habitats to large extent.   

Reclamation after project will 
restore foraging habitats quickly 
using appropriate native species. 

Low 

Confident that amount of potential 
habitat lost is small. 

Spring (Early 
and Mid-) 

Low 

The indirect effects of ACB roads and landings may 
impact 279 ha (1%) of the total high value spring 
habitats. 

Low 

Habitat lost is small in 
comparison to available 
and actual loss is expected 
to be lower than modelled. 

Low 

Confident that with mitigation 
measures amount of habitat lost is 
small in relation to available. 

Summer Low 

The indirect effects of ACB roads and landings may 
impact 558 ha (2%) of the total high value summer 
habitats. 

Low 

Habitat lost is small in 
comparison to available 
and actual loss is expected 
to be lower than modelled. 

Low 

Confident that with mitigation 
measures amount of habitat lost is 
small in relation to available. 

B1-2.2 BC Indirect loss 
of habitat due 
to the 
construction 
of and use of 
the ACB 
landing and 
the 
associated 
roads.  

Winter Low  

The indirect effects of ACB roads and landings may 
impact 613 ha (2%) of the total high value winter 
habitats. 

High 

Literature suggests habitat 
avoidance by moose is variable

2
, 

the 400 m buffer used in this 
assessment for indirect effects was 
a conservative estimate.  
Avoidance of roads may be tied to 
hunting pressures;

3
 but as this 

population is not heavily hunted, it 
is unlikely that moose will avoid the 
entire 400 m. 

Indirect effects resulting from 
the ACB development are 
expected to cease as soon as 
the project is closed down. 

Low 

Habitat lost is small in 
comparison to available 
and actual loss is expected 
to be lower than modelled. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes 

Minimize traffic during dawn and 
dusk when moose are likely to be 
most active. 

Use vegetation screens to provide 
for visual and sound barriers 
where possible. 

Develop monitoring programs to 
determine effectiveness and 
adjust if required. 

Low 

Confident that with mitigation 
measures amount of habitat lost is 
small in relation to available. 

Early Spring Moderate 

Approx. 697 ha in BC and 396 ha in AK, (3% and 
2% of the total high value habitat respectively) will 
potentially be indirectly impacted by the ACB 
operation. 

Moderate 

5% of total high value 
spring habitat will be 
affected.  

Moderate 

~5% of total high value spring habitat 
will be affected. 

Mid-Spring Nil 

No additional spring habitats will be affected due to 
the addition of the ACB system. 

Nil  

Conservative modeling 
suggests no additional 
indirect effects over 
baseline scenario. 

Nil  

No additional habitat will be affected 
by ACB traffic as compared to 
baseline scenario and mitigation 
measures will ensure that project 
effects to habitat currently being 
affected are minimal. 

B1-2.3 BC 
and 
AK 

Indirect loss 
of habitats 
along the 
Taku River 
and Inlet due 
to the 
operation of 
the ACB 
within the 
river corridor.  

Summer Nil 

No additional summer habitats will be affected due 
to the addition of the ACB system. 

High 

Assumption is that noise for ACB 
approximates truck noise and 
therefore reasonable to use info 
from roads as habitat avoidance 
measure.  

Modelling based on the maximum 
potential effects for habitat 
avoidance of roads as reported for 
hunted populations.  It is likely that 
habitat avoidance resulting from 
the ACB operation would be less. 

 

Indirect effects resulting from 
the ACB development are 
expected to cease as soon as 
the project is closed down. 

Nil  

Conservative modeling 
suggests no additional 
indirect effects over 
baseline scenario. 

Mitigation by design - Use the 
middle of the river channel as 
much as possible to avoid 
potential habitats along edges. 

Nil  

No additional habitat will be affected 
by ACB traffic as compared to 
baseline scenario and mitigation 
measures will ensure that project 
effects to habitat currently being 
affected are minimal. 
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

 BC 
and 
AK 

Indirect loss of 
habitats along 
the Taku River 
and Inlet due 
to the 
operation of 
the ACB within 
the river 
corridor. 

Winter Nil 

No additional winter habitats will be affected due to 
the addition of the ACB system. 

High 

Assumption is that noise for ACB 
approximates truck noise and 
therefore reasonable to use info 
from roads as habitat avoidance 
measure.  

Modelling based on the maximum 
potential effects for habitat 
avoidance of roads as reported for 
hunted populations.  It is likely that 
habitat avoidance resulting from 
the ACB operation would be less. 

Indirect effects resulting from 
the ACB development are 
expected to cease as soon as 
the project is closed down. 

Nil  

Conservative modeling 
suggests no additional 
indirect effects over 
baseline scenario. 

Mitigation by design - Use the 
middle of the river channel as much 
as possible to avoid potential 
habitats along edges. 

Nil  

No additional habitat will be affected 
by ACB traffic as compared to 
baseline scenario and mitigation 
measures will ensure that project 
effects to habitat currently being 
affected are minimal. 

Spring (Early 
and Mid) and 
Summer 

Low  

The proposed roads are expected to be 30 m wide.  
This is not expected to create a significant barrier 
to moose movements although moose may 
hesitate to cross when people or vehicles are 
present. 

Brush and timber from road clearing may create 
barriers to crossing if 1-3 m tall

4
. 

High 

Low traffic volumes and narrow 
road width are not expected to 
affect movements significantly. 

Indirect effects resulting from 
the project roads are expected 
to cease as soon as the project 
is closed down since roads will 
be reclaimed and use will 
cease. 

Low  

Roads are not expected 
to be wide enough to 
create a barrier to moose 
movements during the 
spring and summer, but 
windrowed brush piles 
could create barriers. 

Brush and timber from road clearing 
will be distributed or piled and 
burned along roads.   

Windrowing will be limited to 1 m 
high or wide.  

Develop monitoring program to 
determine effectiveness and adjust if 
required. 

Low 

With mitigation measures preventing 
the creation of barriers due to 
windrows, effects are expected to be 
low. 

B1-2.4 BC Habitat 
fragmentation 
resulting from 
the creation 
and operation 
of the ACB 
access road 
and landing 

Winter Moderate  

Snow banks greater than 0.65-2.5 m high and 1-
3 m wide may affect moose movement

4
.  The ACB 

road will be 10.6 m long; and 6.5 km of road will 
bisect high value winter habitats.   Due to high 
snow loads in the area, snow banks along this road 
could affect moose movements. 

Moderate 

Height and widths of snow banks 
will be variable depending on snow 
loads and location (for example 
slopes – banks will be 
highest/widest on level ground). 

Indirect effects resulting from 
the project roads are expected 
to cease as soon as the project 
is closed down since roads will 
be reclaimed and use will 
cease. 

Moderate 

Without mitigation, snow 
banks could impede 
moose movements and 
thereby increase habitat 
fragmentation. 

Snow will be pushed to lower slopes 
as much as possible (not banked) 
and snow banks will be contoured to 
be low and narrow as possible.  If 
necessary, gaps will be created in 
banks allow moose to cross the 
road, recommended that there be 
gaps created every 200 m where 
high incidence of moose crossings 
occur. 

Low  

Amount of fragmentation will vary 
depending on snow loads and 
locations.  With strategic contouring 
of banks and, if necessary, the 
creation of crossings it is expected 
that moose will continue to cross the 
road.   

BC 
and 
AK 

Habitat 
fragmentation 
resulting from 
the operation 
of the ACB 
along the Taku 
River and Inlet  

Spring (Early 
and Mid) and 
Summer 

Low  

May be some delay in crossing river when ACB is 
present, however, once barge has departed no 
effect is expected. 

High 

Uncertainty around frequency, 
timing and locations of crossings of 
Taku by moose, but due to low rate 
of barge traffic, fairly confident that 
effects will be limited.   

Indirect effects resulting from 
the ACB operation will to cease 
as soon as the project is closed 
down. 

Low 

Uncertainty regarding 
movements, however, 
effect is only expected 
when ACB is present in 
the immediate vicinity 
and the frequency of 
barge traffic is expected 
to be low. 

Monitoring to determine crossing 
locations. 

Wildlife right-of-way policy (with 
scout boat). 

Develop monitoring program to 
determine effectiveness and adjust if 
required. 

Low 

Only effect expected is possible 
avoidance of crossing when barge is 
present and there is expected to be 
a low frequency of barge traffic. 

B1-2.5 

BC 
and 
AK 

Habitat 
fragmentation 
resulting from 
the operation 
of the ACB 
along the Taku 
River and Inlet  

Winter Moderate 

Very limited radio-collar and winter population 
assessment data suggests that some movements 
across the Taku do occur.  Crossings appear to 
take place at numerous locations including near 
the AK/BC border, on the Tulsequah above the 
Taku confluence and on the Taku above the 
Tulsequah confluence. 

ACB system may create snow banks due to 
compaction and tracks from towing vehicle(s). 

If snow banks of sufficient size are created, moose 
movements across the Taku may be restricted. 

Low 

Uncertainty around frequency, 
timing and locations of crossings of 
Taku by moose.  Assume that high 
snow levels in mid to late winter 
limit crossings and more occur in 
early winter. 

Uncertainty about effect of ACB 
system movements on snow and 
the creation of snow banks along 
the ACB path. 

Indirect effects resulting from 
the ACB operation will cease 
as soon as the project is closed 
down. 

High 

If snow banks are large 
enough, moose 
movements between 
foraging habitats on 
opposite sides of the 
Taku may be restricted.   

Uncertainty regarding 
moose movements and 
creation of banks that 
may affect movements. 

Monitoring required to determine if 
assumptions about moose 
movements are correct and whether 
ACB travel creates snow banks that 
limit movements. 

Possible mitigation would be to 
create passages through snow 
banks at potential crossing points. 

Moderate 

If snow banks are large enough, 
moose movements between 
foraging habitats on opposite sides 
of the Taku may be restricted, 
however, there some uncertainty 
regarding whether the ACB 
operation will result in significant 
snow banks. 

Mitigation measures should ensure 
that at most, the ACB route acts as 
a semi-permeable barrier to moose 
movements in the winter. 
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

Early Spring  Moderate 

The total amount of early spring moose habitat 
affected indirectly by the ACB development (as 
compared to the current/baseline scenario) is 
expected to be 1372 ha, or 7% of the total 
available habitat.   

Moderate 

7% of high value early 
spring habitat will be 
affected. 

Moderate 

~7% of high value early spring 
habitat will be affected. 

B1-2.6 BC 
and 
AK 

Combined 
Indirect Effects 

Mid-Spring 

Summer 

Winter 

Low 

The total amount of habitat affected indirectly by 
the ACB development (as compared to the 
current/baseline scenario) during the mid-spring, 
summer and winter seasons ranges from 2 to 3% 
of the total available habitat. 

High 

Assumption is that noise for ACB 
approximates truck noise and 
therefore reasonable to use info 
from roads as habitat avoidance 
measure.  

Modelling based on the maximum 
potential effects for habitat 
avoidance of roads as reported for 
hunted populations.  It is likely that 
habitat avoidance resulting from 
the ACB operation would be less. 

 

Indirect effects resulting from 
the ACB development are 
expected to cease as soon as 
the project is closed down. 

Low 

The amount of habitat 
affected by indirect 
effects during the mid-
spring, summer and 
winter seasons is small in 
relation to available. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes 

Minimize traffic during dawn and 
dusk when moose are likely to be 
most active. 

Use vegetation screens to provide 
for visual and sound barriers where 
possible. 

Brush and timber from road clearing 
will be distributed or piled and 
burned along roads.   

Windrowing will be limited to 1 m 
high or wide. 

Snow will be pushed to lower slopes 
as much as possible (not banked) 
and snow banks will be contoured to 
be low and narrow as possible.  If 
necessary, gaps will be created in 
banks allow moose to cross the 
road, recommended that there be 
gaps created every 200 m where 
high incidence of moose crossings 
occur. 

Mitigation by design - Use  the 
middle of the river channel as much 
as possible to avoid potential 
habitats along edges. 

Wildlife right-of-way policy (scout 
boat). 

Monitoring to determine crossing 
locations, if assumptions about 
moose movements are correct and 
whether ACB travel creates snow 
banks that limit movements. 

Possible mitigation would be to 
create passages through snow 
banks at potential crossing points. 

Low 

The amount of habitat affected by 
indirect effects during the mid-
spring, summer and winter seasons 
is small in relation to available. 
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Number 
Study 
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Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

Early Spring  Moderate 

The total amount of early spring moose habitat 
affected by the ACB development (as compared to 
the current/baseline scenario) is expected to be 
1380 ha, or 7% of the total available habitat.   

Moderate 

7% of high value early 
spring habitat will be 
affected. 

Moderate 

~7% of high value early spring 
habitat will be affected. 

B1-2.7 BC 
and 
AK 

Combined 
Habitat Effects 
(Direct and 
Indirect) 

Mid-Spring 

Summer 

Winter 

Low 

The total amount of habitat affected by the ACB 
development (as compared to the current/baseline 
scenario) during the mid-spring, summer and 
winter seasons ranges from 2 to 4% of the total 
available habitat. 

High 

The majority of the area directly 
affected has been field reviewed – 
confident that the amount of high 
value moose habitat directly 
affected is low. 

Assumption is that noise for ACB 
approximates truck noise and 
therefore reasonable to use info 
from roads as habitat avoidance 
measure.  

Modelling based on the maximum 
potential effects for habitat 
avoidance of roads as reported for 
hunted populations.  It is likely that 
habitat avoidance resulting from 
the ACB operation would be less. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down.  Foraging habitat  
lost as a results of direct project 
effects may take 10-20 years to 
re-establish, snow interception 
cover may regenerate in 40-80 
years.  

Low 

The amount of habitat 
affected by project effects 
during the mid-spring, 
summer and winter 
seasons is small in 
relation to available. 

Road layout and design avoids the 
majority of high value habitats by 
avoiding wetland and floodplain 
habitats to large extent.   

Reclamation after project will restore 
foraging habitats quickly using 
appropriate native species. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes 

Minimize traffic during dawn and 
dusk when moose are likely to be 
most active. 

Use vegetation screens to provide 
for visual and sound barriers where 
possible. 

Brush and timber from road clearing 
will be distributed or piled and 
burned along roads.   

Windrowing will be limited to 1 m 
high or wide. 

Snow will be pushed to lower slopes 
as much as possible (not banked) 
and snow banks will be contoured to 
be low and narrow as possible.  If 
necessary, gaps will be created in 
banks allow moose to cross the 
road, recommended that there be 
gaps created every 200 m where 
high incidence of moose crossings 
occur. 

Mitigation by design - Use  the 
middle of the river channel as much 
as possible to avoid potential 
habitats along edges. 

Wildlife right-of-way policy (scout 
boat). 

Monitoring to determine crossing 
locations, if assumptions about 
moose movements are correct and 
whether ACB travel creates snow 
banks that limit movements. 

Possible mitigation would be to 
create passages through snow 
banks at potential crossing points. 

Low 

The amount of habitat affected by 
project effects during the mid-spring, 
summer and winter seasons is small 
in relation to available. 

B1-3 Wolves 

B1-3.1 BC 
and 
AK 

Combined 
Habitat Effects 
(Direct and 
Indirect) 

All Low 

Wolves are generally not tied to specific habitat 
attributes; rather prey locations and densities drive 
habitat use (although in winter, habitat use is also 
affected by snow depths).  Habitat effects of the 
ACB development on wolves are expected to occur 
indirectly as a result of habitat effects to their main 
prey species, moose.   

High 

Literature suggests that wolves are 
not strongly tied to specific habitat 
types. 

Not applicable 

Wolves are not expected to be 
affected by habitat effects. 

Low 

Since wolves are 
generally not tied to 
specific habitat attributes, 
only habitat effects are 
expected to occur 
indirectly through prey 
species. 

No mitigation measures identified. Low 

Since wolves are generally not tied 
to specific habitat attributes, only 
habitat effects are expected to occur 
indirectly through prey species. 
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Number 
Study 
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Potential 

Effect 

Seasonal 

Habitat 
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Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-4 Fisher 

Winter  Low 

Road and landing construction is only expected to 
affect 12 ha (< 1%) of the winter habitat in BC. 

Low 

Amount of potential 
habitat affected is 
minimal in relation to 
available habitat. 

Low 

Amount of potential habitat affected 
is minimal in relation to available 
habitat. 

Summer Low 

Road and landing construction is expected to affect 
40 ha (< 1%) of the summer habitat in BC. 

Low 

Amount of potential 
habitat affected is 
minimal in relation to 
available habitat. 

Low 

Amount of potential habitat affected 
is minimal in relation to available 
habitat. 

B1-4.1 BC Direct loss of 
habitat 
resulting from 
the creation of 
the ACB 
landing and 
the ACB 
access road.  

Reproductive Low 

Road and landing construction is expected to affect 
5 ha (< 1%) of the reproductive habitat in BC. 

High 

The majority of the road and the 
ACB site has been field reviewed 
and the amount of high value fisher 
habitat directly affected is small. 

Once roads and landings have 
been deactivated, shrubs will 
re-establish within 10-20 years, 
which will provide growing 
season foraging habitats.  It 
may take 80-150 years to 
restore CWD for winter feeding 
and 40-80 years to regenerate 
suitable diameter cottonwood 
trees for potential reproductive 
habitats.

1
 

Low 

Amount of potential 
habitat affected is 
minimal in relation to 
available habitat. 

Mitigation by design - Road layout 
and design avoids the majority of 
high value habitats. 

Reclamation after project will restore 
foraging habitats within 10-20 years 
using appropriate native species. 

Prior to road construction, field 
crews conducting bird nesting 
surveys looked for potential fisher 
denning cavities in any large 
diameter cottonwood trees at the 
ACB landing site and along portions 
of the road.  No potential dens were 
located. 

Low 

Amount of potential habitat affected 
is minimal in relation to available 
habitat. 

Winter  Moderate  

Based on the modeling, indirect effects may impact 
213 ha (9%) of the winter habitat in BC. 

Moderate 

9% of available winter 
habitats will be affected.  

Moderate 

~9% of available winter habitats will 
be affected. 

Summer Moderate 

Based on the modeling, indirect effects may impact 
720 ha (5%) of the summer habitat in BC. 

Moderate 

5% of available summer 
habitats will be affected. 

Moderate 

~5% of available summer habitats 
will be affected. 

B1-4.2 BC Indirect loss of 
habitat due to 
the 
construction of 
and use of the 
ACB landing 
and associated 
roads 

Reproductive Low  

Based on the modeling, indirect effects may impact 
120 ha (4%) of the reproductive habitat in BC. 

High 

To provide for an assessment of 
the maximum potential indirect 
effects, the modeling used a 400 m 
buffer on potential developments to 
determine indirect effects.  It is 
unlikely that indirect effects will 
influence the entire 400 m. 

Once roads and landings have 
been deactivated, shrubs will 
re-establish within 10-20 years, 
which will provide growing 
season foraging habitats.  It 
may take 80-150 years to 
restore CWD for winter feeding 
and 40-80 years to regenerate 
suitable diameter trees for 
potential reproductive habitats

1
. 

Low 

Conservative estimate 
amount of habitat 
affected indicates that 
amount of affected 
habitat is small in relation 
to available habitat. 

Reduce noise along roads by 
avoiding the use of Jake’ brakes 

Minimize traffic during dawn and 
dusk when fishers are more likely to 
be most active. 

Use vegetation screens to provide 
for visual and sound barriers. 

Documentation of incidental 
observations. 

Low 

Modelled amount of potential habitat 
lost is small in comparison to 
available habitat and actual loss is 
expected to be lower than modelled. 

Mitigation should ensure that effects 
do not exceed projected levels. 

Winter  Nil 

Operation of the ACB is not expected to have an 
effect on winter foraging habitats as they are not 
located within 400 m of the ACB route.  

Nil  

Conservative modeling 
indicates that during the 
winter, operation of the 
ACB is not expected to 
have an effect on 
foraging habitats.  

Nil  

Winter operation is not expected to 
affect foraging habitats. 

B1-4.3 BC  

  

Indirect loss of 
habitats along 
the Taku River 
and Inlet due 
to the 
operation of 
the ACB within 
the river/inlet 
corridor.  Summer 

Reproductive 

Nil 

Compared to the baseline scenario, no additional 
habitats will be affected by the operation of the 
ACB system. Currently, 2% and 10% of the 
available summer and reproductive habitats 
respectively are being affected).  

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

  

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil 

Conservative modeling 
indicates that that during 
the spring and summer, 
no additional habitats will 
be affected as compared 
to the baseline scenario. 

Mitigation by design - Use the 
middle of the river/inlet channel as 
much as possible to avoid potential 
habitats along edges. 

Nil 

No additional habitat will be affected 
by ACB traffic as compared to 
baseline scenario.  



Revised Version August 15, 2008 

Habitat Matrix B-9 

Reference 

Number 
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Potential 

Effect 

Seasonal 

Habitat 
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Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-4.4 BC Habitat 
fragmentation 
resulting from 
the creation of 
the ACB 
landing and 
the associated 
roads 

All Low  

The roads (and associated right-of-ways) proposed 
for the ACB system are expected to be 30 m wide.  
Research has found that fishers will avoid open 
areas 25 m across and possibly less

7
.
 
 

The ACB road will be 10.6 km long.  Amount of 
habitat potentially isolated by road is low in relation 
to available.   

Low density of fisher in area and large extent of 
available habitat suggest low probability of 
interaction between fisher and roads. 

Moderate to High 

Available research indicates that 
road clearings may limit some 
movements.  

Low volumes of traffic are not 
expected to have a significant 
affect on the movement of fisher 
across roads. 

Once roads and landings have 
been deactivated, shrubs will 
re-establish within 10-20 years, 
which some security for 
travelling fishers.  It may take 
40-80 years to regenerate 
young forest habitats

1
. 

Low to Moderate 

Road may create a semi-
permeable or possibly a 
complete barrier to fisher 
movements but amount 
of habitat isolated is small 
in relation to available. 

Mitigation by design - Drainage 
culverts and box culverts will provide 
crossing opportunities for fisher to 
cross under roads.  Assume fisher 
will be using as needed. 

Retain shrub cover in adjacent 
riparian areas. 

Documentation of incidental 
observations. 

 

Low 

Amount of habitat affected is small 
in relation to available and mitigation 
measures should ensure that at 
most, the road acts as a semi-
permeable barrier to fisher 
movements.  

 

B1-4.5 BC  Habitat 
fragmentation 
resulting from 
the movement 
of the ACB up 
and down the 
Taku River and 
Inlet 

All Nil 

At its narrowest point within the study area, the 
Taku River (including associated gravel bars) is 
more than 100 m across.  Research has found that 
fishers avoid crossing open areas greater than 
25 m7

.  There are cases of fisher crossing large 
rivers

8
, but this is likely an infrequent occurrence.  

Based on the width of the river channel, fisher 
crossing of the river is likely very infrequent. 

 

High 

Based on the available research, 
the width of the river will likely be 
the main source of fragmentation 
effects, compared to this, the effect 
of the ACB passage is expected to 
be minimal. 

Any habitat fragmentation 
effects resulting from the ACB 
operation will to cease as soon 
as the project is closed down. 

Nil  

In relation to the width of 
the river, the passage of 
the barge is not expected 
to be a significant driver 
of habitat fragmentation. 

Wildlife right-of-way policy. Nil 

In relation to the width of the river, 
the passage of the barge is not 
expected to be a significant driver of 
habitat fragmentation. 

Winter  

Summer 

Moderate 

The total amount of winter foraging habitat affected 
indirectly by the ACB development (as compared 
to the current/baseline scenario) is expected to be 
213 ha, or 9% of total available habitat; while the 
total amount of summer foraging habitat affected is 
expected to be 687 ha or 5% of the total available 
habitat.   

Moderate 

9% of high value winter 
foraging habitat and 5% 
of summer foraging 
habitat will be affected. 

Moderate 

~9% of high value winter foraging 
habitat and 5% of summer foraging 
habitat will be affected. 

B1-4.6 BC  Total Indirect 
Effect 

Summer Low 

The total amount of reproductive habitat affected 
indirectly by the ACB development (as compared 
to the current/baseline scenario) is expected to be 
98 ha, or 4% of the total available habitat. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

The amount of 
reproductive habitat 
affected by indirect 
effects is small in relation 
to available. 

Reduce noise along roads by 
avoiding the use of Jake’ brakes 

Minimize traffic during dawn and 
dusk when fishers are more likely to 
be most active. 

Use vegetation screens to provide 
for visual and sound barriers. 

Mitigation by design - Drainage 
culverts and box culverts will provide 
crossing opportunities for fisher to 
cross under roads.  Assume fisher 
will be using as needed. 

Retain shrub cover in riparian areas 
adjacent to roads. 

Wildlife right-of-way policy. 

Mitigation by design - Use the 
middle of the river/inlet channel as 
much as possible to avoid potential 
habitats along edges. 

Document sightings and locations. 

Low 

The amount of reproductive habitat 
affected by indirect effects is small 
in relation to available. 
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Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

Winter  

Summer 

Moderate 

The total amount of winter foraging habitat affected 
by project effects (as compared to the 
current/baseline scenario) is expected to be 225 ha 
(9%), while the total amount of summer foraging 
habitat affected is expected to be 728 ha (5%) of 
the total available habitat.   

Moderate 

9% of high value winter 
foraging habitat and 5% 
of summer foraging 
habitat will be affected. 

Moderate 

~9% of high value winter foraging 
habitat and 5% of summer foraging 
habitat will be affected. 

B1-4.7 BC  Total Habitat 
Effects (Direct 
and Indirect) 

Reproductive Low 

The total amount of reproductive habitat affected 
by the ACB development (as compared to the 
current/baseline scenario) is expected to be 
103 ha, or 4% of the total available habitat. 

High 

The majority of the road and the 
ACB site has been field reviewed – 
confident that the amount of high 
value fisher habitat directly affected 
is small. 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down.  Habitat loss due 
to direct effects may take up to 
150 years to regenerate. 

Low 

The amount of 
reproductive habitat 
affected by project effects 
is small in relation to 
available. 

Mitigation by design - Road layout 
and design avoids the majority of 
high value habitats. 

Prior to road construction, field 
crews conducting bird nesting 
surveys looked for potential fisher 
denning cavities in any large 
diameter cottonwood trees at the 
ACB landing site and along portions 
of the road.  No potential dens were 
located. 

Reduce noise along roads by 
avoiding the use of Jake’ brakes 

Minimize traffic during dawn and 
dusk when fishers are more likely to 
be most active. 

Use vegetation screens to provide 
for visual and sound barriers. 

Mitigation by design - Drainage 
culverts and box culverts will provide 
crossing opportunities for fisher to 
cross under roads.  Assume fisher 
will be using as needed. 

Retain shrub cover in riparian areas 
adjacent to roads. 

Wildlife right-of-way policy. 

Mitigation by design - Use the 
middle of the river/inlet channel as 
much as possible to avoid potential 
habitats along edges. 

Document sightings and locations. 

Low 

The amount of reproductive habitat 
affected by project effects is small in 
relation to available. 

B1-5 Trumpeter Swan 

B1-5.1 BC Direct loss of 
known and 
potential 
nesting habitat 
resulting from 
the creation of 
the ACB 
landing and 
road. 

Reproductive Nil 

There are no known nest sites along the proposed 
ACB road and landing; and no potential nesting 
habitat will be removed by the construction of the 
proposed ACB road and landing. 

High 

Nests and birds are conspicuous 
and numerous surveys and 
personnel have been observing 
potential areas.  Unlikely nest sites 
have been overlooked. 

Not applicable, no known or 
potential nesting habitat will be 
affected by the development of 
the ACB road and landing. 

Nil 

No known nest sites or 
potential nesting habitats 
will be directly affected. 
Unlikely that nests or 
breeding areas have 
been missed 

Mitigation by design - Road location 
avoids known and potential nesting 
habitats. 

Documentation of future nesting 
sites through incidental sightings. 

Nil 

No known nest sites or suitable 
nesting habitats will be affected. 
Unlikely that nests or potential 
nesting habitats have been missed 
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Habitat Matrix B-11 

Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-5.2 BC Indirect loss of 
known and 
potential 
nesting habitat 
due to the 
construction of 
and use of the 
ACB landing 
and road. 

Reproductive Low 

Only one “Observed Nesting” polygon could 
potentially be affected by the road and landing; this 
polygon is 42 ha, but only 34 ha are located within 
400 m of the road.  This equates to <2% of the 
known habitat in BC and <1% of the total known 
habitat.  An additional 29 ha of potential nesting 
habitat may be indirectly affected (6% of the 
potential habitat in BC and 4% of the total potential 
habitat).  Combining the known and potential 
habitat, 63 ha may be indirectly affected, or 2 % of 
the BC known and potential habitat and <1% of the 
total known and potential habitat. 

High  

Nests and birds are conspicuous 
and numerous surveys and 
personnel have been observing 
potential areas.  Unlikely nest sites 
have been overlooked. 

Vegetation buffer between nesting 
wetland and road provides 
screening for visual and road noise. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Small amount of known 
and potential habitat 
affected compared to 
available.  Only one 
known nesting area 
within zone of influence.   

Maintain and, if necessary, enhance 
vegetation screens along wetlands. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

Road construction to occur outside 
of nesting season to reduce nesting 
disruption. 

Monitoring of nest sites within 200m 
of construction activities. 

Low 

Small amount of known and 
potential habitat affected compared 
to available.  Only one known 
nesting area within zone of 
influence.   

B1-5.3 BC 
and 
AK 

Indirect loss of 
known and 
potential 
nesting 
habitats along 
the Taku River 
and Inlet due 
to the 
operation of 
the ACB within 
the river 
corridor. 

Reproductive Nil 

The locations of all known nests are more than 
500 m from the ACB route.   

No additional potential nesting habitats will be 
affected by the operation of the ACB system as 
compared to the baseline scenario. 

High 

Frequency and number of surveys 
have been effective at detecting 
nests, with high nest fidelity 
reducing movements to new sites. 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (based on a 400 
m buffer) and looked at the 
maximum potential indirect effects. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil  

All known nest locations 
are more than 500 m 
from ACB route and no 
additional potential 
nesting habitats will be 
affected over the baseline 
scenario. 

Mitigation by design - Use middle of 
the river/inlet channel as much as 
possible to avoid potential habitats 
along the edges. 

 

Nil 

All known nest locations are more 
than 500 m from ACB route and no 
additional potential nesting habitats 
will be affected over the baseline 
scenario. 

B1-5.4 BC 
and 
AK 

Total indirect 
effects 

Reproductive Low 

Compared to baseline scenario, the only additional 
loss of habitat to indirect project effects is the a 
result of the construction and use of the ACB road 
and landing - 34 ha of known and 29 ha of potential 
nesting habitat, or <1% of the total known and 
potential nesting habitat, will be indirectly affected.  
All of the known habitat being affected is within a 
single nesting area.  

High 

Nests and birds are conspicuous 
and numerous surveys and 
personnel have been observing 
potential areas.  Unlikely nest sites 
have been overlooked. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Small amount of known 
and potential habitat 
affected compared to 
available.  Only one 
known nesting area 
within zone of influence.   

Maintain and, if necessary, enhance 
vegetation screens along wetlands. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

Road construction to occur outside 
of nesting season to reduce nesting 
disruption. 

Periodic monitoring of use. 

Low 

Small amount of known and 
potential habitat affected compared 
to available.  Only one known 
nesting area within zone of 
influence.   

B1-5.5 BC 
and 
AK 

Total habitat 
effects (direct 
and indirect)  

Reproductive Low 

The only effect of the ACB development on known 
and potential trumpeter swan nesting habitats is 
the indirect loss of habitat (34 ha of known and 
29 ha of potential nesting habitat) as a result of the 
construction and use of the ACB road and landing.  
Together this amounts to <1% of the total known 
and potential nesting habitat.  All of the known 
habitat being affected is within a single nesting 
area. 

High 

Nests and birds are conspicuous 
and numerous surveys and 
personnel have been observing 
potential areas.  Unlikely nest sites 
have been overlooked. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Small amount of known 
and potential habitat 
affected compared to 
available.  Only one 
known nesting area 
within zone of influence.   

Maintain and, if necessary, enhance 
vegetation screens along wetlands. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

Road construction to occur outside 
of nesting season to reduce nesting 
disruption. 

Periodic monitoring of use. 

Low 

Small amount of known and 
potential habitat affected compared 
to available.  Only one known 
nesting area within zone of 
influence.   
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Habitat Matrix B-12 

Reference 

Number 

Study 

Area 

Potential 

Effect 

Seasonal 

Habitat Affected 
Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 

Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-6 Bald Eagles 

B1-6.1 BC Direct loss of 
nesting 
habitat and 
existing nests 
resulting from 
the creation 
of the ACB 
landing, and 
the ACB 
access road. 

Reproductive Low 

No known nests were directly affected by the 
creation of the ACB landings and roads. 

24 ha of potential nesting habitat (< 1%) of total 
available habitat will be lost due to the direct 
effects of the ACB landings and roads. 

High 

The majority of the road to the ACB 
site has been field reviewed and no 
bald eagle nests were located.  
Amount of potential habitat affected 
is minimal in comparison to 
available habitat. 

Once the ACB developments 
have been deactivated, will 
likely take at least 80 years for 
nesting habitat to regenerate 
(mature forest may take 80-250 
years, old growth may take 
>250 years to regenerate

1
). 

Nests can be built within a year 
if one is lost. 

Low  

No known nest sites are 
located within the direct 
effects area and amount 
of potential habitat 
affected is small in 
comparison to available 
habitat. 

Mitigation by design - Roads and 
landings avoid all known bald 
eagle nests. 

Known nests can be moved 
and/or rebuilt (plus additional nest) 
in appropriate sites if necessary 
(see Wildlife Act). 

Reclamation after project will re-
vegetate disturbed areas with 
cottonwood, to speed up 
regeneration of habitat. 

Low 

No known nest sites are located within 
the direct effects area and amount of 
potential habitat affected is minimal in 
comparison to available habitat.  

B1-6.2 BC Indirect loss 
of nesting 
habitat and 
existing nests 
due to the 
construction 
of and use of 
the ACB 
landing and 
the 
associated 
roads. 

Reproductive Low 

Only one nest site (1% of total known nests) is 
within 400 m of the proposed ACB infrastructure 
(approx. 230 m away) and under the baseline 
scenario, this site is currently being affected by 
jet boat traffic on the Taku River. 

Indirect effects of the ACB landings and roads 
will affect 311 ha of potential nesting habitat 
(2% of total nesting habitat), some of which is 
currently affected by jet boat traffic. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (based on a 400 
m buffer) and looked at the 
maximum potential indirect effects.  

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low  

Only known nest site 
within indirect effects 
buffer is over 200 m 
away.  Based on 
conservative modeling, 
amount of potential 
habitat affected is small 
in comparison to 
available habitat. 

No construction activities within 
200m of an occupied nest.  

Monitor for occupied nests during 
construction. 

Low  

Only known nest within indirect effects 
buffer is over 200 m away.  Amount of 
potential habitat affected is small in 
comparison to available habitat.   

B1-6.3 BC 
and 
AK 

Indirect loss 
of nesting 
habitats and 
existing nests 
along the 
Taku River 
and Inlet due 
to the 
operation of 
the ACB 
within the 
river corridor. 

Reproductive Low 

In relation to the baseline scenario, no 
additional nests or potential habitats will be 
affected by the operation of the ACB system. 

17 of 94 (18%) known nests sites are within 
400 m of ACB route, however, all of these are 
currently affected by jet boat use.   

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Assumption that the low level of 
ACB traffic is not going to increase 
disturbance level at existing nests 
significantly from the current 
disturbance resulting from jet boat 
traffic.  

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil 

Based on conservative 
modeling, no additional 
known nest sites or 
potential habitat will be 
affected by ACB traffic as 
compared to baseline 
scenario. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

 

Nil 

No additional known nest sites or 
potential habitat will be affected by 
ACB traffic as compared to baseline 
scenario. 

B1-6.4 BC 
and 
AK 

Total indirect 
effects 

Reproductive Low 

All of the known nest sites indirectly affected by 
the ACB development are currently being 
influenced by jet boat traffic along the Taku 
River and Inlet.   

Compared to the baseline scenario, only an 
additional 290 ha of potential nesting habitat 
(2% of total nesting habitat) will be affected 
during the project operation. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Assumption that the low level of 
ACB traffic is not going to increase 
disturbance level at existing nests 
significantly from the current 
disturbance resulting from jet boat 
traffic. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Based on conservative 
modeling, no additional 
known nest sites and only 
a small amount of 
potential nesting habitat 
(compared to available) 
will be affected by the 
ACB traffic as compared 
to baseline scenario. 

No construction activities within 
200 m of an occupied nest. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Monitor for occupied nests during 
construction. 

Low 

Based on conservative modeling, no 
additional known nest sites and only a 
small amount of potential nesting 
habitat (compared to available) will be 
affected by the ACB traffic as 
compared to baseline scenario.   
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Reference 

Number 

Study 

Area 

Potential 

Effect 

Seasonal 

Habitat Affected 
Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 

Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-6.5 BC 
and 
AK 

Total habitat 
effects (direct 
and indirect)  

Reproductive Low 

No known nest sites will be directly affected by 
the ACB development and all of the known nest 
sites indirectly affected are currently being 
influenced by jet boat traffic along the Taku 
River and Inlet.   

Compared to the baseline scenario, only an 
additional 314 ha of potential nesting habitat 
(2% of total nesting habitat) will be affected 
during the project operation. 

High 

The majority of the road to the ACB 
site has been field reviewed and no 
bald eagle nests were located.   

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (based on a 400 
m buffer) and looked at the 
maximum potential indirect effects. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down.  Areas affected 
by direct effects will likely take 
at least 80 years to regenerate. 

Low 

Based on conservative 
modeling, no additional 
known nest sites and only 
a small amount of 
potential nesting habitat 
(compared to available) 
will be affected by the 
ACB development. 

Mitigation by design - Roads and 
landings avoid all known bald 
eagle nests. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

No construction activities within 
200 m of an occupied nest. 

Monitor for occupied nests during 
construction. 

Low 

Based on conservative modeling, no 
additional known nest sites and only a 
small amount of potential nesting 
habitat (compared to available) will be 
affected by the ACB development.   

B1-7 Other Birds 

Forest Bird 
Breeding 

Low  

The ACB road and landing will remove 40 ha 
(< 1% of the total forested habitats). 

High 

Field surveys determined that ACB 
road is primarily located in upland 
forested types.  Breeding bird 
surveys results are typical of those 
forest types. 

Once road has been 
deactivated, shrubs will re-
establish within 10-20 years

1
.  

It may take 40-80 years
1
 for 

young forest to regenerate to 
create nesting habitats for 
some species. 

Low 

Modelled amount of high 
value seasonal habitat 
directly lost is small. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption.  

Low 

Modelled amount of high value 
breeding habitat directly lost is small. 

Raptor Breeding Moderate 

The ACB road and landing will remove 40 ha 
(< 1% of the total forested habitats). 

Prior to mitigation, a single Red-tailed Hawk 
nest was located along the road right-of-way. 

High 

Raptor nests and individual birds 
are conspicuous;  numerous 
surveys and personnel have been 
searching potential areas and only 
a single Red-tailed Hawk nest was 
located.  Unlikely that nest sites 
have been overlooked. 

Once road has been 
deactivated, it may take 80-250 
years

1
 for mature forest to 

regenerate to create nesting 
habitats. 

Moderate 

Modelled amount of 
potential habitat directly 
lost is small; however, 
known nest tree would 
have been lost. 

Mitigation by design - Road 
location adjusted to retain known 
nest tree. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption.  

Low 

Modelled amount of high value 
breeding habitat directly lost is small; 
no known raptor nests will be lost. 

B1-7.1 BC Direct loss of 
habitat 
resulting from 
the creation 
of the ACB 
landing, and 
the ACB 
access road. 

 

Waterfowl & 
Shorebird 
Breeding 

Nil  

No wetland or floodplain habitat typical for 
nesting waterfowl or gravel bar habitat typical for 
nesting shorebirds will be removed by the 
proposed ACB construction.   

High 

ACB road is primarily upland 
forested types and does not include 
wetland or gravel bar habitat.   

Not applicable, no habitat 
suitable for nesting will be 
directly affected by the 
development of the ACB road 
and landing. 

Nil 

No wetland, gravel bar or 
river floodplain habitats 
typical for nesting will be 
directly affected.  

Mitigation by design - Road 
location avoids wetland and 
floodplain habitat types. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption.  

Nil 

No habitats typical for nesting will be 
directly affected. 

B1-7.2 BC Indirect loss 
of habitat due 
to the 
construction 
of and use of 
the ACB 
landing and 
associated 
roads. 

Forest Bird 
Breeding 

Low 

Indirect effects relating to the ACB road and 
landing may affect 700 ha (1%) of the total 
forested habitats. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the maximum 
potential indirect effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Modelled amount of 
breeding habitat affected 
is small in relation to 
available. 

Construction to occur outside of 
nesting season to reduce nesting 
disruption (before May 1). 

Retain shrub cover along riparian 
areas. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

Low 

Modelled amount of breeding habitat 
affected is small in relation to 
available. 
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Number 

Study 
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Potential 

Effect 

Seasonal 

Habitat Affected 
Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 

Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

Raptor Breeding Low  

Indirect effects relating to the ACB road and 
landing may affect 700 ha (1%) of the total 
forested habitats).  One known Red-tailed hawk 
nest is within 75 m of current road location. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the maximum 
potential indirect effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Potential to affect one 
Red-tailed Hawk nesting 
area; amount of potential 
habitat affected small in 
relation to extensive 
potential habitat 
available. 

Construction to occur outside of 
nesting season to reduce nesting 
disruption (before May 1). 

Retain shrub cover along riparian 
areas. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

Low  

Limited potential to affect one known 
nesting area, with extensive potential 
habitat available.   

 

Waterfowl & 
Shorebird 
Breeding 

Low 

63 ha waterfowl (wetland, pond and lake) 
habitat will be affected (<1 % of total waterfowl 
habitat). 

69 ha of shorebird (gravel bar) breeding habitat 
is expected to be affected by indirect project 
effects (3% of total shorebird habitat). 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the maximum 
potential indirect effects.   

Reliability of modelling for 
shorebird habitats is moderate due 
to limited availability of digital data 
and the shifting nature of gravel bar 
and sand bar habitats.  Large 
buffer used for indirect effects is 
very conservative and effects are 
likely to be limited. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Low 

Modelled amount of 
breeding habitat affected 
is small in relation to 
available. 

Construction to occur outside of 
nesting season to reduce nesting 
disruption (before May 1). 

Retain shrub cover along riparian 
areas. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

Low 

Modelled amount of breeding habitat 
affected is small in relation to 
available. 

B1-7.3 BC 
and 
AK 

Direct loss of 
habitats 
within the 
Taku River 
and Inlet due 
to the 
operation of 
the ACB 
within the 
river corridor. 

Waterfowl & 
Shorebird 
Breeding 

Low 

No direct loss of wetland, lake or forested 
habitat is expected due to the operation of the 
ACB. 

ACB operation is expected to have a direct 
effect on shorebird (gravel bar) habitats on the 
east side of Canyon Island. Canyon Island area 
has an estimated 17 ha (< 1%) of the total 
nesting habitat. 

Moderate 

Reliability of suitability modelling for 
shorebirds is moderate (due to 
limited availability of digital data 
and the shifting nature of gravel bar 
and sand bar habitats).   

Loss of habitat along the ACB 
corridor is not expected to 
exceed barge operation; effects 
will cease as soon as the 
project is closed down. 

Moderate  

Modelled habitat loss is 
small in relation to 
available habitat but 
moderate reliability of 
suitability modelling and 
uncertainty over the level 
of use and the distribution 
of breeding habitats 
increases risk. 

Field surveys to determine 
species present and identify any 
nesting areas.  

Maintain critical breeding areas by 
diverting ACB around sites where 
possible.   

Low 

Affected area is small in relation to 
available habitat.   

Field surveys will locate breeding 
areas.  Avoiding these areas should 
minimize the risk. 

Forest Bird 
Breeding 

Nil 

Compared to the baseline scenario, no 
additional nesting habitats will be affected due 
to the addition of the ACB system.  

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil 

Conservative modeling 
indicates that no 
additional habitats will be 
affected as compared to 
the baseline scenario. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Nil 

Conservative modeling indicates that 
no additional habitats will be affected 
as compared to the baseline scenario. 

Raptor Breeding Nil 

Compared to the baseline scenario, no 
additional nesting habitats will be affected due 
to the addition of the ACB system. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil 

Conservative modeling 
indicates that no 
additional habitats will be 
affected as compared to 
the baseline scenario. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Nil 

Conservative modeling indicates that 
no additional habitats will be affected 
as compared to the baseline scenario. 

B1-7.4 BC 
and 
AK 

Indirect loss 
of habitats 
along the 
Taku River 
and Inlet due 
to the 
operation of 
the ACB. 

Waterfowl & 
Shorebird 
Breeding 

Nil 

Compared to the baseline scenario, no 
additional nesting habitats will be affected due 
to the addition of the ACB system. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down. 

Nil 

Conservative modeling 
indicates that no 
additional habitats will be 
affected as compared to 
the baseline scenario. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Nil 

Conservative modeling indicates that 
no additional habitats will be affected 
as compared to the baseline scenario. 
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Number 

Study 
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Potential 

Effect 
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Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 

Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-7.5 BC Habitat 
fragmentation 
resulting from 
the creation 
of the ACB 
road and 
landing, 

Forest Bird 
Breeding 

Raptor Breeding 

Waterfowl & 
Shorebird 
Breeding 

Low 

Some research indicates that wide openings 
can limit movements of birds

2
, but the width of 

the ACB road is not expected to affect 
movements within or to breeding habitats.  
Some movements away from road clearing may 
occur to reduce edge effects, but this is 
captured by indirect effects assessment. 

High 

Fragmentation of breeding habitats 
is not expected as research 
suggests width is narrow enough to 
be crossed by species 

Once road has been 
deactivated, shrubs will re-
establish within 10-20 years

1
 

while young forest may take 
40-80 years

1
 to regenerate. 

Low 

Road not expected to 
limit access to habitats. 
Width of Taku and 
Tulsequah much greater 
barrier to movements. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Reduce noise along roads by 
avoiding the use of “Jake” brakes. 

 

Low 

Road not expected to limit access to 
habitats. Width of Taku and Tulsequah 
much greater barrier to movements. 

Forest Bird 
Breeding 

Low  

Barn Swallow, Canada Warbler, Olive-sided 
Flycatcher and Rusty Blackbird have been 
confirmed to breed or are considered potential 
breeders in the BC study area.  Barn Swallow, 
Canada Warbler and Olive-sided Flycatcher 
have all been observed within the BC study 
area during the breeding season; Rusty 
Blackbird has been confirmed to breed in the 
Alaskan portion of the study area and may also 
use habitats on the BC side of the border    (see 
Appendix E). 

Barn Swallows will nest on human infrastructure 
and unlikely to be negatively affected by project; 
the remaining species nest in various forested 
habitats and may lose some of their breeding 
habitat, however, loss of forested habitats in BC 
is 3% of available. 

High 

Modeling assumptions relating to 
forested area affected by indirect 
effects were conservative and 
looked at the maximum potential 
indirect effects.   

Breeding bird surveys likely 
detected all potential forested SAR 
species. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down.  Habitat loss due 
to direct effects may take up to 
80-250 years

1
 to regenerate if 

mature forest is required. 

Low  

Modelled habitat loss is 
small in relation to 
available habitat but 
uncertainty over the 
distribution of use 
increases risk. 

Construction to occur outside of 
nesting season to reduce nesting 
disruption (before May 1). 

Retain shrub cover along riparian 
areas. 

Create debris piles for vertical 
diversity where possible. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Low  

Modelled habitat loss is small in 
relation to available habitat but 
uncertainty over the distribution of use 
increases risk. 

B1-7.6 BC  Effects to 
breeding 
habitat for BC 
species at 
Risk (SAR) as 
a result of 
construction 
of and use of 
the ACB 
landing and 
associated 
roads or 
operation of 
the ACB. 

Raptor Breeding Low 

Peregrine Falcon and Short-eared Owl have the 
potential to breed in the area although neither 
has been confirmed present (see Appendix E). 

Nest surveys for Peregrine Falcon in the BC 
study area were conducted in 1994/95 and 
failed to locate any nests

9
.  Most of the potential 

cliff nesting habitat in the BC study area will not 
be affected by the ACB development. 

Short-eared Owls could potentially nest in 
higher elevation areas or on dry wetland sites at 
lower elevations.  No wetland habitats will be 
lost through direct project effects, indirect effects 
will affect 89 ha (<1%) of potential wetland 
nesting habitat. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Previous and recent surveys did 
not detect these species. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down.  Habitat loss due 
to direct effects may take up to 
80-250 years

1
 to regenerate if 

mature forest is required. 

Low 

Potential habitat loss is 
small in relation to 
available and evidence of 
use has not been found. 

Construction to occur outside of 
nesting season to reduce nesting 
disruption (before May 1). 

Retain shrub cover along riparian 
areas. 

Create debris piles for vertical 
diversity where possible. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Low 

Potential habitat loss is small in 
relation to available and evidence of 
use has not been found. 
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Reference 

Number 

Study 

Area 

Potential 

Effect 

Seasonal 

Habitat Affected 
Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 

Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

 BC  Effects to 
breeding 
habitat for BC 
species at 
Risk (SAR) as 
a result of 
construction 
of and use of 
the ACB 
landing and 
associated 
roads or 
operation of 
the ACB. 

Waterfowl & 
Shorebird 
Breeding 

Low 

Caspian Tern, Short-billed Dowitcher, 
Wandering Tattler, Great Blue Heron and 
Marbled Murrelet have the potential to breed 
within the BC study area, although to date none 
of have been documented within this area (see 
Appendix E). 

Known breeding colony of Caspian Terns at 
Twin Glacier Lake

10
 in Alaska.  If present in BC, 

breeding habitats would likely be found on 
islands or shorelines in freshwater lakes or 
rivers.  Based on shorebird habitat model, 4 % 
of habitat could be affected.   

Nesting by Short-billed Dowitcher is unknown 
within the study area but possible.  If present in 
BC, breeding habitats would likely be found in 
wet meadows within the subalpine or floodplain 
wetlands.  Using potential waterfowl nesting 
habitat, effects are estimated at 2% of available 
BC habitat. 

Nesting by Wandering Tattler is not known 
within the study area but possible.  Effects are 
expected to be similar to those modeled for 
other shorebirds, which have been assessed to 
be 4% of the habitat. 

Great Blue Heron has been confirmed to breed 
in the Juneau area.  If present in BC, nesting 
habitat effects from the project are expected to 
be similar to those of Bald Eagle. In BC, 6% of 
the potential habitat may be affected, although 
the number of nests is likely to be much lower 
than that observed for Bald Eagles.  

Marbled Murrelet have been observed in the 
Taku Inlet.  Nesting in BC is possible in mature 
or old-growth forests and on cliffs and talus 
slopes

11
.  Limited interaction between these 

habitats and project infrastructure and 
operations.  Based on forest bird habitat model, 
3% of available forested habitats in BC will be 
affected.  

Moderate  

Some uncertainty over using 
existing models to estimate effects 
to Short-billed Dowitcher, 
Wandering Tattler, Great Blue 
Heron and Marbled Murrelet; 
however, estimates are 
conservative and based on worst-
case scenario. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project is 
closed down.  Habitat loss due 
to direct effects may take up to 
80-250 years

1
 to regenerate if 

mature forest is required. 

Moderate  

Amount of potential 
breeding habitat is 
affected is generally 
expected to be small in 
relation to available; 
however, uncertainties in 
modeling and in the exact 
distribution of habitats 
increases risk  

Construction to occur outside of 
nesting season to reduce nesting 
disruption (before May 1). 

Retain shrub cover along riparian 
areas. 

Create debris piles for vertical 
diversity where possible. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Documentation of incidental 
observations. 

Moderate 

Amount of potential breeding habitat is 
affected is expected to be small in 
relation to available; however, 
uncertainties in modeling and in the 
exact distribution of habitats increases 
risk. 

B1-7.7 AK Effects to 
breeding 
habitat for 
Alaskan 
Species at 
Risk (SAR) as 
a result of the 
operation of 
the ACB. 

Forest Bird 
Breeding 

Raptor Breeding 

Waterfowl & 
Shorebird 
Breeding 

Nil 

The proposed ACB development is not 
expected to affect breeding habitats for any 
Alaskan avian SAR (see Appendix E).  

High 

Review of potential SAR found that 
the study area was outside the 
expected breeding range.  

Not applicable – no breeding 
habitats for Alaskan SAR are 
expected to be affected. 

Nil 

Breeding habitats for 
Alaskan SAR are not 
expected to be affected 
by the development. 

Document any observations of 
Alaskan SAR along the ACB 
route. 

Nil 

Breeding habitats for Alaskan SAR are 
not expected to be affected by the 
development. 

B1-7.8 BC 
and 
AK 

Total direct 
effects 

Forest Bird 
Breeding 

Low  

The only potential habitat directly affected by 
the ACB development is located along the ACB 
road and landing and amounts to 40 ha (< 1% of 
the total forested habitats). 

High 

Amount of potential habitat affected 
is small in comparison to available 
habitat. 

Once road has been 
deactivated, shrubs will re-
establish within 10-20 years

1
.  

It may take 40-80 years
1
 for 

young forest to regenerate to 
create nesting habitats for 
some species. 

Low 

Modelled amount of high 
value breeding habitat 
directly lost is small. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption.  

Low 

Modelled amount of high value 
breeding habitat directly lost is small. 
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

Raptor 
Breeding 

Moderate 

The only potential habitat directly affected by the 
ACB development is located along the ACB road 
and landing and amounts to 40 ha (< 1% of the 
total forested habitats). 

However, a single Red-tailed Hawk nest was 
located along the original road right-of-way. 

High 

Amount of potential habitat 
affected is minimal in comparison 
to available habitat. 

Raptor nests and individual birds 
are conspicuous and based on 
the number of surveys and 
surveyors in the area it is unlikely 
that additional nest sites have 
been overlooked. 

Once road has been 
deactivated, it may take 80-
250 years

1
 for mature forest to 

regenerate to create nesting 
habitats. 

Moderate 

Modelled amount of 
potential habitat directly 
lost is small; however, 
known nest tree would 
have been lost. 

Mitigation by design - Road 
location adjusted to retain known 
nest tree. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption.  

Low 

Modelled amount of high value 
breeding habitat directly lost is small; 
no known raptor nests will be lost. 

 BC and 
AK 

Total direct 
effects 

Waterfowl & 
Shorebird 
Breeding 

Low 

The ACB development is not expected to directly 
affect waterfowl breeding habitat (wetland, pond 
or lakes habitat). 

The ACB development is only expected to directly 
affect shorebird (gravel bar) habitats on the east 
side of Canyon Island where 17 ha could 
potentially be affected (< 1% of the total nesting 
habitat). 

Moderate 

Suitability modelling reliability is 
moderate (due to limited 
availability of digital data and the 
shifting nature of gravel bar and 
sand bar habitats).   

Loss of habitat along the ACB 
corridor is not expected to 
exceed barge operation; 
effects will cease as soon as 
the project is closed down. 

Moderate  

Modelled habitat loss is 
small in relation to 
available habitat but 
moderate reliability of 
suitability modelling and 
uncertainty over the 
level of use and the 
distribution of breeding 
habitats increases risk. 

Field surveys to determine 
species present and identify any 
nesting areas.  

Maintain critical breeding areas 
by diverting ACB around sites 
where possible.   

Low 

Affected area is small in relation to 
available habitat.   

Field surveys will locate breeding 
areas.  Avoiding these areas should 
minimize the risk. 

Forest Bird 
Breeding 

Low 

In relation to the baseline scenario, an additional 
677 ha (1%) of the total forest bird breeding 
habitat will be indirectly affected by the ACB 
development. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the 
maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down.   

Low 

Modelled amount of high 
value breeding habitat 
lost to indirect effects is 
small in relation to 
available. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption (before 
May 1). 

Retain shrub cover along riparian 
areas adjacent to roads. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Low 

Modelled amount of high value 
breeding habitat lost to indirect 
effects is small in relation to 
available. 

B1-7.9 BC and 
AK 

Total indirect 
effects 

Raptor 
Breeding 

Low  

In relation to the baseline scenario, an additional 
677 ha (1%) of the total breeding habitat will be 
indirectly affected by the ACB. 

One known Red-tailed hawk nest is within 75 m of 
current road location. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the 
maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down. 

Low 

Potential to affect one 
Red-tailed Hawk nesting 
area; amount of potential 
habitat affected small in 
relation to extensive 
potential habitat 
available. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption (before 
May 1). 

Retain shrub cover along riparian 
areas adjacent to roads. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Low  

Limited potential to affect one known 
nesting area, with extensive potential 
habitat available.   
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

 BC and 
AK 

Total indirect 
effects 

Waterfowl & 
Shorebird 
Breeding 

Low 

Waterfowl - In relation to the baseline scenario, an 
additional 61 ha (<1%) of the total waterfowl 
breeding habitat will be indirectly affected by the 
ACB development. 

Shorebirds - In relation to the baseline scenario, 
an additional 66 ha (3%) of the total shorebird 
breeding habitat will be indirectly affected by the 
ACB development. 

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the 
maximum potential indirect 
effects.   

Reliability of modelling for 
shorebird habitats is moderate 
due to limited availability of digital 
data and the shifting nature of 
gravel bar and sand bar habitats, 
but large buffer used for indirect 
effects is very conservative and 
effects are likely to be limited.  

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down. 

Low 

Modelled amount of 
breeding habitat affected 
is small in relation to 
available. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption (before 
May 1). 

Retain shrub cover along riparian 
areas adjacent to roads. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Low 

Modelled amount of breeding habitat 
affected is small in relation to 
available. 

Forest Bird 
Breeding 

Low 

Compared to the baseline scenario, an additional 
717 ha of potential nesting habitat (1% of total 
nesting habitat) will be affected during the project 
operation. 

Effects to SAR are expected to be low. 

High 

Amount of potential habitat 
affected by direct effects is small 
in comparison to available habitat. 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the 
maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down.  Areas 
affected by direct effects may 
take up to 80 years to 
regenerate. 

Low 

Modelled amount of 
breeding habitat affected 
is small in relation to 
available. 

ACB Road construction to occur 
outside of nesting season to 
reduce nesting disruption. 

Retain shrub cover along riparian 
areas adjacent to roads. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Low 

Modelled amount of breeding habitat 
affected is small in relation to 
available 

B1-7.10 BC and 
AK 

Total habitat 
effects (direct 
and indirect) 

Raptor 
Breeding 

Moderate 

Compared to the baseline scenario, an additional 
717 ha of potential nesting habitat (1% of total 
nesting habitat) will be affected during the project 
operation. 

Effects to potential raptor SAR are expected to be 
low. 

A single Red-tailed Hawk nest was located along 
the original road right-of-way. 

High 

Amount of potential habitat 
affected is small in comparison to 
available habitat. 

Raptor nests and individual birds 
are conspicuous and based on 
the number of surveys and 
surveyors in the area it is unlikely 
that additional nest sites have 
been overlooked. 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the 
maximum potential indirect 
effects.   

 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down.  Areas 
affected by direct effects may 
take 80 years to regenerate. 

Moderate 

Modelled amount of 
potential habitat affected 
is small, but known nest 
tree would have been 
lost. 

Mitigation by design - Road 
location adjusted to retain known 
nest tree. 

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption.  

Retain shrub cover along riparian 
areas adjacent to roads. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Reduce noise along roads by 
avoiding the use of “Jake” 
brakes. 

Low 

Modelled amount of high value 
breeding habitat directly lost is small; 
no known raptor nests will be lost. 
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

 BC and 
AK 

Total habitat 
effects (direct 
and indirect) 

Waterfowl & 
Shorebird 
Breeding 

Low  

The ACB development is not expected to directly 
affect waterfowl breeding habitat. 

The ACB development is only expected to directly 
affect 17 ha of shorebird (gravel bar) habitats and 
indirectly affect an additional 66 ha (as compared 
to the baseline scenario).  Together these amount 
to 4% of the total nesting habitat. 

Effects to potential waterfowl and shorebird SAR 
are expected to be low. 

Moderate 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative (used a 400 m 
buffer) and looked at the maximum 
potential indirect effects.   

Reliability of modelling for 
shorebird habitats is moderate (due 
to limited availability of digital data 
and the shifting nature of gravel bar 
and sand bar habitats).   

Some uncertainty over using 
existing models to estimate effects 
to SAR. 

Loss of habitat along the ACB 
corridor is not expected to 
exceed barge operation; both 
direct and indirect effects are 
expected to cease as soon as 
the project is closed down. 

Moderate  

Modelled habitat loss is 
small in relation to 
available habitat but 
moderate reliability of 
suitability modelling and 
uncertainty over the level 
of use and the distribution 
of breeding habitats 
increases risk.   

Field surveys to determine 
species present at Canyon Island 
and identify any nesting areas.  

Maintain critical breeding areas at 
Canyon Island by diverting ACB 
around sites where possible.   

ACB road construction to occur 
outside of nesting season to 
reduce nesting disruption (before 
May 1). 

Retain shrub cover along riparian 
areas adjacent to roads. 

Retain vegetation screen to 
wetlands & floodplain habitats. 

Create debris piles for vertical 
diversity where possible. 

Documentation of incidental 
observations. 

Moderate 

Affected area is small in relation to 
available habitat.  Uncertainties in 
modeling and in the exact distribution 
of habitats increases risk; however,  
field surveys will locate breeding 
areas around Canyon Island and 
avoiding these areas should minimize 
the risk. 

Uncertainties in modeling 
surrounding SAR increases risk. 

 

B1-8 Amphibians 

B1-8.1 BC Direct loss of 
habitat resulting 
from the 
development of 
the ACB 
landing and 
access road. 

Living 
(Breeding and 
upland areas) 

Low 

Road and landing development is expected to 
affect 16 ha (< 1%) of total available habitat. 

High 

The majority of the road to the ACB 
site has been field reviewed and 
the amount of amphibian habitat 
directly affected is small. 

Once roads and landings have 
been deactivated and 
hydrology patterns restored, 
shrubs will re-establish within 
10-20 years

1
 providing cover 

in upland habitats and along 
migration routes and provide 
suitable breeding areas.  

Low 

Confident that the amount 
of habitat directly affected 
is very small in relation to 
available habitat. 

Field surveys to ID breeding 
areas. 

Retain shrub cover in riparian 
areas and maintain hydrology 
flows and aquatic connections.   

If necessary, maintain drift fences 
during breeding and dispersal to 
aid in safe passage. 

Monitor amphibian use for 
effectiveness. 

Road construction to occur 
outside of breeding season to 
reduce disruption. 

Low 

Confident that the amount of habitat 
directly affected is very small in 
relation to available habitat. 

B1-8.2 BC Indirect loss of 
habitat due to 
the construction 
and operation 
of the ACB 
landing and 
associated 
roads. 

Living 
(Breeding and 
upland areas) 

Low 

Road and landing development is expected to 
affect 288 ha (2%) of the total available habitat, 
some of which is being affected by river boat traffic 
under the current/baseline scenario. 

Moderate  

The modelling of indirect effects is 
considered conservative.   

It is unlikely that the entire area is 
used by amphibians.  Potential 
magnitude will vary depending on 
actual use.  Confirmation of 
breeding habitats is required. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down. 

Moderate 

Modelled amount of 
breeding habitat affected 
is small, but uncertainty 
over the location and 
amount of breeding habitat 
increases risk. 

Field surveys to ID breeding 
areas. 

Monitor for amphibian use and if 
necessary, maintain drift fences 
to allow safe access routes 
during spring and summer 
migration/movements.  

Retain shrub cover in riparian 
areas. 

Erosion and water management 
strategies in place during 
construction and operation.  

Low 

Effective sediment and water 
management will reduce risk 
significantly.  Fieldwork to locate 
breeding areas will further reduce 
risk. 

B1-8.3 AK Direct loss of 
habitats along 
the Taku River 
due to the 
operation of the 
ACB within the 
river corridor. 

Living 
(Breeding 
habitat) 

Low 

ACB operation along the Taku River may affect 
57 ha (< 1%) of total available habitat on the east 
side of Canyon Island. 

Moderate 

Documentation of breeding ponds 
and habitat use by long-toed 
salamanders, western toad and 
spotted frog exists.  The magnitude 
and severity could vary significantly 
depending on actual use.   

Direct effects to habitat 
resulting from the ACB 
operation will cease as soon 
as the project is closed down.   

Moderate  

Modelled habitat loss is 
small in relation to 
available habitat but 
uncertainty over the level 
of use increases risk. 

Field surveys to ID breeding 
areas. 

Monitor for amphibian use and 
maintain critical breeding areas 
by diverting ACB around sites 
where possible.   

Low 

Field surveys will locate breeding 
areas.  Avoiding these areas should 
minimize the risk. 
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Habitat 
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Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-8.4 BC and 
AK 

Indirect loss of 
habitats along 
the Taku River 
and Inlet due to 
the operation of 
the ACB within 
the river 
corridor. 

Living 
(Breeding 
habitat and 
upland areas) 

Nil 

No additional habitats along the Taku River and 
Inlet will be affected by the operation of the ACB 
system as compared to the current disturbance 
from jet boat traffic (currently 201 ha of potential 
habitat in BC and 414 ha in Alaska (1 and 2% of 
the total habitat respectively) are potentially 
affected by river traffic.   

High 

Modeling assumptions relating to 
area affected by indirect effects 
were conservative and looked at 
the maximum potential indirect 
effects.   

Indirect effects resulting from 
the ACB operation will cease 
as soon as the project is 
closed down. 

Nil 

Based on conservative 
modeling, no additional 
potential habitat will be 
affected by ACB traffic as 
compared to baseline 
scenario. 

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Nil 

No additional potential habitat will be 
affected by ACB traffic as compared 
to baseline scenario. 

B1-8.5 BC Habitat 
fragmentation 
resulting from 
the 
development of 
the ACB 
landing and 
access road. 

Living 
(Breeding and 
upland areas) 

Low 

The development consists of 11 km of 30 m wide 
roads and 9 ha of altered land at the landing that 
will bisect amphibian habitats.   

Extensive potential habitats outside of 
development area so amount of habitat isolated is 
small in comparison to available.   

Moderate 

The degree of habitat 
fragmentation could vary 
significantly depending on 
hydrological changes.   

Confirmation of breeding habitats is 
required. 

Once roads and landings have 
been deactivated and 
hydrology patterns restored, 
shrubs will re-establish within 
10-20 years

1
 providing 

continuous habitat between 
upland and breeding areas. 

Moderate 

Drainage culverts will likely 
help maintain connections 
between aquatic habitats. 

Uncertainty of over the 
location and amount of 
breeding habitat increases 
risk. 

Field surveys to ID breeding 
areas. 

If necessary, install amphibian 
tunnels and maintain drift fences 
during breeding and dispersal to 
aid in safe passage.   

Retain shrub cover in riparian 
areas and maintain hydrology 
flows and aquatic connections.  

Monitor amphibian use for 
effectiveness. 

Low 

Fieldwork to identify breeding sites 
will lower risk. 

Maintenance of aquatic connections 
and other mitigation measures should 
ensure risk is minimized.  

B1-8.6 BC  Habitat 
fragmentation 
resulting from 
the operation of 
the ACB along 
the Taku River. 

Living 
(Breeding and 
upland areas) 

Nil 

Fragmentation of amphibian habitat is not expected 
to occur in this area.  Currently, the width of the 
channel and the water volumes and velocities 
within Taku River and Inlet likely act as a semi-
permeable or possibly complete barrier to 
amphibian movements between opposite banks.  
The addition of the ACB is not expected to change 
this.   

High 

Operation of the ACB along the 
Taku River and Inlet is not 
expected to increase habitat 
fragmentation. 

Not applicable – the ACB 
operation is not expected to 
increase habitat 
fragmentation. 

Nil 

The Taku River and Inlet 
are assumed to act as a 
semi-permeable or 
possibly complete barrier 
to amphibian movements; 
the addition of the ACB is 
not expected to affect this. 

No mitigation measures 
identified. 

Nil 

The Taku River and Inlet are 
assumed to act as a semi-permeable 
or possibly complete barrier to 
amphibian movements; the addition 
of the ACB is not expected to affect 
this, 

B1-8.7 AK Habitat 
fragmentation 
resulting from 
the operation of 
the ACB along 
the Taku River 
and Inlet. 

Living 
(Breeding and 
upland areas) 

Low 

Currently, the width of the channel and the water 
volumes and velocities within Taku River and Inlet 
likely act as a semi-permeable or possibly 
complete barrier to amphibian movements between 
opposite banks.  The addition of the ACB is not 
expected to change this.   

Fragmentation of amphibian habitat may occur in 
the Canyon Island area if overland use causes 
channelization and increased flows, however, 
should this occurs, the amount of habitat affected 
is low in relation to the available habitat. 

High 

Operation of the ACB along the 
Taku River and Inlet is not 
expected to increase habitat 
fragmentation. 

Uncertainty regarding the potential 
for channelization due to ACB 
operation and the location of 
breeding habitats, however, 
modelling indicates that amount of 
habitat potentially affected is small 
in relation to available.  

Unknown – if channelization 
occurs, uncertain as to when/if 
this process would be 
reversed. 

Low 

Only area where the ACB 
development may increase 
habitat fragmentation is 
the overland route along 
Canyon Island, and 
amount of habitat 
potentially affected is small 
in relation to available. 

Field surveys to ID breeding 
areas. 

Low 

Only area where the ACB 
development may increase habitat 
fragmentation is the overland route 
along Canyon Island, and amount of 
habitat potentially affected is small in 
relation to available. 
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Habitat Matrix B-21 

Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-8.8 BC and 
AK 

Total direct 
effects 

Living 
(Breeding and 
upland areas) 

Low 

The development of the ACB system will directly 
affect 73 ha of amphibian habitat, <1% of the total 
available habitat (some of the habitat being directly 
affected by the ACB development is currently being 
indirectly affected by the jet boat traffic along the 
river). 

Moderate  

There is a high level of confidence 
surrounding the amount of habitat 
lost to the construction and use of 
the ACB road and landing, 
however, there is uncertainty 
surrounding the amount and 
distribution of amphibian habitat 
that could be lost around Canyon 
Island.  

Once the project is shut down 
and hydrology patterns 
restored, shrubs will re-
establish within 10-20 years

1
 

providing cover in upland 
habitats and along migration 
routes and provide suitable 
breeding areas. 

Moderate  

Modelled habitat loss is 
small in relation to 
available habitat, nut 
uncertainty over the level 
of use increases risk. 

Field surveys to ID breeding 
areas. 

Retain shrub cover in riparian 
areas and maintain hydrology 
flows and aquatic connections.   

If necessary, maintain drift fences 
along road during breeding and 
dispersal to aid in safe passage. 

Road construction to occur 
outside of breeding season to 
reduce disruption. 

Diverting ACB around critical 
breeding sites where possible.   

Monitor amphibian use for 
effectiveness. 

Low 

Field surveys will locate breeding 
areas.  Avoiding these areas should 
minimize the risk. 

B1-8.9 BC and 
AK 

Total indirect 
effects 

Living 
(Breeding and 
upland areas) 

Low  

As compared to the current/baseline scenario, the 
ACB development will indirectly affect an additional 
257 ha, <2% of the total available habitat.   

Moderate  

The modelling of indirect effects is 
considered conservative.   

However, it is unlikely that the 
entire area is used by amphibians.  
Potential magnitude will vary 
depending on actual use.  
Confirmation of breeding habitats is 
required. 

Indirect effects resulting from 
the ACB development will 
cease as soon as the project 
is closed down. 

Moderate 

Modelled amount of 
potential breeding habitat 
affected is small, but 
uncertainty over the actual 
location and amount of 
breeding habitat increases 
risk. 

Field surveys to ID breeding 
areas. 

Monitor for amphibian use and if 
necessary, maintain drift fences 
to allow safe access routes 
during spring and summer 
migration/movements.  

Retain shrub cover in riparian 
areas. 

Erosion and water management 
strategies in place during 
construction and operation.  

Low 

Effective sediment and water 
management will reduce risk 
significantly.  Fieldwork to locate 
breeding areas will further reduce 
risk. 

B1-8.10 BC and 
AK 

Total habitat 
effects (direct 
and indirect) 

Living 
(Breeding and 
upland areas) 

Low 

Compared to the current/baseline scenario, the 
ACB development will affect an additional 276 ha 
of potential amphibian habitat (<2% of the total 
available habitat). 

Moderate  

The area assessed for the habitat 
effects is considered conservative, 
but it is unlikely that the entire area 
is used by amphibians.  Potential 
magnitude will vary depending on 
actual use.  Confirmation of 
breeding habitats is required. 

Once the project is shut down 
and hydrology patterns 
restored, indirect effects will 
cease immediately, while 
shrub cover will re-establish 
within 10-20 years. 

Moderate 

Modelled amount of 
potential breeding habitat 
affected is small, but 
uncertainty over the actual 
location and amount of 
breeding habitat increases 
risk. 

Field surveys to ID breeding 
areas. 

Monitor for amphibian use and if 
necessary, maintain drift fences 
to allow safe access routes 
during spring and summer 
migration/movements.  

Retain shrub cover in riparian 
areas. 

Erosion and water management 
strategies in place during 
construction and operation.  

Mitigation by design - Use middle 
of the river/inlet channel as much 
as possible to avoid potential 
habitats along the edges. 

Low 

Fieldwork to locate breeding areas, 
along with other mitigation will reduce 
risk. 

B1-9 Rare Plants and Ecosystems 

B1-9.1 BC Direct loss of 
rare plants 
resulting from 
the creation of 
the ACB road 
and landing. 

N/A Low 

No rare plants observed during assessments of 
infrastructure areas. 

No wetland habitats containing potential rare plants 
are affected.  Less than 20 ha (< 0.1%) of forested 
habitats with potential for Dwarf bog bunchberry 
and Cryptic Paw lichen will be affected. 

Moderate 

Rare plant assessments limited 
due to uncertainty in road location 
during assessment.  Extent of 
habitat affected is very small. 

Dwarf bog bunchberry could 
re-establish within 20-40 
years

1 
in shrub habitats; 

Cryptic Paw requires old 
forests, which would likely not 
be established in less than 
250 years

1
. 

Moderate  

Small amount of potential 
habitat effected, however, 
uncertainty in road location 
during the assessment 
increases the risk. 

Mitigation by design - ACB road 
location avoids majority of 
mature/old forest as it follows old 
road location. 

Erosion and water management 
strategies in place during 
construction and operations to 
maintain soil and water quality. 

Moderate 

Small amount of potential habitat 
effected, however, uncertainty in road 
location during the assessment 
increases the risk. 
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Reference 

Number 
Study 

Area 

Potential 

Effect 

Seasonal 

Habitat 

Affected 

Potential Magnitude/Severity Level of Confidence Duration/ Recovery Time 
Unmitigated Risk 

Assessment 
Mitigation Options Final Risk Assessment 

B1-9.2 BC Direct loss of 
rare 
ecosystems 
resulting from 
the creation of 
the ACB road 
and landing. 

N/A Low 

Road construction is expected to affect <4 ha (< 
0.1%) of the mapped rare ecosystems in BC.   

Moderate  

Mapping and field verification along 
ACB road provides confidence that 
rare ecosystems have not been 
missed. 

Forested and floodplain 
habitats will likely re-establish 
quickly.  Mature ecosystems 
will likely be established within 
80 years

1
. 

Moderate 

Modelled amount of rare 
ecosystems lost is small 
but lack of inventory 
information increases risk 

Mitigation by design - ACB road 
location avoids majority of rare 
ecosystems identified.   

Moderate 

Modelled amount of rare ecosystems 
lost is small.   

1
 Recovery times are based on structural stage development within the CWH and MH biogeoclimatic zones as described in Fuller et al., 2002. 

2 
Reference: Jalkotzy et al., 1997. 

3
 Reference: Intera Environmental Consultants ltd, 1973 in Jalkotzy et al., 1997. 

4
 Reference: Morgantini, 1982 in Jalkotzy et al., 1997. 

5
 Example: Edmonds and Bloomfield, 1984 in Jalkotzy et al., 1997.

  

6
 Example: Thurber et al., 1994 and others in Jalkotzy et al., 1997 

7
 Reference: Powel, 1977 in Jalkotzy et al, 1997.   

8
 Example: Weir, 1995 

9
 Reference: Rescan, 1997 

10
 Reference: Johnson et al., in press 

11
 Reference: Nelson, 1997 
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Mortality Matrix - B1 

Table B-2 Summary of the mortality risks for wildlife associated with the development of the proposed ACB system and potential mitigation options. 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-1 Grizzly Bear 

B2-1.1 BC Increased access 
for regulated 
hunting along 
ACB access road 

Low 

Hunt is well regulated by 
government through LEH 
reporting. 

Seasonal / Periodic / Life of 
Project 

Regulated harvesting 
currently occurs in spring 
and fall and is expected it 
continue through the life of 
the project.  

Low 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

There is some harvesting of 
grizzly bear in the Taku 
River.  It is unlikely that 
Guide Outfitters would 
increase use as industrial 
activities detract from hunt 
quality. 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Nil 

Limited access and 
relatively high degree of 
control for regulated 
hunting limits risk  

Enforce no firearms/no hunting policies for 
employees 

Observe, record, report policy 

Access control for roads with limited or no access 
by the public 

Monitoring of harvest by Province 

Nil 

Limited access to area and relatively high degree 
of control from regulated hunting, along with 
mitigation measures such as no hunting/firearms 
policy for employees and restricted access to 
road limits risk. 

B2-1.2 BC Increased access 
for First Nations 
hunting along 
ACB access road 

Low  

First Nations harvesting is not 
expected to change as a result 
of the ACB development. 

Seasonal / Periodic / Life of 
Project 

First Nations harvesting 
could occur during any 
season (spring to fall) and 
could occur through the life 
of the project.  

Nil  

Difficult to get to ACB road 
as the only access is by boat 
or air.   

Currently there is no First 
Nations harvesting occurring 
in the area.

2, 19
 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Nil 

First Nations harvesting 
is likely to remain non-
existent . 

 

Enforce no firearms/no hunting policies for 
employees 

Observe, record, report policy 

Access control for roads with limited or no access 
by the public 

TRTFN reporting of harvest (Northern Nation 
Alliance) 

Nil 

First Nations harvesting is likely to remain non-
existent. 

B2-1.3 BC Increased access 
for un-regulated 
hunting along 
ACB access road 

Moderate  

Un-regulated hunting is an 
unknown mortality and could be 
severe to species if occurring 
on regular basis. 

Seasonal / Periodic / Life of 
Project 

Un-regulated harvesting 
could occur during any 
season (spring to fall) and 
could occur through the life 
of the project.   

Low 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

Increased number of mine 
personnel within area 
provides more opportunities 
to observe unregulated 
hunting. 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Low 

Limited access and 
increased potential 
observers may reduce 
risk. 

Observe, record, report policy Low 

Limited access with restricted hunting along 
roads, increased potential observers and no 
hunting/firearms policy limits risk. 

B2-1.4 BC Increased 
potential for 
defence of life 
and property 
mortalities 

High 

Potential for moderate to high 
effect if any grizzly bears are 
destroyed. 

Seasonal / Periodic / Life of 
Project 

Interactions with bears 
more likely during spring 
when forage is limited but 
may occur spring through 
fall.  Potential for 
interactions throughout the 
life of the project. 

Moderate 

Improper waste 
management techniques or 
procedures for the handling 
and storage of foods, will 
increase risks. 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Moderate  

If individuals become 
habituated to human 
food sources, mortality 
risks increase. 

Wildlife-Human Conflict Management Program 
policies including guidelines pertaining to electric 
fencing around camps, minimum distances to be 
maintained from bears while working outdoors, 
and non-lethal determent of problem animals. 

Waste Management Plan 

Wildlife Monitoring Program 

Low 

Proper storage and management of garbage, 
food, fuels and other chemicals should help 
prevent habituation to human food sources. 

Guidelines within the Wildlife-Human Conflict 
Management Program should help prevent and if 
necessary, deal with problem animals.    

B2-1.5 BC Collisions with 
vehicles on 
access road 
causing mortality  

High 

Potential for moderate to high 
severity if any grizzly bears are 
killed in vehicle collisions. 

Seasonal / Periodic / Life of 
Project 

Potential for collisions with 
bears spring to fall 
throughout the life of the 
project.   

Moderate 

Total ACB road is ~10.6 km.  
Low frequency traffic limit 
likelihood of collisions 
(assuming ~20 ore truck 
trips/day and 20 pickup 
trips/day). 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Moderate 

Short distance of ACB 
road, and low traffic 
frequency limit 
likelihood of collisions. 

Wildlife right-of-way policy and speed limits for 
vehicles  

ID potential wildlife crossing areas 

Minimize traffic during dawn and dusk 

Wildlife Monitoring Program 

Low 

Short distance of ACB road, ID of high use area, 
wildlife right-of-way policy, low traffic frequency 
and low speeds limit likelihood of collisions. 
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Mortality Matrix - B2 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-1.6 BC 
and 
AK 

Collisions with 
ACB or 
tug/towing 
vessels in Taku 
River or Inlet 

Moderate 

Potential for moderate severity 
if sufficient numbers of 
collisions occur. 

Seasonal / Periodic / Life of 
Project 

Potential for collisions with 
bears spring to fall 
throughout the life of the 
project.   

Low 

Low frequency of barge 
traffic and slow speeds of 
ACB limit likelihood of 
collisions. 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Low 

Low frequency of barge 
traffic and slow speeds 
of ACB limit likelihood 
of collisions. 

Wildlife right-of-way policy and speed limits for 
vehicles  

ID potential wildlife crossing areas 

Wildlife Monitoring Program 

Very Low 

ID of interaction areas and wildlife right-f-way 
policies combined with low frequency and 
speeds of ACB limit likelihood of collisions. 

B2-1.7 BC 
and 
AK 

Increase mortality 
due to reduced 
productivity or 
health due to 
decreased ability 
to use/access 
foraging or 
security habitats 

Moderate 

Potential for moderate severity 
if exclusion from habitats is 
sufficient to cause mortality due 
to reduced foraging activities or 
inter and intra-species conflicts. 

Seasonal / Periodic / Life of 
Project 

Interactions between bears 
and exclusion from habitats 
possibly more likely during 
spring when forage is 
limited but may occur 
spring through fall. 

Potential for effect 
throughout the life of 
project. 

Low  

Small amount of habitat 
affected for most of the year, 
exception is early spring 
when moderate level of 
habitat may be affected.   

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Low  

Small amount of habitat 
affected for most of 
year.  During early 
spring moderate level 
of habitat is potentially 
affected, but effect on 
population is still 
expected to be low. 

Mitigation by design - Road layout avoids high 
value habitats. 

Reclamation after project will re-vegetate 
disturbed areas using appropriate native species.  

Monitoring of native species re-planting trials 
through test plots. 

Reduce noise along roads by avoiding the use of 
‘Jake’ brakes 

Minimize road traffic during dawn and dusk when 
bears are likely to be most active. 

Use vegetation screens to provide for visual and 
sound barriers. 

Mitigation by design - Use the middle of the 
river/inlet channel as much as possible to avoid 
potential habitats along edges. 

Wildlife right-of-way policy. 

Develop monitoring program to determine 
effectiveness and adjust if required. 

Low 

Small amount of habitat affected. 

B2-2 Black Bear 

B2-2.1 BC Increased 
potential for 
defence of life 
and property 
mortalities 

Moderate 

Based on black bear population 
levels, mortalities resulting from 
defence of life and property are 
not expected to exceed 
moderate severity. 

Seasonal / Periodic / Life of 
Project 

Interactions with bears 
more likely during spring 
when forage is limited but 
may occur spring through 
fall.  Potential for 
interactions throughout the 
life of the project. 

Moderate 

Improper waste 
management techniques or 
procedures for the handling 
and storage of foods, will 
increase risks. 

May take 3 
generations 
(~30-45 years)

1
 

to recover. 

Moderate  

If individuals become 
habituated to human 
food sources, mortality 
risks increase. 

Wildlife-Human Conflict Management Program 
policies including guidelines pertaining to electric 
fencing around camps, minimum distances to be 
maintained from bears while working outdoors, 
and non-lethal determent of problem animals. 

Waste Management Plan 

Wildlife Monitoring Program 

Low 

Proper storage and management of garbage, 
food, fuels and other chemicals should help 
prevent habituation to human food sources. 

Guidelines within the Wildlife-Human Conflict 
Management Program should help prevent and if 
necessary, deal with problem animals.    

B2-3 Moose 

B2-3.1 BC Increased access 
for regulated 
hunting along 
ACB access road 

Low  

Hunt is regulated by 
government through hunter 
harvest reporting. 

Seasonal / Periodic / 
Operation 

Regulated hunting is 
currently restricted to the 
fall season. 

 

Low 

Access to area is only by air 
or boat, which limits ability 
for many people to 
undertake activity. 

May take 3 
generations 
(~15-18 years)

3
 

to recover.  

Low 

Limited access and 
relatively high degree of 
control for mortality 
from regulated hunting 
limits risk.  

Enforce no firearms/no hunting policies for 
employees 

Observe, record, report policy 

Access control for roads with limited or no access 
by the public 

Monitoring of mortality by province and 
populations by proponent. 

Low 

Limited access to area and relatively high degree 
of control from regulated hunting, along with 
mitigation measures such as no hunting/firearms 
policy for employees, and restricted access to 
road limits risk. 



Revised Version August 15, 2008 

Mortality Matrix - B3 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-3.2 BC Increased access 
for First Nations 
hunting along 
ACB access road 
(year-round) and 
along ACB route 
in winter 

Low 

First Nations harvesting is not 
expected to change as a result 
of the ACB development. 

Year-round / Periodic / Life 
of Project 

Some First Nations 
harvesting has occurred

19
 

and could continue to occur 
during any season through 
the life of project. 

Nil 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

There is limited opportunistic 
First Nations harvesting 
occurring in the area.  

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Nil 

First Nations harvesting 
in study area is likely to 
remain non-existent.  
Limited access to ACB 
road limits risk of 
increased harvesting 
along the proposed 
road. 

Enforce no firearms/no hunting policies for 
employees 

Observe, record, report policy 

Access control for roads with limited or no access 
by the public 

TRTFN reporting of harvest (Northern Nation 
Alliance) 

Nil 

First Nations hunting is likely to remain non-
existent.  Limited access to the ACB road  limits 
risk of increased harvesting along road. 

B2-3.3 BC Increased access 
for un-regulated 
hunting along 
ACB access road 
(year-round) and 
along ACB route 
in winter 

Moderate   

Un-regulated hunting is an 
unknown mortality and could be 
severe if occurring on a regular 
basis. 

Concern that there is some un-
regulated hunting in the Taku 
area

4
. 

Year-round / Periodic / Life 
of Project 

Un-regulated hunting could 
occur in any season. 

Low 

Difficult to get to ACB 
access road as access to 
area is only by air or boat. 

Access for hunting along the 
Taku River in winter is 
unlikely to change due to the 
addition of the ACB traffic. 

Increased number of 
personnel in the area as a 
result of the mine and ACB 
operation provides more 
opportunities to observe 
unregulated hunting. 

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Low  

Limited access and 
increased potential 
observers may reduce 
risk 

Observe, record, report policy Low 

Increased number of potential observers and 
observe, record, report policy may reduce risk 
throughout the study area. 

B2-3.4 BC Increased 
potential for 
mortalities in 
defence of life 
and property. 

Moderate 

Based on population levels, 
mortalities resulting from 
defence of life and property are 
not expected to exceed 
moderate severity. 

Year-round / Periodic / Life 
of Project 

Potential for interactions 
may be highest during 
winter (defence of young) 
but could occur year-round 
throughout the life of the 
project. 

Low  

Unlikely that any encounters 
would result in mortality. 

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Low 

Unlikely encounters 
would result in 
mortality, highest risk is 
during the winter 
(limited movements and 
protection of calves).  

Wildlife-Human Conflict Management Plan 
policies including guidelines pertaining to 
minimum distances to be maintained from wildlife 
while working outdoors and no harassment of 
wildlife. 

Wildlife Monitoring Program 

Low 

Unlikely that encounters would result in mortality.   

B2-3.5 BC Collisions with 
vehicles on 
access road 
causing mortality. 

Moderate  

Potential for moderate severity 
if sufficient number of collisions 
occur 

High seasonal moose densities 
in high value habitats increases 
probability of interactions. 

Year-round / Periodic / Life 
of Project 

Potential for collisions with 
moose year-round 
throughout the life of the 
project.   

Low 

Total ACB road is ~10.6 km.  
Low frequency traffic limit 
likelihood of collisions 
(assuming ~20 trips/day). 

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Low 

Short distance of ACB 
road, and low traffic 
frequency limit 
likelihood of collisions. 

Wildlife right-of-way policy and speed limits for 
vehicles  

Minimize traffic during dawn and dusk when 
animals may be most active and visibility is low 

Wildlife Monitoring Program (including ID potential 
wildlife crossing areas – use signage to warn 
users) 

Low 

Short distance of ACB road, ID of high use area, 
wildlife right-of-way policy, low traffic frequency 
and low speeds limit likelihood of collisions. 

B2-3.6 BC 
and 
AK 

Collisions with 
ACB or 
tug/towing 
vehicles in Taku 
River or Inlet 

Low  

Limited radio-collar and 
population assessment data 
suggests that some 
movements across the Taku do 
occur.  Crossings appear to 
take place at numerous 
locations including near the 
AK/BC border, on the 
Tulsequah above the Taku 
confluence and on the Taku 
above the Tulsequah 
confluence. 

Potential for collision with the 
ACB is believed to be low. 

Year-round / Periodic / Life 
of Project 

Potential for collisions with 
moose year-round 
throughout the life of the 
project.   

Low 

Low frequency of barge 
traffic and slow speeds of 
ACB limit likelihood of 
collisions. 

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Low 

Low frequency of barge 
traffic and slow speeds 
of ACB limit likelihood 
of collisions. 

Wildlife right-of-way policy (and scout boat) 

ID potential wildlife crossing areas 

Wildlife Monitoring Program 

Low 

ID of interaction areas and wildlife right-of-way 
policies combined with low frequency and 
speeds of ACB limit likelihood of collisions. 
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Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-3.7 BC 
and 
AK 

Increased 
predation by 
wolves using 
ACB route or 
along ACB 
access road 

Low  

ACB travel during the winter 
may facilitate wolf movements 
by maintaining a packed trail 
along the Taku River and 
thereby increase the ability of 
wolves to access moose.  
Similarly, the ACB road could 
be used as a travel corridor by 
wolves in the winter.    

Seasonal/ Periodic / Life of 
Project 

The increased ability of 
wolves to prey on moose 
within the study area is 
limited to the winter 
season. 

Potential for interactions 
throughout the life of the 
project.  

Unknown 

The extent to wolves will use 
the ACB track and ACB road 
as well as the level to which 
this will increase wolf 
predation in the study area 
is not well understood.    

The potential for increased 
moose mortality, may vary 
highly between years due to 
wolf movements. 

Uncertainty regarding the 
number of wolves that may 
be able to take advantage of 
the ACB corridors although 
likely limited. 

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Moderate 

If wolf predation 
increases significantly 
within the study area as 
a result of the ACB 
road and ACB track 
along the Taku River in 
the winter, there is the 
possibility of a 
moderate level of 
moose mortality. 

Document observations of wolf movements and 
kill locations in relation to roads and ACB route.   

Moderate 

Increased predation by wolves as a result of their 
increased ability to move through the study area 
due to the ACB road and the ACB track along the 
Taku River is expected to present a low risk to 
moose populations, however, due to 
uncertainties around the extent to which wolves 
will use these corridors and the impact this will 
have on moose predation this risk may be 
moderate.   

B2-3.8 BC 
and 
AK 

Increase mortality 
due to reduced 
productivity or 
health due to 
decreased ability 
to use/access 
foraging or 
security habitats 

Moderate 

Amount of habitat affected by 
the ACB development is small, 
with the exception of the early 
spring when the amount of 
habitat affected is moderate. 
The greatest risks result from 
habitat fragmentation of winter 
habitats due to the creation of 
the ACB road and the operation 
of the ACB along the Taku 
River. 

Year-round / Periodic / Life 
of Project 

The exclusion of moose 
from high value habitats 
could occur at any time of 
the year, although highest 
effects are expected during 
the winter. 

Potential for effect 
throughout the life of 
project. 

Unknown  

Uncertainty regarding the 
effect of the ACB operation 
along the Taku River in the 
winter and the extent to 
which habitat fragmentation 
will occur as a result.    

May take 3 
generations 
(~15-18 years)

3
 

to recover. 

Moderate 

Potential for moderate 
mortalities if in addition 
to habitat lost to direct 
and indirect effects of 
the ACB road and 
landing, the operation 
of the ACB along the 
Taku River in the winter 
excludes moose from 
high value habitats on 
the other side of the 
River. 

Road layout and design avoids the majority of 
high value habitats by avoiding wetland and 
floodplain habitats to large extent.   

Reclamation after project will restore foraging 
habitats quickly using appropriate native species. 

Reduce noise along roads by avoiding the use of 
“Jake” brakes 

Minimize traffic during dawn and dusk when 
moose are likely to be most active. 

Use vegetation screens to provide for visual and 
sound barriers where possible. 

Brush and timber from road clearing will be 
distributed or piled and burned along roads.   

Windrowing will be limited to 1 m high or wide. 

Snow will be pushed to lower slopes as much as 
possible (not banked) and snow banks will be 
contoured to be low and narrow as possible.  If 
necessary, gaps will be created in banks allow 
moose to cross the road, recommended that there 
be crossing opportunities every 200 m where 
necessary. 

Mitigation by design – Use  the middle of the river 
channel as much as possible to avoid potential 
habitats along edges. 

Wildlife right-of-way policy (scout boat). 

Monitoring to determine crossing locations, if 
assumptions about moose movements are correct 
and whether ACB travel creates snow banks that 
limit movements. 

Possible mitigation would be to create passages 
through snow banks at potential crossing points. 

Low  

With mitigation measures, the mortality risk from 
habitat loss due to the ACB project is believed to 
be low, although there is some uncertainty 
around fragmentation effects that may increase 
this risk slightly.  The proposed monitoring 
should decrease this uncertainty and ensure that 
project effects due to habitat loss are minimized.  
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Mortality Matrix - B5 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-4 Wolves 

B2-4.1 BC and AK Increased access 
for regulated 
hunting/ trapping 
along ACB access 
road and ACB 
route 

Low 

Hunting and trapping is 
regulated by government.  

Year-round / Periodic / 
Operation 

Between regulated hunting 
and trapping the potential for 
mortality occurs year-round. 

Nil 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Nil 

Limited access and 
relatively high degree 
of control for regulated 
hunting limits risk  

Enforce no firearms/no hunting policies for 
employees 

Observe, record, report policy 

Access control for roads with limited or no 
access by the public 

Monitoring of mortality by province 

Nil 

Limited access to area and relatively high degree 
of control from regulated hunting, along with 
mitigation measures such as no hunting/firearms 
policy for employees, and restricted access to 
road limits risk. 

B2-4.2 BC and AK Increased access 
for First Nations 
hunting/ trapping 
along ACB access 
road and along 
ACB route in 
winter 

Low  

First Nations harvesting is not 
expected to change as a result 
of the ACB development. 

Year-round / Periodic / Life 
of Project 

First Nations harvesting 
could occur during any 
season throughout the life of 
the project.  Some 
harvesting has occurred in 
past in area

19
. 

Nil 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

Access for hunting along the 
Taku River in winter is 
unlikely to change due to the 
addition of the ACB traffic. 

Currently no known First 
Nations harvesting 

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Nil 

Limited access to area 
limits risk. 

Enforce no firearms/no hunting policies for 
employees 

Observe, record, report policy 

Access control for roads with limited or no 
access by the public 

Monitoring of populations and mortality 

Nil 

Operation of the ACB along the Taku River in the 
winter is unlikely to change opportunities for 
hunting and trapping in this area. 

Limited access to the ACB road limits risk of 
increased harvesting along road.  

B2-4.3 BC and AK Increased access 
for un-regulated 
hunting/ trapping 
along ACB access 
road and along 
ACB route in 
winter 

Moderate  

Un-regulated hunting is an 
unknown mortality and could be 
severe to species if occurring 
on regular basis. 

Year-round / Periodic / Life 
of Project 

Un-regulated harvesting 
could occur during any 
season.  

Low 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

Access for hunting along the 
Taku River in winter is 
unlikely to change due to the 
addition of the ACB traffic. 

Increased number of mine 
personnel within area 
provides more opportunities 
to observe unregulated 
hunting. 

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Low  

Limited access and 
increased potential 
observers may reduce 
risk 

Observe, record, report policy 

 

Low 

Operation of the ACB along the Taku River in the 
winter is unlikely to change opportunities for 
hunting and trapping in this area. 

Increased number of potential observers and the 
observe, record, report policy may reduce risk of 
unregulated hunting and trapping throughout the 
study area. 

B2-4.4 BC Increased potential 
for defence of life 
and property 
mortalities 

Low  

Unlikely that there will be 
sufficient numbers of mortalities 
based on tendency of wolves to 
avoid humans and human 
developments.  

Year-round / Periodic / Life 
of Project 

Wolf mortality in the defence 
of life and property could 
occur at any time of the year 
throughout the life of the 
project. 

Low  

Wolves generally avoid 
humans and there are very 
few records of wild wolves 
attacking humans

6
.  

However, if wolves become 
habituated to humans and 
human food, the risk may 
increase. 

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Low  

The threat to humans 
and human property is 
expected to be low 
unless wolves become 
habituated to humans 
and/or human foods. 

Implement waste management techniques 
and procedures for the storage and use of 
food, fuels, and other chemicals. 

Prohibit the feeding of wildlife by employees. 

Utilise electric fencing around camps to 
prevent wildlife entry. 

 

Low  

Mitigation should ensure that wolves do not 
become habituated to humans and human food, 
as a result the risk to humans and human property 
from wolves is expected to be low to nil. 

B2-4.5 BC Collisions with 
vehicles on ACB 
road causing 
mortality 

Moderate 

Based on population levels, 
potential for moderate severity 
if sufficient number of collisions 
occur 

Year-round / Periodic / Life 
of Project 

Wolf mortality as a result of 
vehicle collisions could 
occur at any time of the year 
throughout the life of the 
project. 

Low  

ACB access road is 10.6 km 
and there is expected to be 
a low frequency of traffic and 
wolves along roads.   

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Low  

Short distances of 
ACB road and 
infrequency of traffic 
interact with low wolf 
densities. 

 

Speed restrictions along roads 

Wildlife right-of-way policy. 

Minimize traffic during dawn and dusk when 
animals are likely to be most active and 
visibility is low.  

Low  

Short distance of ACB road, wildlife right-of-way 
policy, low traffic frequency and low speeds as 
well as low wolf densities in the vicinity of the 
proposed road limit likelihood of collisions. 



Revised Version August 15, 2008 

Mortality Matrix - B6 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-4.6 BC and AK Collisions with 
ACB or tug in Taku 
River or Inlet 

Low 

The potential for collisions with 
the ACB is very low.   

Year-round / Periodic / Life 
of Project 

Wolf mortality as a result of 
collisions with the ACB could 
occur at any time of the year 
throughout the life of the 
project. 

Low 

During open water season, 
wolves may cross the river 
but crossing are expected to 
be infrequent.  During 
winter, wolves may travel 
along the ice but ACB 
speeds are expected to be 
significantly less than those 
of a wolf.   

Low frequency of ACB travel 
also limits risk. 

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Low 

Low speeds of the 
ACB in the winter and 
infrequency of river 
crossings during open 
water limit likelihood of 
collisions. 

Wildlife right-of-way policy  

 

Low 

Wildlife right-of-way policies combined with low 
frequency and speeds of ACB limit likelihood of 
collisions. 

B2-4.7 BC and AK Project effects 
(both habitat and 
mortality effects) 
lead to a decline in 
moose (and other 
prey) populations 
resulting in 
starvation, 
reduced 
productivity and in 
the worst case, 
potential wolf 
control measures 

Moderate to High 

Wolf mortality could result from 
several interactions including: 

Declining prey populations as a 
result of habitat and mortality 
effects from the project 
(including prey mortality from 
increased wolf predation – this 
may initially result in an 
increase in wolf populations but 
as prey populations decline 
wolf numbers may follow). 

Year-round / Periodic / Life 
of Project 

The exclusion of wolves 
from high value habitats and 
interactions between wolves 
and their prey could occur at 
any time of the year, 
although highest effects are 
expected during the winter. 

Potential for effect 
throughout the life of project. 

Unknown  

Uncertainty regarding the 
effect of the ACB project on 
the interactions between 
wolf populations and prey 
populations such as moose.  

May take 3 
generations 
(~18-21 years)

5
 

to recover.  

Unknown 

Exclusion from 
habitats is not 
expected to have a 
large impact on wolf 
populations, however, 
uncertainties regarding 
the interactions 
between wolves and 
prey populations and 
influences that the 
ACB project may have 
on those interactions 
increase risk. 

As per mitigation measures outlined in 
habitat risk table. 

Monitoring of moose populations. 

Monitoring to identify wolf movements and kill 
locations in relation to roads and ACB route.   

Unknown 

With mitigation measures, the mortality risk from 
habitat loss due to the ACB project is believed to 
be low.  Monitoring should determine whether 
predator/prey dynamics are significantly altered 
and whether prey populations significantly 
decrease, in which case, additional mitigation 
options may need to be considered. 

B2-5 Fisher 

B2-5.1 BC Increased access 
for regulated 
trapping along 
ACB access road 

Nil 

In BC, trapping is usually self-
regulated by trapper, but 
trappers must report all fisher 
harvest to MOE.  In Alaska, all 
fisher harvest must be reported 
to the Alaska Department of 
Fish and Game. 

Within BC, no known fisher 
harvest occurred within the 
Tulsequah/Taku area between 
1985 and 2003

8
.  In Alaska, 

only one fisher was reported 
harvested in the Taku between 
1996 and 2005

9
. 

Seasonal/ Periodic / Life of 
Project 

Any trapping of fisher would 
likely occur in the winter.   

The potential for trapping 
along the road will only 
occur through the life of the 
project; following project 
closure the road will be 
reclaimed. 

Low 

Difficult to access area as 
only access is by boat or air. 

The roads associated with 
the ACB development are all 
located within a single 
trapline area.   

Low fisher numbers in area 
limit potential gain from 
trapping efforts. 

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

Nil 

Access is limited and 
the BC area is located 
in a single trapline 
area, both of which 
limit the likelihood of 
increased harvest 
levels.   

Enforce no firearms/no hunting/no trapping 
policies for employees 

Observe, record, report policy 

Access control for roads with limited or no 
access by the public 

Monitoring of mortality by province (through 
trapline records). 

Nil 

Operation of the ACB along the Taku River in the 
winter is unlikely to change opportunities for 
trapping in this area. 

 

B2-5.2 BC and AK Increased access 
for First Nations 
trapping along 
ACB access road 
(year-round) and 
along ACB route in 
winter. 

Nil 

First Nations harvesting is not 
expected to change as a result 
of the ACB development. 

Seasonal/ Periodic / Life of 
Project 

Any trapping of fisher would 
likely occur in the winter.   

The potential for trapping 
along the road will only 
occur through the life of the 
project; following project 
closure the road will be 
reclaimed. 

Low 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

Access for trapping along 
the Taku River in winter is 
unlikely to change due to the 
addition of the ACB traffic. 

Low fisher numbers in area 
limit potential gain from 
trapping efforts.  

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

Nil 

Access is limited and 
the single trapline 
holder is a First 
Nation’s member.   

Enforce no firearms/no hunting/no trapping 
policies for employees 

Observe, record, report policy. 

Nil 

Operation of the ACB along the Taku River in the 
winter is unlikely to change opportunities for 
trapping in this area. 
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Mortality Matrix - B7 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-5.3 BC and AK Increased access 
for un-regulated 
trapping along 
ACB access road 
(winter) and along 
ACB route in 
winter. 

Low 

Un-regulated trapping is an 
unknown mortality and the 
effects could be severe if it 
occurs on a regular basis. 

Seasonal/ Periodic / Life of 
Project 

Any trapping of fisher would 
likely occur in the winter.   

The potential for trapping 
along the road will only 
occur through the life of the 
project; following project 
closure the road will be 
reclaimed. 

Low 

Difficult to get to ACB road 
as the only access is by boat 
or air.   

Access for trapping along 
the Taku River in winter is 
unlikely to change due to the 
addition of the ACB traffic. 

Low fisher numbers in area 
limit potential gain from 
trapping efforts.  

Increased number of mine 
personnel within area 
provides more opportunities 
to observe unregulated 
trapping. 

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

Low  

Access is limited and 
low numbers limit 
potential gain from 
trapping efforts.  
Increased number of 
potential observers 
may reduce risk.  
However, due to the 
small estimated size of 
the population, even a 
small increase in 
harvest levels could 
pose a high risk to the 
population. 

Observe, record, report policy. 

 

Low 

The increased number of potential observers in 
the study area and observe, record, report policy 
may help reduce the risk of un-regulated trapping. 

B2-5.4 BC Health and 
mortality risks 
associated with 
the ingestion of 
chemicals or other 
human garbage. 

High 

Low fisher densities in area 
decrease probability of 
interactions; intra-sexually 
exclusive home ranges may 
limit number of individuals in 
vicinity of camps and landings.  
However, if sufficient numbers 
of mortalities occur effects to 
population could be severe.  

Year-round/ Periodic / Life of 
Project 

The potential for fisher to 
ingest chemical or human 
garbage associated with the 
ACB development could 
occur year-round throughout 
the project.  

Moderate 

Camps and human use may 
increase likelihood of 
interaction.  

If proper waste management 
techniques or procedures for 
the handling and storage of 
foods, fuels and other 
chemicals are not followed 
individuals may become 
habituated to human food 
sources and risks may 
increase. 

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

 Moderate 

If individuals become 
habituated to human 
food sources, mortality 
risks increase.  Due to 
small estimated size of 
the population, even a 
small increase in 
harvest levels could 
pose a high risk to the 
population. 

Implement waste management techniques 
and procedures for the storage and use of 
food, fuels and other chemicals. 

Have suitable spill response plan in place. 

Prohibit the feeding of wildlife by employees 
through education plan 

Low 

Waste management, spill response and other 
mitigation measures should ensure that animals 
do not become habituated to humans or human 
food sources and should ensure that wildlife are 
not able to access human foods, chemicals etc. 

B2-5.5 BC Collisions with 
vehicles on road  

High 

Based on low population levels 
in the area, potential for high 
severity if sufficient number of 
collisions occur 

Year-round/ Periodic / Life of 
Project 

The potential for collisions 
with vehicles on the ACB 
road could occur year-round 
throughout the project. 

Low 

The proposed ACB 
development will result in 
~10.6 km of road; the low 
frequency of traffic along the 
roads and low numbers of 
fisher in area result in a low 
likelihood of a collision.   

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

Moderate 

Short distances of 
ACB road and 
infrequency of traffic 
as well as low fisher 
densities result in low 
risk.  However, due to 
the small estimated 
size of the population, 
any road mortalities 
could pose a high risk 
to the population. 

Speed restrictions along roads 

Minimize traffic during dawn and dusk when 
fishers are likely to be most active. 

Wildlife right-of-way policy. 

ID potential wildlife crossing areas. 

Wildlife Monitoring Program. 

Low 

Short distances of ACB road, low traffic volumes 
and speeds, wildlife right-of-way policy and low 
number of fishers in area limits likelihood of 
occurrence. 
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Mortality Matrix - B8 

Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 
Duration to Potential 

Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-5.6 BC and AK Collisions with 
ACB, tugs and 
towing vehicles on 
river 

Nil  

Fishers avoid crossing open 
areas greater than 25 m or 
less

10
.  There have been 

documented cases of fisher 
crossing large rivers

11
, but this 

is likely an infrequent 
occurrence. 

Year-round/ Periodic / Life of 
Project 

The potential for collisions 
with the ACB could occur 
year-round throughout the 
project. 

Low 

At its narrowest point within 
the study area, the width of 
the Taku river (and the 
associated gravel bars) is 
greater than 100 m.   
Because of this, fisher 
crossing of the river is likely 
very infrequent and 
therefore, collisions with the 
ACB would be unlikely to 
occur. 

Low frequency of barge 
traffic and slow speeds of 
ACB also limit likelihood of 
collisions. 

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

Nil  

Low frequency of 
barge traffic, low 
speeds of ACB and 
low likelihood of 
fishers crossing the 
ACB route limits risk. 

Wildlife right-of-way policy. 

Wildlife Monitoring Program. 

Nil 

Low frequency of barge traffic, low speeds of ACB 
and low likelihood of fishers crossing the ACB 
route limits risk. 

B2-5.7 BC  Increase mortality 
due to reduced 
productivity or 
health due to 
decreased ability 
to use/access 
foraging or 
security habitats 

Low 

Amount of habitat affected 
ranges from low to moderate.   
Potential for increased mortality 
is highest if there is total 
exclusion from affected 
habitats, but this is not 
expected. 

 

Year-round / Periodic / Life 
of Project 

The exclusion of fisher from 
high value habitats could 
occur at any time of the year 
and the potential for effects 
exists throughout the life of 
project. 

Low 

Due to the short length of 
the road, and the low traffic 
volumes, habitat, 
fragmentation effects are 
likely not complete.   

Small extent of habitat 
affected and large amount of 
available habitat suggest 
effects would be limited.    

May take 3 
generations (~9-
12 years)

7
 to 

recover. 

Low 

Extent of habitat 
affected and large 
amount of available 
habitat suggest effects 
would be limited.   

Fragmentation effects 
may have biggest 
impact. 

Mitigation by design - Road layout and 
design avoids the majority of high value 
habitats. 

Reclamation after project will restore foraging 
habitats within 10-20 years using appropriate 
native species. 

Prior to road construction, field crews 
conducting bird nesting surveys looked for 
potential fisher denning cavities in any large 
diameter cottonwood trees at the ACB 
landing site and along portions of the road.  
No potential dens were located. 

Reduce noise along roads by avoiding the 
use of Jake’ brakes 

Minimize traffic during dawn and dusk when 
fishers are more likely to be most active. 

Use vegetation screens to provide for visual 
and sound barriers. 

Mitigation by design - Drainage culverts and 
box culverts will provide crossing 
opportunities for fisher to cross under roads.  
Assume fisher will be using as needed. 

Retain shrub cover in riparian areas adjacent 
to roads. 

Wildlife right-of-way policy. 

Mitigation by design - Use the middle of the 
river/inlet channel as much as possible to 
avoid potential habitats along edges. 

Document sightings and locations. 

Low  

With mitigation measures, the mortality risk from 
habitat loss, including habitat fragmentation 
effects, due to the ACB project is believed to be 
low.  The proposed monitoring should ensure that 
project effects due to habitat loss are minimized.  
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Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 

Duration to Potential 
Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-6 Trumpeter Swan 

B2-6.1 BC Increased access 
for First Nations 
hunting along ACB 
access road  

Nil 

Do not believe that any 
harvesting of swans by First 
Nations is currently occurring in 
area.  ACB development is 
unlikely to change this. 

Seasonal/ Periodic / Life of 
Project 

First Nations hunting could 
occur during any season 
(spring through fall) 
throughout the life of the 
project. 

Nil 

Difficult to get to ACB road as 
the only access is by boat or 
air.   

First Nations harvesting is 
likely to remain at no 
harvesting

19
. 

May take 3 
generations 
(~45 years)

12
 to 

recover. 

Nil 

First Nations 
harvesting level is 
likely to remain at no 
harvesting. 

Also, limited access to 
area. 

Enforce no firearms/no hunting/no trapping 
policies for employees 

Access control for roads with limited or no 
access by the public 

Observe, record, report policy 

Periodic nesting surveys occur through 
USFWS 

Nil 

First Nations harvesting is likely to remain at no 
harvesting.   

. 

B2-6.2 BC Increased access 
for un-regulated 
hunting along ACB 
access road  

Moderate  

Un-regulated hunting is an 
unknown mortality and could be 
severe if occurring on a regular 
basis. 

Seasonal/ Periodic / Life of 
Project 

Un-regulated hunting could 
occur during any season 
(spring through fall) 
throughout the life of the 
project. 

Low 

Difficult to get to ACB road as 
the only access is by boat or 
air.   

Increased number of mine 
personnel within area provides 
more opportunities to observe 
unregulated hunting. 

May take 3 
generations 
(~45 years)

12
 to 

recover.  

Low  

Limited access and 
increased potential for 
observers may reduce 
risk. 

Observe, record, report policy 

 

Low  

Increased number of potential observers and 
observe, record, report policy should limit risk of 
increased un-regulated hunting. 

B2-6.3 BC and AK Collisions with 
ACB/tugs on Taku 
River or Inlet 

Low 

The potential for collisions with 
the ACB is very low.   

Seasonal/ Periodic / Life of 
Project 

Collisions could potentially 
occur spring through fall 
throughout the life of the 
project 

Nil 

Low frequency of barge traffic 
and slow speeds of ACB limit 
likelihood of collisions. 

May take 3 
generations 
(~45 years)

12
 to 

recover.  

Nil 

Low frequency of 
barge traffic and low 
speeds of ACB limits 
risk. 

Wildlife right-of-way policy (including scout 
boat) 

Nil. 

Likelihood of collisions with swans is low due to 
relatively low speeds and frequency ACB traffic.  
With speed restrictions and wildlife right-of-way 
policy, risk is expected to be nil.  Use of scout 
boat will reduce effects 

B2-6.4 BC and AK Potential mortality 
caused by oil spills 
and chemical 
products entering 
aquatic habitats. 

Moderate 

Severity depends on the 
location and extent of the spill.   

Unlikely that effect to total 
population within the project 
area would exceed moderate. 

Year-round / Periodic / Life of 
Project 

Could potentially occur more 
than once in any season over 
the life of the project.   

Low  

Likelihood of a spill within 
swan habitat is assumed to be 
low; amount of habitat in close 
proximity of project 
developments is low.   

May take 3 
generations 
(~45 years)

12
 to 

recover.   

Low  

Likelihood of a spill 
affecting swan habitats 
is low based on 
amount of habitat in 
close proximity of 
development.   

Have suitable spill response plan in place 
and ensure employees are educated in spill 
response policies. 

Low 

Likelihood of a spill affecting swan habitats is low 
based on amount of habitat in close proximity to 
development. 

Immediate and adequate spill response will 
minimize the effect of the spill. 

B2-6.5 BC and AK Increased mortality 
due to reduced 
productivity or 
health as a result 
of increased 
disturbance of nest 
sites, 
abandonment of 
nest sites or 
reduced 
availability of nest 
sites. 

Low 

Project will only affect one 
known nesting area indirectly 
and <1% of the total known and 
potential habitat 

Seasonal / Continuous / Life 
of Project 

Impacts to swans habitats 
may occur throughout the 
spring, summer or fall. 

Potential for effect throughout 
the life of project. 

Low 

The known nesting area 
potentially affected is within 
200 m of the ACB road.  It is 
possible that indirect effects 
will not greatly affect the use 
of this area or the productivity 
of any future nests here. 

May take 3 
generations 
(~45 years)

12
 to 

recover.  

Low  

Project effects may 
affect only one known 
nesting area and <1% 
of the total known and 
potential habitat.  

Maintain and, if necessary, enhance 
vegetation screens along wetlands. 

Reduce noise along roads by avoiding the 
use of “Jake” brakes. 

Road construction to occur outside of 
nesting season to reduce nesting disruption. 

Periodic monitoring of nests and habitats 
along the ACB road. 

Low 

Project effects may affect only one known 
nesting area and <1% of the total known and 
potential habitat. 
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Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 

Duration to Potential 
Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-7 Bald Eagles 

B2-7.1 BC and AK Increased access 
for un-regulated 
hunting along ACB 
access road (year-
round) and along 
ACB route. 

Low  

Un-regulated hunting is an 
unknown mortality.  It could 
have a significant effect on the 
species if occurring on regular 
basis,  

Year-round / Periodic / Life of 
Project 

Un-regulated harvesting 
could occur during any 
season and could occur 
through the life of the project.  

Low 

Difficult to get to ACB road as 
the only access is by boat or 
air.   

Access for un-regulated 
hunting along the Taku River 
is unlikely to change due to 
the addition of the ACB traffic. 

Increased number of mine 
personnel within area provides 
more opportunities to observe 
unregulated hunting. 

May take 3 
generations 
(~45 years)

13
 to 

recover.  

Low  

Limited access and 
increased potential 
observers may reduce 
risk. 

Observe, record, report policy 

 

Low 

Operation of the ACB along the Taku River is 
unlikely to change opportunities for un-
regulated hunting in this area. 

Additionally, the increased number of 
potential observers in the study area and 
observe, record, report policy may help 
reduce the risk. 

B2-7.2 BC and AK Collisions with 
vehicles on road or 
ACB/tugs on river 
and inlet. 

Low 

The potential for collisions with 
the ACB/tugs in the river/Inlet 
or with vehicles along the road 
is expected to be very low.   

Year-round / Periodic / Life of 
Project 

Potential for collisions with 
eagles at any time in the year 
and throughout the life of the 
project.   

Low 

Low frequency of vehicle and 
ACB traffic along the roads 
and watercourses as well as 
low speeds compared to bald 
eagles in flight suggest 
likelihood of collisions is very 
low.   

May take 3 
generations 
(~45 years)

13
 to 

recover. 

Nil 

Very unlikely that 
collisions with bald 
eagles would occur 
due to relatively low 
speeds and frequency 
of vehicle and ACB 
traffic.   

Wildlife right-of-way policy (including scout 
boat). 

Nil 

Very unlikely that collisions with bald eagles 
would occur due to relatively low speeds and 
frequency of vehicle and ACB traffic.  With 
speed restrictions and wildlife right-of-way 
policy, risk is expected to be very low. 

B2-7.3 BC and AK Increased mortality 
(as a result of 
reduced 
productivity or 
health) due to 
increased 
disturbance of nest 
sites, 
abandonment of 
nest sites or 
reduced 
availability of nest 
sites. 

Low 

Potential for disturbance to nest 
sites and reduced productivity 
is expected to be low based on 
small amount of potential 
habitat and no additional nest 
sites affected. 

Seasonal / Continuous / Life 
of Project 

Impacts to reproductive 
habitats only occur during 
breeding season. 

Potential for effect throughout 
the life of project. 

Low  

No additional nest sites will be 
affected, small percent of 
available habitat will be 
affected and large amount of 
available habitat suggest that 
effects would be limited. 

May take 3 
generations 
(~45 years)

13
 to 

recover.  

Low  

No additional nest 
sites will be affected, 
small percent of 
available habitat will 
be affected and large 
amount of available 
habitat suggest that 
effects would be 
limited. 

Mitigation by design - Roads and landings 
avoid all known bald eagle nests. 

Mitigation by design - Use middle of the 
river/inlet channel as much as possible to 
avoid potential habitats along the edges. 

No construction activities within 200m of an 
occupied nest. 

Monitor for occupied nests during 
construction. 

Low 

Project will not affect any additional nest sites 
as compared to baseline scenario and 
additional impacts to the effected nest sites 
are expected to be low. 

Small extent of potential habitat affected and 
large amount of available habitat suggest 
that the risk of reduced productivity as a 
result of the ACB development would be low. 

B2-8 Other Birds 

B2-8.1 BC Increased access 
for regulated 
hunting along ACB 
access road 

Waterfowl, Grouse and allies – 
Low 

Harvest levels are regulated by 
the government and unlikely to 
present a significant risk to 
populations. 

Seasonal/ Periodic/ Life of 
Project 

Some regulated hunting may 
occur in the fall; this could 
occur throughout the life of 
the project. 

Low 

Difficult to get to ACB road as 
the only access is by boat or 
air.   

May take 3 
generations 
(~4-18 years)

14
 

to recover.  

Low  

Limited access and 
relatively high degree 
of control from 
regulated hunting 
limits risk. 

Enforce no firearms/no hunting/no trapping 
policies for employees 

Access control for roads with limited or no 
access by the public 

Observe, record, report policy 

 

Very Low. 

Restricted access, no firearms/hunting policy 
for employees, and no hunting within 500 m 
of project limit risk to population. 

B2-8.2 BC Increased access 
for First Nations 
hunting along ACB 
access road 

Waterfowl, Grouse and allies – 
Low 

Potential moderate effect if 
sufficient numbers of mortalities 
occur. 

Do not believe that any 
harvesting of waterfowl or 
grouse by First Nations is 
currently occurring in area. 

Seasonal/ Periodic/ Life of 
Project 

First Nations hunting may 
occur in any season (spring 
through fall), throughout the 
life of the project. 

Low 

Difficult to get to ACB road as 
the only access is by boat or 
air.   

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Low 

First Nations 
harvesting level is 
likely to remain at no 
harvesting. 

Also, limited access to 
area. 

Enforce no firearms/no hunting/no trapping 
policies for employees 

Access control for roads with limited or no 
access by the public 

Observe, record, report policy 

 

Very Low. 

First Nations harvesting is likely to remain at 
no harvesting.   

Restricted access, no firearms/hunting policy 
for employees, and no hunting within 500 m 
of project also limit risk to population. 
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Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 

Duration to Potential 
Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-8.3 BC Increased access 
for un-regulated 
hunting along ACB 
access road  

Waterfowl, Grouse and allies – 
Moderate 

Un-regulated hunting is an 
unknown mortality.  Potential 
moderate effect if occurring on 
a regular basis. 

Seasonal/ Periodic/ Life of 
Project 

Un-regulated hunting may 
occur in any season (spring 
through fall), throughout the 
life of the project. 

Low 

Difficult to get to ACB road as 
the only access is by boat or 
air.   

Increased number of mine 
personnel within area provides 
more opportunities to observe 
unregulated hunting. 

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Low 

Limited access to area 
and increased number 
of potential observers 
may reduce risk. 

Observe, record, report policy 

 

Low  

Restricted access, no firearms/hunting policy 
for employees, no hunting within 500 m of 
project along with increased number of 
potential observers and observe, record, 
report policy should limit risk of increased un-
regulated hunting. 

B2-8.4 BC Collisions with 
vehicles on ACB 
road 

Low 

Potential for collisions with 
vehicles are not expected to be 
a large source of mortality.  

Seasonal / Periodic / Life of 
Project 

Vehicle collisions could occur 
in the spring, summer or fall 
for most species; for those 
species that winter in the 
project area, collisions could 
also occur in this season. 

Potential for effect throughout 
the life of project. 

Low 

The proposed ACB 
development will result in 
~10.6 km of road; the short 
length of the road, road design 
and the low frequency of traffic 
along it limit the risk.   

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Low  

Short distances of 
ACB road and 
infrequency of traffic 
limit risk.   

Speed restrictions along roads 

 

Low 

Short distance of ACB road, low traffic 
frequency and low speeds limit likelihood of 
collisions. 

B2-8.5 BC and AK Collisions with 
ACB/tugs on Taku 
River or Inlet 

Waterfowl and Shorebirds –
Moderate 

Potential for collisions with 
foraging or swimming waterfowl 
in the inlet or river is likely very 
low due to their natural 
avoidance of humans and 
human infrastructure. 

Greatest risk is likely to young 
shorebirds in nests on gravel 
bars along the ACB route.    

Shorebirds and active 
shorebird nests are protected 
under the Migratory Birds Act.  

Seasonal / Periodic / Life of 
Project 

Collision with the ACB could 
occur spring through fall and 
into winter for those species 
that use the inlet during this 
time. 

Potential for effect throughout 
the life of project. 

Low  

Low frequency of barge traffic 
and slow speeds of ACB limit 
likelihood of collisions with 
swimming or foraging 
waterfowl. 

Is potential for collision with 
nesting or juvenile shorebirds 
during the summer on the east 
side of Canyon Island.  
Potential magnitude will vary 
depending on actual level of 
use.   

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Moderate 

Based on low 
frequency and speeds 
of ACB, risk to 
waterfowl is low. 

Risk to nesting and 
juvenile shorebirds is 
focussed on eastern 
route around canyon 
island.  Uncertainty 
over species and level 
of use.   

Regular nest surveys to identify active nests 
on the eastern side of Canyon Island, and 
avoidance of any active nest sites by ACB. 

Wildlife right-of-way policy. 

Wildlife Monitoring Program. 

Low 

Wildlife right-f-way policies combined with 
low frequency and speeds of ACB limit 
likelihood of collisions with foraging or 
swimming waterfowl. 

Risk to nesting shorebirds should be 
minimized by mitigation measures. 

B2-8.6 BC and AK Potential mortality 
caused by oil spills 
and chemical 
products entering 
aquatic habitats. 

Waterfowl and Shorebirds - 
Moderate 

Severity depends on the 
location and extent of the spill.   

Unlikely that effect to total 
population within the project 
area would exceed moderate, 
however, the effect to the local 
population could be high.  

Year-round / Periodic / Life of 
Project 

Could potentially occur more 
than once in any season over 
the life of the project.   

Low  

Likelihood of a spill within 
waterfowl or shorebird habitat 
is assumed to be low; amount 
of habitat in close proximity of 
project developments is low.   

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Moderate 

Likelihood of a spill 
affecting waterfowl or 
shorebird habitats is 
low based on amount 
of habitat in close 
proximity of 
development.  If it 
occurs effect to study 
area population could 
range from low to 
moderate. 

Have suitable spill response plan in place 
and ensure employees are educated in spill 
response policies. 

Low  

Likelihood of a spill affecting waterfowl or 
shorebird habitats is low based on amount of 
habitat in close proximity of development, 
however, if it occurs effect to study area 
population could range from low to moderate. 

Immediate and adequate spill response could 
minimize the effect of the spill. 
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Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 

Duration to Potential 
Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

Forest Birds - Moderate 

Potential for moderate severity 
if sufficient exclusion from 
habitats 

Highest risk for species with 
very specialized and therefore 
limited habitats and for species-
at-risk (SAR). 

Seasonal / Continuous / Life 
of Project 

Habitat interactions could 
occur throughout the spring 
through fall and into winter for 
those species that use the 
study are during this time. 

Potential for effect s 
throughout the life of project. 

Low  

Habitat risks for SAR were 
considered low  

For all species, small extent of 
habitat affected and large 
amount of available habitat 
suggest that effect would be 
limited.   

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Low  

Small extent of habitat 
affected and large 
amount of available 
habitat suggest that 
mortality risk from this 
source would be 
limited. 

ACB road construction to occur outside of 
nesting season to reduce nesting disruption. 

Retain shrub cover along riparian areas 
adjacent to roads. 

Retain vegetation screen to wetlands & 
floodplain habitats. 

Create debris piles for vertical diversity 
where possible. 

Reduce noise along roads by avoiding the 
use of “Jake” brakes. 

Low 

Small extent of habitat affected and large 
amount of available habitat suggest that 
mortality risk from this source would be 
limited. 

Raptors – Moderate 

Known Red-tailed Hawk nest is 
protected from loss but may be 
affected by indirect project 
effects. 

Due to extent of available 
habitat, unlikely that exclusion 
from habitats would cause 
mortality levels exceeding low.   

Seasonal / Continuous / Life 
of Project 

Habitat interactions could 
occur throughout the spring 
through fall and into winter for 
those species that use the 
study are during this time. 

Potential for effect s 
throughout the life of project. 

Low  

Habitat risks for SAR were 
considered low. 

Small extent of potential 
habitat affected and large 
amount of available habitat 
suggest that effect would be 
limited. 

May take 3 
generations 
(~4-18 years)

14
 

to recover. 

Low  

Small extent of habitat 
affected and large 
amount of available 
habitat suggest that 
mortality risk from this 
source would be 
limited. 

Mitigation by design - Road location 
adjusted to retain known nest tree. 

ACB road construction to occur outside of 
nesting season to reduce nesting disruption.  

Retain shrub cover along riparian areas 
adjacent to roads. 

Retain vegetation screen to wetlands & 
floodplain habitats. 

Create debris piles for vertical diversity 
where possible. 

Reduce noise along roads by avoiding the 
use of “Jake” brakes. 

Low 

Small extent of habitat affected and large 
amount of available habitat suggest that 
mortality risk from this source would be 
limited. 

B2-8.7 BC and AK Increased mortality 
due to reduced 
ability to use 
foraging or 
security habitats 
and decreased 
productivity due to 
increased 
disturbance of nest 
sites. 

Waterfowl & Shorebirds – 
Moderate 

Potential for moderate severity 
if exclusion from habitats is 
sufficient. 

Highest risk for species with 
very specialized and therefore 
limited habitats and for species-
at-risk. 

Seasonal / Continuous / Life 
of Project 

Habitat interactions could 
occur throughout the spring 
through fall and into winter for 
those species that use the 
study are during this time. 

Potential for effect s 
throughout the life of project. 

Low  

Habitat risks for SAR were 
considered low. 

Small extent of potential 
habitat affected and large 
amount of available habitat 
suggest that effect would be 
limited. 

May take 3 
generations 
(~4-18 years)

14
 

to recover.  

Low  

Small extent of habitat 
affected and large 
amount of available 
habitat suggest that 
mortality risk from this 
source would be 
limited. 

Field surveys to determine species present 
at Canyon Island and identify any nesting 
areas.  

Maintain critical breeding areas at Canyon 
Island by diverting ACB around sites where 
possible.   

ACB road construction to occur outside of 
nesting season to reduce nesting disruption 
(before May 1). 

Retain shrub cover along riparian areas 
adjacent to roads. 

Retain vegetation screen to wetlands & 
floodplain habitats. 

Create debris piles for vertical diversity 
where possible. 

Documentation of incidental observations. 

 

Low 

Small extent of habitat affected and large 
amount of available habitat suggest that 
mortality risk from this source would be 
limited. 
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Reference 
Number 

Study 
Area 

Concern/ Issue Potential Magnitude/ Severity 
Timing, Frequency and 

Duration to Potential 
Interaction 

Potential Likelihood of 
Interaction 

Population 
Recovery Time 

Unmitigated Risk 
Assessment 

Mitigation Options Final Risk Assessment 

B2-9 Amphibians 

B2-9.1 BC Potential for 
collisions with 
machinery along 
ACB access road 
(e.g. trucks)  

Moderate 

Potential for moderate severity 
if sufficient numbers of 
collisions occur or if collisions 
involve high numbers of 
animals.   

Highest risk involves mass 
dispersal movements (common 
in western toads).  The result 
could be a very high (up to 
80%) toadlet mortality for the 
migrating population.   

Seasonal / Periodic / Life of 
Project 

May occur periodically 
throughout spring, summer, 
fall over the life of the project.  

 

Low 

Total ACB road is ~10.6 km 
and only a small percent of the 
available breeding habitat is 
located along the road.  Low 
frequency of traffic limits 
likelihood of collisions. 

May take 3 
generations 
(~9-12 years)

16
 

to recover.  

Moderate 

Likelihood of collisions 
is low but the 
possibility of 
interactions with mass 
migrations increases 
risk. 

Field surveys to ID breeding habitats 

Drainage culverts will provide opportunities 
for amphibians to cross under roads. 

Identify movement corridors and if 
necessary, install tunnels and drift fences to 
aid in safe passage.   

Monitor amphibian use for effectiveness and 
fence/tunnel placement. 

Low 

Short length of ACB road, ID of interaction 
areas, low traffic frequency and low speeds 
limit likelihood of collisions.  Monitoring and 
wildlife right-of-way policy should help detect 
and protect amphibians involved in mass 
migrations if these occur, in which case 
additional mitigation measures may be 
required to protect amphibians and maintain 
traffic along the road. 

B2-9.2 BC and AK Mortality to eggs 
and larvae due to 
increased 
sediment loading 
of aquatic habitats. 

Moderate 

Amount of breeding habitat 
within the indirect effects area 
for the development is low in 
relation to available and 
assumption is that number of 
amphibians using these areas 
is low in relation to total number 
of amphibians in the study 
area. 

If sediment loading occurs 
within breeding areas, the 
effect to the local population 
could be high. 

Seasonal / Periodic / Life of 
Project 

May occur periodically 
throughout spring, summer, 
fall over the life of the project.  

Low  

Potential magnitude will vary 
depending on actual level of 
use.  Confirmation of breeding 
habitats is required. 

May take 3 
generations 
(~9-12 years)

16
 

to recover. 

Moderate  

Percent of amphibians 
within study area 
potentially affected is 
expected to be low.   
Confirmation of 
breeding habitats is 
required. 

Field surveys to ID breeding areas. 

Ensure sediment and water management 
strategies (Sediment and Erosion Control 
Plan) are in place during construction and 
operation including preventative action 
plans and structures.  Install sediment 
collection structures in high risk locations.   

ID potential erosion area in Environmental 
Sensitivity Mapping  

Low 

Effective sediment and water management 
will reduce risk significantly.  Fieldwork to 
locate and protect breeding areas will further 
reduce risk. 

B2-9.3 BC and AK Potential mortality 
caused by oil spills 
and chemical 
products entering 
aquatic habitats. 

Moderate 

Severity depends on the 
location and extent of the spill.   

Unlikely that effect to total 
amphibian population within the 
project area would exceed 
moderate, however, the effect 
to the local population could be 
high.  

Seasonal / Periodic / Life of 
Project 

Could potentially occur more 
than once in the spring, 
summer, or fall over the life of 
the project.   

Low  

Likelihood of a spill within 
amphibian habitats is 
assumed to be low; amount of 
amphibian habitat in close 
proximity of project 
developments is low.  

May take 3 
generations 
(~9-12 years)

16
 

to recover.  

Low 

Likelihood of a spill 
affecting amphibian 
habitat is low based on 
amount of habitat in 
close proximity of 
development.   

Have suitable spill response plan in place 
and ensure employees are educated in spill 
response policies. 

Low 

Likelihood of a spill affecting amphibian 
habitats is low based on amount of habitat in 
close proximity of development, however, if it 
occurs effect to study area population could 
range from low o moderate. 

Immediate and adequate spill response could 
minimize the effect of the spill. 

B2-9.4 BC and AK Mortality as result 
of loss of, or 
displacement from 
breeding habitats 
and disruption of 
migration patterns 
from upland sites 
or between 
wetlands  

Moderate  

Loss of breeding or over 
wintering habitat, population 
recruitment, or 
immigration/emigration may 
result in a local population sink, 
extirpation or extinction. 

Unlikely that effect to total 
amphibian population within the 
project area would exceed low, 
however, the effect to the local 
population could be high. 

Continuous / Periodic / Life of 
Project 

May occur throughout spring, 
summer, fall over the life of 
the project.   

Moderate 

Small extent of habitat 
affected and large amount of 
available habitat suggest 
effects would be limited.   

Potential magnitude will vary 
depending on actual level of 
use.  Confirmation of breeding 
habitats is required. 

May take 3 
generations 
(~9-12 years)

16
 

to recover.  

Moderate 

Percent of amphibians 
within study area 
potentially affected is 
expected to be low.  
Confirmation of 
breeding habitats is 
required. 

Field surveys to ID breeding areas. 

Monitor for amphibian use and if necessary, 
maintain drift fences to allow safe access 
routes during spring and summer 
migration/movements.  

Retain shrub cover in riparian areas. 

Erosion and water management strategies 
in place during construction and operation.  

Mitigation by design - Use middle of the 
river/inlet channel as much as possible to 
avoid potential habitats along the edges. 

Low 

Fieldwork to locate and protect breeding 
areas will reduce risk. 

With mitigation measures, the mortality risk 
from the habitat effects of the ACB project is 
believed to be low.   

1
 According to the COSEWIC Assessment and Updated Status Report, Grizzly bear generation time is 10 to 15 years (Ross, 2002). 

2
 Reference: AXYS, 2004a 

3
 Moose generation time is estimated at five to six years based on average life expectancy of eight to ten years (Shackleton, 1999) and the average age when females first give birth (two to three years) (Blood, 2000   

4
 Reference: Barten, 2004 



Revised Version August 15, 2008 

Mortality Matrix - B14 

5
 Wolf generation time is estimated at six or seven years based on a maximum life expectancy of ~ten years and three years as an average age of first reproduction (Hatler et al., 2003b). 

6
 Reference: Hatler et al., 2003b 

7
 According to Weir, 2003, fisher generation time is three to four years. 

8
 Reference: BC MOE, 2003 

9
 Reference: Barten, pers comm., 2007 

10
 Reference: Powel, 1977 in Jalkotzy et al, 1997 

11
 Example:  Weir, 1995 

12
 Generation time for Trumpeter Swans is estimated at 15 years based on first reproduction at four to seven years of age (Fraser et al., 1999) and an estimated life expectancy of 25 years (maximum life expectancy is at least 24 years in the wild and 32.5 years in captivity 

(Fraser et al., 1999)). 
13

 Generation time for Bald Eagles is estimated at 15 years based on six years as an average age of first reproduction (Blood and Anweiler, 1994) and an estimated life expectancy of 25 years (there is little information on the life expectancy of Bald Eagles in the wild, the 

oldest known wild Bald Eagle was 27 years old (Evans 1982 in Blood and Anweiller, 1994); however, in captivity Bald Eagles can live up to 50 years (Snow 1973 in Blood and Anweiller, 1994). 
14

 Generation time for other birds is estimated at four to six years based on an estimated life expectancy of five to ten years and an average age of reproduction of two years. 
15

 See Rescan, 1997; GLL, 2007b 
16

 Generation time for amphibians is based on the generation time for western toad.  According to the COSEWIC status report (Wind and Dupuis, 2002), the generation time for western toad is three to four years.  
19

 Reference: e-mail from Bob Magill May 13, 2008 
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 Fisher (Martes pennanti) 
 
Species Account Created for the Tulsequah Chief Mine ACB Transportation 
System 
 
Common Name: Fisher 
Scientific Name:  Martes pennanti 
Species Code:  M-MAPE 
Status:   In BC, the fisher is ranked as a Blue listed (Special Concern) species (CDC, 

2007), and is managed as a “Class 2” furbearer (Hatler et al, 2003).  The status 
of fisher in Alaska has not been ranked (NatureServe, 2007). 

 

Distribution 

Provincial/State Range 
The fisher only occurs in North America (Douglas and Stickland 1987) and is a non-migratory year-round 
resident of British Columbia.  Fishers are found throughout most the central and northern regions of the 
province but are not common and do not occur on coastal islands (Banci 1989; Weir, 2003).  According to 
Eric Lofroth (pers comm., 2007), meso-carnivore specialist with the BC MOE, fishers are rare in the 
coastal regions of BC and most observations of fisher in these areas are likely dispersing juveniles. 
 
In Alaska, fishers have only been confirmed in the southeastern sections of the state (Woodford, 2006; 
NatureServe, 2007).  Specific observations include trapline harvests in the Eagle River and Taku River 
areas, observations of animals in the upper Taku River, and fisher sign observed in the Sheep Creek 
drainage (Barten, 2004; Woodford, 2006). 
  
Elevational Range 
Fishers are generally restricted to low and mid-elevation habitats in the winter due to an apparent 
difficulty in mobility within the deep snow conditions found at high elevations (Krohn et al. 1997).  In BC, 
fishers generally occur in forested habitats below 1,300 m elevation and are believed to rarely use or 
cross higher elevation forests like those within the Engelmann Spruce – Subalpine Fir biogeoclimatic 
zone (Lofroth, in press).  However, according to Lofroth (in press), the upper elevational limit for fisher 
distribution may vary regionally by snow conditions and latitude.        
 
Provincial/State Context 
In BC, the provincial late-winter population of fisher is estimated to be between 1113 and 2759 animals 
(Weir, 2003).   
 
In Alaska, only a few fishers have been documented in the southeastern portion of the state (Woodford, 
2006).   
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Ecology and Key Habitat Requirements 

General 

The fisher is a member of the mustelidae family, which includes wolverines, weasels, otters, skunks and 
the American marten.  They have the long, thin build that is characteristic of most mustelids and a 
luxurious dark brown coat with grizzling over the shoulders and back.  Compared to the closely related 
marten, fisher are typically two to three times larger, have darker colouring and shorter ears (Weir, 2003).  
Fishers are sexually dimorphic.  In BC, the average weight of female fisher is approximately 2.6 kg while 
the average weight of a male fisher is 4.8 kg (Weir unpubl data, in Weir, 2003).  Excluding the tail, which 
makes up approximately 1/3 of the length of the body, the average body length of fishers is approximately 
51 cm for females and 60 cm for males (Douglas and Strickland 1987).   
 
Fishers occur primarily in forested landscapes.  In the conifer-dominated forests of western North 
America, fishers appear to be tied to specific habitat features that are often associated with late 
successional stands (Weir and Harestad, 1997; Weir, 2003).  Structure at the ground level appears to be 
an important component of stands, regardless of stand age.  There also appears to be a strong 
preference for riparian and riparian associated habitats (Cannings et al 1999; Weir, 2003).     
  
Badry et al. (1997) found that fishers in the aspen parkland of Alberta used deciduous stands more than 
expected based on availability.  This preferred use of deciduous dominated stands in the aspen parkland 
differs from findings in the eastern United States in which deciduous dominated stands were avoided (de 
Vos, 1952; Arthur et al., 1989; Buskirk and Powell, 1994; Buck et al., 1994).  Areas with good overhead 
cover are thought to be good habitat, especially in the winter by reducing the accumulation of snow, 
which is thought to restrict movements of fishers (de Vos, 1952; Badry et al., 1997; Krohn et al., 1997).  
Forested stands with a well-developed and diversified canopy and high DBH are important habitat factors 
(Allen, 1983 from Badry et al., 1997).  Badry et al. (1997) found that the density of woody stems in the 
understory is an important parameter in the identification of fisher habitat as well as considering overstory 
type and density.  Buskirk and Powell (1994) state that the physical complexity near the forest floor may 
affect fisher habitat choices indirectly.  Complex physical structure in forests affects fisher habitat choices 
through the habitat choices of snowshoe hares.  In the boreal forest of Alberta, fisher prefer the older 
treed habitats for the higher canopy cover and for the downed and dead logs and standing snags for 
resting and sites and natal cover (Lieffers and Woodard, 1997).  Fishers appear to benefit more in the 
boreal forest from highly diverse habitats or a variety of microhabitats within older stands.   
 
A study in north-central Idaho (Jones and Garton, 1994) found that the dependence of fisher on late-
successional forests was not as significant as was found in studies further east.  Jones and Garton (1994) 
found that fisher frequently used young forests in both winter and summer.  In summer, younger-aged 
forests were suitable for hunting but were rarely used for resting sites.  More structurally complex stands 
were used for both hunting and resting, but simpler stands were only used for hunting.  Jones and Garton 
(1994) found that although fishers preferred young forests in winter, they selected localities with higher 
availability of large-diameter trees, snags, and logs.  Thus, even though many sites used in winter were 
classified as young forests, they contained several attributed commonly associated with older forests.   
 
Fishers appear to select for habitats at different spatial scales for different activities (Powell and Zielinkski, 
1994; Weir and Harestad, 1997).  Weir (1995) defined four spatial scales at which habitat selection 
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occurs: the landscape scale, stand scale, patch or site scale, and structure or habitat element scale.  
Population level processes such as home range establishment, breeding, dispersal and recruitment 
generally occur at the landscape level whereas selection for foraging habitats, snow interception and 
security cover appear to occur at the stand and site scale (Weir and Harestad, 1997).  Selection for 
resting and denning habitats has been documented at the scale of structure, site and stand (Weir and 
Harestad, 1997).     
 
In central BC, Weir (1995) found that although habitat selection occurred at all four levels, a majority of 
the selection happens at the patch and habitat element scale.  At the landscape level, fisher avoided early 
structural stages with little overhead cover and selected for young forested habitats (Lodgepole pine 
dominated forests with 21-60% canopy closure); however, the later characteristic is somewhat 
inconsistent with characteristics of suitable fisher habitat described elsewhere (Weir, 1995).  At the stand 
level, fisher avoided logged and non-forested habitats and exhibited seasonal selectivity for coarse woody 
debris, overhead cover and stocking densities of several tree attributes and tree species.  In general, 
fisher avoided habitats with extreme values, either high or low, of a particular structural attribute (Weir, 
1995; Weir and Harestad, 2003).  At the patch level, selection of structural attributes was similar to that 
observed at the stand level.  Patch-scale selection occurred most frequently within stands that contained 
extremes of structural attributes; for example, in stands that had extremely high values of overhead cover, 
fisher selected for patches with less cover (Weir, 1995; Weir and Harestad, 2003).  Selection for denning 
attributes occurred at the habitat element scale (Weir, 1995; Weir and Harestad, 2003).   
 
Fishers are territorial and solitary animals.  Over the entire year, adult males generally have a larger 
home range than females (Banci 1989).  A female’s home ranges will generally vary little throughout the 
year in size and location; adult males, however, will abandon their territories during the breeding season 
to search for females in heat.  In central BC, Weir (1999) found that the home range size of females was 
smaller in the summer versus the winter, the home range size of females with kits was smaller than that 
of females without kits, and reproducing females whose summer ranges included extensive floodplain 
ecosystems had smaller home ranges than the female whose summer home range did not include these 
habitats.  Juvenile home ranges are generally larger than adults and are considered temporary (Leonard 
1980 in Banci 1989, Arthur et al. 1993).  Juvenile female fishers tend to establish home ranges that are in 
relatively close proximity to their natal home ranges (Banci 1989).  Home ranges are exclusive within 
each sex; however, female and male home ranges overlap extensively (Cannings et al. 1999). 
 
Home range sizes vary by study area across western North America.  In central British Columbia, Weir (et 
al in press in Weir, 2003) found that the home range size of male fishers was significantly larger than 
those of the female fishers. The mean home range size of female fishers was 35.4 km2 whereas that of 
male fishers was 137.1 km2.  In the aspen parkland of Alberta, Badry et al. (1997) found that the mean 
annual home range (as calculated using a 95% minimum convex polygon (MCP)) of females was 14.9 
km2 (± 3.5 km2) while the mean annual home range of males was 24.3 km2 (± 11.1 km2).  They also found 
that home range sizes decreased significantly when the temperature dropped below zero degrees.  In 
Oregon, the average annual home range size (using 95% MCP analysis) for females was approximately 
25 km2 while the average male home range was approximately 147 km2 during the breeding season and 
approximately 62 km2 during the nonbreeding season (Aubry and Raley, 2006).  In California, Zielinski et 
al (2004) compared home range sizes between interior and coastal populations using 100% MCP 
analysis; they found that the home ranges of female fisher were significantly larger in coastal habitats 
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(average 14.98 km2) than in interior habitats (average 5.28 km2); they also found that male home ranges 
were significantly larger (approximately four times larger) than female home ranges. 
 
Fishers are active both day and night, with activity peaks near sunrise and sunset (Banci 1989).  They 
move around their home ranges and with the exception of females using natal or maternal dens, do not 
base their movements from any central point (Powell, 1993 in Wier, 2003).  In Ontario, de Vos (1952) 
found that foraging fishers move through their home range in circuits that are covered in three to fifteen 
days.  The radius and length of the foraging circuit varied dependent on food availability and the sex of 
the animal, with males completing larger circuits.   
 

Habitat Use – Life Requisites 

Foraging Habitats 

Fishers are generalist predators that will usually eat any animal that they can kill.  The fisher diet is 
typically comprised of small to medium sized mammals, birds, carrion, and some vegetation; however, the 
exact composition of the diet is generally a reflection of the available prey communities (Weir, 2003).  
There is some evidence that fishers may specialize on snowshoe hares and porcupines in certain areas 
(Powell, 1993 in Wier, 2003).   

Some sex-related differences in the diet of fishers have been observed.  Several studies in eastern 
United States suggest that males may kill more porcupines than females and that females tend to feed 
more on squirrel-sized prey (Arthur et al., 1989; Powell et al., 1997b).  Weir (1995) found that the even 
though the diet breadth was the same between males and females, females took more small mammals 
and squirrels, while males took more mustelids than females.      

Fishers have been reported to use a wide range of habitat types for foraging.  Foraging habitats have two 
main requirements: the presence of suitable, catchable prey, and adequate security cover to protect the 
fisher (Weir, 2003).  Security cover during foraging can be provided by tree or shrub layers (Weir, 1995; 
Weir and Harestad, 1997). 

 

Feeding Habitat – Winter 
The composition and breadth of the fisher’s winter diet are important for understanding and predicting the 
effects of habitat alteration on the feeding ecology and therefore individual and population responses to 
changes in habitat structure (Weir 1995).   
 
Research in central British Columbia found that during the winter, snowshoe hare was the most frequent 
diet item in the stomachs of fisher.  The next common items in order of abundance were red squirrels, 
southern red-backed voles, and porcupines (Weir, 1995).  Other items included small mammals (mice, 
voles and shrews), northern flying squirrels, bushy-tailed woodrats, mustelids (fishers, marten and 
weasels), beavers, muskrats, ungulate carrion (moose, deer and cattle), galliform birds and berries (Weir, 
1995).  Weir (1995) found that fishers in British Columbia consumed a wider diversity of food species than 
did fisher in other areas.  Martin (1994) had noted that diet diversity indices decrease with increasing 
occurrence of snowshoe hares in fisher diets; however, even in peak snowshoe hare years, the diet 
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diversity in the stomach contents of fishers in central British Columbia did not significantly decline (Weir, 
1995).   
 
In the Klamath/North Coast Bioregion of northern California, Golightly et al (2006) found that mammals 
were the most frequent item in the winter diet of fishers, but that birds, reptiles and insects were also 
present.  Of the mammalian food items, members of the squirrel family were the most frequent food item 
and, unlike other studies of fisher diets, porcupines and lagomorphs did not make up a large portion of 
the diet (Golightly et al, 2006).  In the more coastal sites, no statistical difference was noted in the 
seasonal diet; however, at the interior sites (up to 150 km from the ocean) a statistical difference was 
noted.     
 
The relative ‘catchability’ of potential prey (Buskirk and Powell 1994) during the winter will influence diet 
composition and the habitats in which fishers are able to successfully hunt for prey.  Snow depth and 
snow consistency can significantly affect fisher activity and habitat use.  During the winter, fishers are 
relatively ineffective at catching prey beneath the snow, as compared to the smaller marten, and are more 
limited to foraging on top of the snow (de Vos, 1952; Powell, 1993 in Weir, 2003).        
 
Feeding Habitat – Growing 
The diet of fisher during the growing season is similar to that in the winter season.  Weir (1995) found 
evidence of feeding on snowshoe hares, squirrels, voles, porcupines, shrews, fishers and vegetation.  
Other reported food items include moles, muskrats, beavers, raccoons, marmots, martens, grouse, jays, 
snakes, fish, eggs, nuts, apples, and fungi (Banci 1989).  Summer diets generally include a higher 
frequency of vegetation than other seasonal diets (Weir 1995, Banci 1989).   
 
Preferred feeding habitats include riparian areas, edge habitats, ecotones, ridges and drainage bottoms.  
Prey abundance in often high in wetlands, mixed forests and throughout ecotones (Banci 1989).   
 

Security/Thermal/Denning Habitats 

Snow Interception Habitats 
During the winter, snow depth and snow consistency can significantly affect fisher activity and habitat 
use.  The fisher’s large body size, in comparison to the American marten, precludes this species from 
moving and hunting in deep and soft snow conditions (Weir 1995, Martin 1994).  Several researchers 
have documented the alteration of movement patterns to avoid areas of deep soft snows (Raine, 1983 
and others in Powell and Zielinski, 1994).   
 
As a result of its reduced mobility in deep snow, fishers are generally restricted to low and mid-elevation 
habitats in the winter (Krohn et al. 1997).  According to Weir (1995), during the winter, fisher in BC are 
appear to select for coniferous stands and patches with a moderate canopy closure since snow packs in 
these areas are shallower and denser providing a better surface for location. 
 
Security Habitats 
It has been widely documented that fishers will avoid open areas (eg. Buskirk and Powell, 1994; Krohn et 
al., 1997).  According to Powell and Zielinski (1994), fishers avoid large openings, recent clearcuts, open 
hardwood forests, grasslands and areas above timberline.  In the Midwest, fishers have been found to 
avoid areas 25 m across and less (Powell, 1977 in Powell and Zielinski, 1994). In British Columbia, 
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fishers have also been found to avoid areas without overhead cover such as herb seral stages, open 
water, and selectively logged mixed stands (Weir, 1995).  
  
Fishers seem to be able to use a wide variety of habitat as long as overhead cover is present at the stand 
or patch scale.  Overhead cover can be obtained from either shrub or tree layers (Weir, 2003), however, 
tree canopy cover is generally considered an important predictor of fisher distributions.  Fishers generally 
have a positive association with increasing canopy cover at all spatial scales investigated (Lofroth, in 
press), although work in central BC has documented fisher selecting against extremely high canopy 
closure values (Weir and Harestad, 2003).    
 
Resting Sites 
Fishers use rest sites for a variety of purposes including resting, thermal regulation and security.  Similar 
structures and locations are used in the winter as in the growing season; however, the selection for 
thermal cover becomes much more important in the winter.  A variety of structures are used for resting 
sites, including branches (particularly branches containing abnormal growths caused by broom rust, or 
large, exposed limbs), tree cavities, squirrel and raptor nests, slash piles, coarse woody debris, ground 
burrows and rock crevices (Weir, 1999; Arthur et al, 1989; Weir, 2003).  In central BC, Weir et al. (2003) 
found that arboreal resting sites (branches and cavities) were used most frequently by fisher, but that the 
type of rest structure selected varied with the ambient temperature.  During colder temperatures, fisher 
tended to select coarse woody debris sites that provide a warmer thermal environment (Weir et al, 2003).  
In northern Wisconsin (Gilbert et al. 1997), fisher winter rest sites were all underground, under woody 
material or in standing trees.      
 
Resting dens are generally used for no more than one day; however, the duration of use is dependent 
upon food availability, weather conditions, and the physical condition of the individual fisher (de Vos, 
1952).  In harsh weather conditions or if a large kill is located in close proximity, a fisher will utilize a 
resting site for a longer period (Banci 1989, Powell and Zielinski, 1994).  According to Lofroth (in press), 
fidelity to resting sites is very low and fisher reuse of resting structures is typically less than 5%.  The 
availability of resting structures within a landscape is generally not believed to be a limiting resource 
(Lofroth, in press).     
 
Reproductive Dens 
Most females’ breed for the first time at 12 to 15 months of age (Douglas and Stickland, 1987) but due to 
delayed implantation, their first kits are not born until two years of age.  Delayed implantation may allow 
the females the option of interrupted pregnancy if the animal is in poor condition.  Litter sizes are typically 
small; Frost and Krohn (1997) found that mean litter size was between two to three kits.  Most females 
are reproductive every year and breed almost immediately after kits are born.  During mating, males 
travel extensively outside of their home ranges to mate with several females; however, it is unknown as to 
whether females will mate with more than one male.  Juveniles typically stay within the natal home range 
until about four or five months of age and then disperse in late summer to early fall (Banci 1989).  Arthur 
et al. (1993) found that juveniles did not disperse until the late fall or early winter and typically only 
traveled 1-3 times the distance from the natal home range (Arthur et al. 1993).  Weir (unpubl data in Weir, 
2003) found that while juvenile fisher disperse during their first winter, they may not establish their own 
home range until they reach two years of age.   
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The date of parturition varies with local conditions and can occur anytime from mid-February to mid-April 
(Douglas and Strickland, 1987; Frost and Krohn, 1997; Powell et al. 1997a).  Frost and Krohn (1997) 
found that parturition occurred for captive fishers in Maine between March 3 and April 1.  These dates 
were within the range reported for wild fishers in Maine by Paragi et al. (1996 from Frost and Krohn, 
1997).  In north-central British Columbia, Weir (1999) found that females started utilizing natal dens from 
March 30 to April 19.  It is suggested in Frost and Krohn (1997) that photoperiod may synchronize 
implantation within a population and since day length varies with latitude, implantation may also vary with 
latitude. 
 
Female fishers raise their young in secure den sites without support from the male.  Fishers have very 
specific requirements for reproductive dens, including both natal dens where kits are born, and maternal 
(post-natal) dens which are generally used as the rearing season progresses (Powell et al, 1997a; Weir, 
1999; 2003).  Selection of reproductive den sites is important because female fishers leave their young 
unattended for long periods, during which time the young are vulnerable to predators and to male fishers 
(Banci, 1989).   
 
Reproductive dens are generally located in cavities within large, dead or declining trees, although there 
have been reports of dens within rock outcrops (eg. Grinnell et al, 1937 in Powell et al, 1997a) and coarse 
woody debris (eg. Aubry amd Raley, 2006).  In BC, fisher reproductive dens have been found exclusively 
in black cottonwood (Populus balsamifera spp. balsamifera) trees (Weir, 1995; 1999) and in trembling 
aspen (Populus tremuloides) trees (Wier, 2007).  However, it should be noted that fisher studies in BC 
have been limited to interior habitats.  In California, a study of fisher in coastal habitats located 
reproductive dens in both deciduous and coniferous species including tanoak (Lithocarpus densiflorus), 
chinquapin (Chrysolepis chrysophylla), Douglas fir (Pseudotsuga menziesii) and western red cedar (Thuja 
plicata) (Thompson et al, 2007).    
  
Reproductive den trees are generally large and dens area typically located well above the ground.  A 
review of fisher studies from western North America (see Table C-1) found that the mean diameter at 
breast height (dbh) of trees/snags containing reproductive dens ranged from approximately 52 – 92 cm 
for natal dens and 50 – 132 cm for maternal dens.  Powell et al (1997a) found that the mean diameter of 
maternal den trees increased as the rearing season progressed, they suggested that this may be related 
to the need for larger cavities as the fisher kits grow.  In central BC, Weir (1995) found that most 
reproductive dens were located in cavities of branches of black cottonwoods and occurred at a mean 
height of 25.9 m above the ground (n=5).  In southern Oregon, Aubry and Raley (2006) found the average 
height of natal dens was 16.2 m above the ground (n=10).        
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Table C-1.  Natal and Maternal Den Characteristics from Studies in Western North America 

Location Den Sample size Mean 

DBH 

Min 

DBH 

Max 

DBH 

Tree species Reference 

Oregon Natal and 

Maternal 

-- -- -- -- Douglas fir, White/grand fir, Western white pine, and Sugar 

pine 

Aubry et al, 2001 in Weir, 2003 

N=7 (live trees) 92 cm  62 cm 138 cm Natal  

N=6 (snags) 89 cm 61 cm 136 cm 

Douglas fir, Incense cedar, True fir, Western white pine, 

Golden chinquapin 

N=8 (live trees) 97 cm 35 cm 137 cm 

N=5 (snags) 132 cm 90 cm 250 cm 

Oregon - 

Southern  

Maternal 

N=5 (logs) 105 cm 56 cm 166 cm 

Douglas fir, Incense cedar, True fir 

Aubry and Raley, 2006  

BC - South 

central 

Natal and 

Maternal 

N=5 103.1 cm 89.2 cm 122 cm Black Cottonwood  Weir and Harestad, 2003 

Natal N=5 51.5 cm 45 cm 55 cm Balsam Poplar and Trembling Aspen BC – Peace 

River Region 

Maternal N=4 49.6 cm  37 cm 65 cm Balsam Poplar and Trembling Aspen 

Weir, 2007 

Natal N=4 76.5 cm 62.5 cm 95.3 cm Tanoak, Chinquapin, Douglas fir California* 

Maternal N=5 112.0 cm 62.5 cm 184.4 cm Tanoak, Douglas fir, Western red cedar 

Thompson et al, 2007 

California Natal N=2 83 cm 78 cm 88 cm Ponderosa Pine and Black Oak Seglund, 1995 In Hayes and 

Lewis, 2006 

*Denotes studies in coastal areas. 
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Bird Species Compilation 
 
The assessment of the avian species expected to occur within the study area involved the 
compilation of seasonal survey results from a variety of surveys both within the study area and in 
close vicinity to the study area.  Table D-1 provides a description of the various data sources used 
for the compilation.  Since the original data was not available from all of the sources and the data 
was summarized differently in several of these sources, the compilation was forced to use a variety 
of styles to display the results; these include the total number of individuals counted for the 
survey(s), the average number of individuals counted over the survey(s) and a variety of codes 
representing the density of bird observed.  Table 1 describes how each of the sources reported 
their results.  Table D-2 defines all of the codes used within the Bird Species Compilation Table.  
The results of the Bird Species Compilation are presented in Table D-3. 
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Table D-1. Description of Data Souces Used in Bird Species Compilation Table 

Survey Labelled 
As1 

Description Location Survey 
Season2 

Citation 

Christmas Bird Count CBC Survey data from the Christmas Bird Count at Juneau.  Data 
was collected 1993 to 2007 and is displayed as average 
number of birds seen per year. 

In ACB study area 
(at Juneau) 

Winter National Audubon 
Society, 2002 

Great Backyard Bird 
Count 

GBBC Survey data from the Great Backyard Bird Count at Juneau.  
Data was collected 1998 to 2006 and is displayed as 
average number of birds seen per year. 

In ACB study area 
(at Juneau) 

Winter Cornell Lab of 
Ornithology and 
Audubon, 2008 

North American 
Breeding Bird Survey – 
Route 20 

BBS(20) Survey data from route 20 of the North American Breeding 
Bird Survey.  Data was collected from 1984 to 1986 near 
Juneau and is displayed as the average number of birds 
seen per year. 

In ACB study area 
(at Juneau) 

Spring 

North American 
Breeding Bird Survey – 
Route 21 

BBS(21) Survey data from route 21 of the North American Breeding 
Bird Survey.  Data was collected between 1983 and 2006 
near Juneau and is displayed as the average number of 
birds seen per year. 

In ACB study area 
(at Juneau) 

Spring 

Sauer et al. , 2006 

Bird Survey of 
Mendenhall Wetlands 

MW Survey data from the Mendenhall Wetlands, AK.  Data 
collected 1986 to 2002.  Data was displayed as symbols 
portraying highest number of birds seen per week but has 
been summarized into seasonal observations for compilation 
table. 

Outside ACB study 
area – north of 
Juneau. 

All Armstrong et al., 2004 

Birds of the Major 
Mainland Rivers of 
Southeast Alaska 

SE AK Survey data from breeding bird surveys in the Taku River, 
AK.  Part of a project looking at the breeding bird 
communities within major mainland rivers of southeast 
Alaska.  Data was collected in 2000 but results also used 
data from surveys in 1927 and 1974.  Results were 
summarized into categories describing the breeding status of 
the species within the Taku River area.  

In ACB study area 
– AK portion 

Spring Johnson et al., in press 

Rescan  Waterfowl 
1994 

RES-
WF-94 

Waterfowl survey of the Tulsequah-Lower Taku area of BC 
conducted by Rescan in August 1994.  Survey results are 
displayed as total number of birds observed during the 
survey. 

In ACB study area 
– BC portion 

Summer Rescan, 1997 
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Survey Labelled 
As1 

Description Location Survey 
Season2 

Citation 

Rescan  Waterfowl 
1995 

RES-
WF-95 

Waterfowl survey of the Tulsequah-Lower Taku area of BC 
conducted by Rescan in May/June 1995.  Survey results are 
displayed as total number of birds observed during the 
survey. 

In ACB study area 
– BC portion 

Spring 

Rescan  Waterfowl 
1996 

RES-
WF-96 

Waterfowl survey of the Tulsequah-Lower Taku area of BC 
conducted by Rescan in May 1996.  Survey results are 
displayed as total number of birds observed during the 
survey. 

In ACB study area 
– BC portion 

Spring 

Rescan Breeding Bird RES–BB Breeding bird surveys conducted by Rescan in the 
Tulsequah River area in May/June.  Results are displayed as 
total number of birds observed during all surveys.  

In ACB study area 
– BC portion 

Spring 

 

Gartner Lee Surveys GLL Survey results from work conducted within the ACB study 
area by GLL in 2007 including breeding bird surveys, 
waterfowl surveys and incidental observations made during 
other fieldwork.  Results are displayed as the total number of 
observations made per species throughout all surveys. 

In ACB study area 
– BC and AK 

Winter-
Summer 

 

1 Lists the label under which survey results are displayed in the Bird Species Compilation Results table. 
2 Seasons defined as: Spring (May-June), Summer (July–August), Fall (September-October), Winter (November-April)
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Table D-2. Definiton of Codes Used Within the Bird Species Compilation 
Table 

Codes Source Quality Described 
by Code 

 

A Accidental or casual  

H High density; n> or = 500 and <1000 

L Low density; n> or = 10 and <100 

M Moderate density; n> or = 100 and <500 

R Rare species 

U Uncommon species 

VH Very High density; n> or = 1000 

VL 

Bird Survey 
of  
Mendenhall 
Wetlands 

Abundance of birds 
observed at 
Mendenhall 
Wetlands (data was 
originally displayed 
as highest number 
seen per week, but 
has been 
summarized into 
seasonal 
observations). Very Low density; n>0 and <10 

C 

Confirmed  = Breeding was confirmed based on observation 
of nest building, distraction displays, eggs, young, or adults 
carrying food.  

O 
Observed = Birds were documented but were not in suitable 
breeding habitat and there was no evidence of breeding. 

PO 
Possible = Birds were documented in suitable nesting habitat 
but no evidence of breeding was observed. 

PR 

Birds of the 
Major 
Mainland 
Rivers of 
Southeast 
Alaska 

Breeding status of 
birds encountered 
at major mainland 
rivers. 

Probable = Birds were documented in area and likely breeding 
based on observation of behaviours such as pair observation, 
establishment of territories, courtships behaviours or agitated 
behaviour. 
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Table D-3.  Bird Species Compilation  

Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Breeding Birds Alder Flycatcher  Yellow            PR  0.16 21 VL   

Breeding Birds American Crow  Yellow       0.50            

Breeding Birds American Dipper  Yellow     VL 7.60 1.50 VL     0.33 0.05 1 VL  VL 

Breeding Birds American Goldfinch Yellow        A          A 

Breeding Birds American Pipit Yellow     VL 0.47  M    O   2 VL  VL 

Breeding Birds American Redstart Yellow            C   28    

Breeding Birds American Robin  Yellow     VL 4.13 0.50 L   6 C 34.33 32.37 85 VL  L 

Breeding Birds 

American Three-toed 

Woodpecker / Three-toed 

Woodpecker Yellow      0.40 0.30      0.33      

Breeding Birds American Tree Sparrow  Yellow     VL 2.40 0.70 VL          VL 

Breeding Birds Anna's Hummingbird Yellow      0.20             

Breeding Birds Bank Swallow  Yellow        VL    C 0.67 0.63  L  VL 

Breeding Birds Barn Swallow  Blue        L    C 3 4.79 2 L  L 

Breeding Birds Black Swift Yellow        A           

Breeding Birds Black-billed Magpie  Yellow     L 58.20 16.00 L          VL 

Breeding Birds blackbird sp.        0.13             

Breeding Birds Black-capped Chickadee  Yellow      0.13 6.20     C   4    

Breeding Birds Blackpoll Warbler Yellow        VL    O   5    

Breeding Birds 

Blue Grouse (incl. Dusky 

and Sooty Grouse) Yellow     VL   VL   8 PR 2 1.79 6 VL   

Breeding Birds Bohemian Waxwing Yellow     U 12.67 0.10     PR      U 

Breeding Birds Boreal Chichadee Yellow                  VL 

Breeding Birds Brambling Yellow        VL           

Breeding Birds Brewer's Blackbird Yellow                  VL 

Breeding Birds Brown Creeper  Yellow     VL 3.93 0.40     PR 0.33 0.05    VL 

Breeding Birds Brown-headed Cowbird Yellow                  VL 

Breeding Birds Canada Warbler Blue               1    

Breeding Birds Cape May Warbler Red        A           

Breeding Birds Cassin's Vireo Yellow            PR       

Breeding Birds Cedar Waxwing Yellow            PO      R 

Breeding Birds 

Chestnut-backed 

Chickadee Yellow     VL 100.73 66.60 VL   4 C 0.67 13.58 10 VL  VL 

Breeding Birds chickadee sp.        2.80             

Breeding Birds Chipping Sparrow Yellow           1 C    VL  VL 

Breeding Birds Cliff Swallow Yellow        VL        VL  VL 

Breeding Birds Common Nighthawk Yellow     VL       O      VL 

Breeding Birds Common Raven Yellow     L 381.40 73.30 VL   5 PO 22 45.89 4 VL  L 
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Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Breeding Birds 

Common Redpoll / 

American Redpoll Yellow     L 15.73 123.40 M       1   VL 

Breeding Birds Common Yellowthroat  Yellow     VL   VL   2 C  1.53 34 VL  VL 

Breeding Birds crossbill sp.       VL 29.80  VL           

Breeding Birds Dark-eyed (Oregon) Junco Yellow     VL 157.47  VL           

Breeding Birds 

Dark-eyed (Slate-colored) 

Junco Yellow     VL 31.00  VL           

Breeding Birds Dark-eyed Junco Yellow     VL 103.70 123.80 VL   9 PR 7.33 11.79 1 VL  L 

Breeding Birds Downy Woodpecker  Yellow     VL 0.33 0.40 VL    PO   2   VL 

Breeding Birds Dusky Flycatcher Yellow     VL   VL       3    

Breeding Birds Dusky Thrush Accidental     VL   VL           

Breeding Birds Eastern Kingbird Yellow     VL   VL        A   

Breeding Birds European Starling  Exotic     VL 39.20 3.30 VL     0.67 6.58  L  L 

Breeding Birds flycatcher sp.       VL   VL   8        

Breeding Birds Fox Sparrow  Yellow     VL 1.33 0.70 VL    C 8 7.47 22 VL  VL 

Breeding Birds Golden-crowned Kinglet  Yellow     VL 35.93 1.10 VL    PR 0.67 7.05 2 VL  VL 

Breeding Birds Golden-crowned Sparrow Yellow     VL 0.67  VL    PR      VL 

Breeding Birds Gray Jay  Yellow     VL  0.10 VL           

Breeding Birds Gray-cheeked Thrush Yellow     VL   VL   3 PO   2    

Breeding Birds Gray-crowned Rosy Finch Yellow     VL   VL           

Breeding Birds grouse sp.       VL   VL       2    

Breeding Birds Hairy Woodpecker  Yellow     VL 1.40 1.00 VL   1 C 2 0.16 5   VL 

Breeding Birds Hammond's Flycatcher  Yellow     VL   VL    C  0.84     

Breeding Birds Harris's Sparrow Yellow     VL 0.07  VL           

Breeding Birds Hermit Thrush Yellow     VL 0.20  VL   1 C 10.33 19.05 11 VL  VL 

Breeding Birds Hoary Redpoll  Yellow     VL  1.20 VL           

Breeding Birds Horned Lark Yellow     VL   VL           

Breeding Birds kinglet sp.       VL 2.13  VL           

Breeding Birds Lapland Longspur Yellow     VL   VL          L 

Breeding Birds Least Flycatcher Yellow     VL   VL       7    

Breeding Birds Lincoln's Sparrow  Yellow     VL   VL   3 C 3.67 5.74 7 VL  VL 

Breeding Birds MacGillivray's Warbler  Yellow     VL   VL    C 0.67 0.05 11   VL 

Breeding Birds Mountain Bluebird Yellow     VL 0.07  VL          A 

Breeding Birds Mountain Chickadee Yellow     VL   VL           

Breeding Birds Mourning Dove Yellow     VL   VL        VL   

Breeding Birds Northern  Flicker Yellow     VL 0.13 0.20 VL   2 PR   1   VL 

Breeding Birds Northern Mockingbird Yellow     VL   VL        A   

Breeding Birds 

Northern Rough-winged 

Swallow Yellow     VL   VL    PO    VL   

Breeding Birds Northern Shrike  Yellow     VL 1.20 0.30 VL          VL 
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Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Breeding Birds Northern Waterthrush Yellow     VL   VL    PR   37   VL 

Breeding Birds Northwestern Crow  Yellow     VL 938.53 363.90 VL    PR 40.33 55.26 4 L  M 

Breeding Birds Olive-sided Flycatcher  Yellow Threatened   VL   VL    PR 0.67 0.21 5   VL 

Breeding Birds Orange-crowned Warbler Yellow     VL 0.07  VL    C 13.67 18.47 33 VL  VL 

Breeding Birds Oven bird Yellow     VL   VL       1    

Breeding Birds 

Pacific Slope /Cordilleran 

Flycatcher  Yellow     VL   VL    PR 0.33 2.42  VL  VL 

Breeding Birds Pine Grosbeak  Yellow     VL 13.80 1.30 VL    PO   1   VL 

Breeding Birds Pine Siskin  Yellow     VL 459.47 303.30 VL   27 PR 0.67 13.53 8 L  L 

Breeding Birds Purple Finch Yellow     VL 0.07  VL       2    

Breeding Birds Red Crossbill Yellow     VL 77.53 9.50 VL    PR 4.67 1.79  VL  L 

Breeding Birds Red-breasted Nuthatch  Yellow     VL 4.47 7.50 VL   3 C  0.16 3 VL  VL 

Breeding Birds Red-breasted Sapsucker  Yellow     VL   VL   8 C 5.67 4.95 13 VL  VL 

Breeding Birds Red-eyed Vireo  Yellow     VL   VL      0.05 3    

Breeding Birds Red-throated Pipit Accidental     VL   VL          VL 

Breeding Birds Red-winged Blackbird Yellow     VL 0.13  VL   4 PR  1.58 2 VL  VL 

Breeding Birds Rock Pigeon / Rock Dove Exotic     VL 132.47 7.70 VL      4.63     

Breeding Birds Rock Ptarmigan Yellow     VL   VL           

Breeding Birds Ruby-crowned Kinglet Yellow     VL 0.53  VL   15 C 10.67 12.26 33 VL  VL 

Breeding Birds Ruffed Grouse Yellow     VL   VL   4 C   8    

Breeding Birds Rufous Hummingbird  Yellow     VL   VL   4 C 0.33 1.16 5 VL  VL 

Breeding Birds Rusty Blackbird  Blue 

Special 

Concern   VL 2.93 0.60 VL    C      L 

Breeding Birds sapsucker (3 species)        VL   VL     5.67 4.95     

Breeding Birds Savannah Sparrow Yellow     VL 0.53  VL    PR  12.47 3 L  L 

Breeding Birds Say's Phobe Yellow     VL   VL    O      A 

Breeding Birds Scissor-tailed Flycatcher Accidental     VL   VL        A   

Breeding Birds Smith's Longspur Blue     VL   VL          A 

Breeding Birds Snow Bunting Yellow     VL 22.60  VL          VL 

Breeding Birds Song Sparrow Yellow     VL 13.27 3.50 VL   2 C 0.33 6.79 21 L  L 

Breeding Birds sparrow sp.       VL 0.33  VL           

Breeding Birds Spotted Towhee Yellow     VL 0.13  VL           

Breeding Birds Spruce Grouse  Yellow     VL  0.10 VL           

Breeding Birds Steller's Jay  Yellow     VL 48.27 60.30 VL    C 12 11.74 4   VL 

Breeding Birds Swainson's Thrush  Yellow     VL   VL   8 C 18 10.47 66 VL   

Breeding Birds Swamp Sparrow Yellow     VL 0.07  VL        VL  VL 

Breeding Birds Tennessee Warbler Yellow     VL   VL       7   A 

Breeding Birds Townsend's Solitaire Yellow     VL 0.07  VL           

Breeding Birds Townsend's Warbler  Yellow     VL   VL    PR 3.67 10.79 8   VL 

Breeding Birds Tree Swallow  Yellow     VL   VL   10 C 0.33 3.68 28 L  VL 
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Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Breeding Birds Varied Thrush  Yellow     VL 1.47 9.60 VL   19 C 39.33 35.26 57 VL  VL 

Breeding Birds Vaux's Swift  Yellow     VL   VL    PO  0.11  L  L 

Breeding Birds Veery Yellow     VL   VL       3    

Breeding Birds Violet-green Swallow  Yellow     VL   VL   4 C 1.33 7.26 3 L  VL 

Breeding Birds Warbling Vireo  Yellow     VL   VL    C  0.16 28   VL 

Breeding Birds Western Kingbird Yellow     VL   VL        VL   

Breeding Birds Western Meadowlark Yellow     VL   VL          A 

Breeding Birds Western Tanager Yellow     VL   VL    PR   10    

Breeding Birds Western Wood-Pewee  Yellow     VL   VL     0.33  5   VL 

Breeding Birds White-crowned Sparrow Yellow     VL 1.27 0.10 VL          VL 

Breeding Birds White-tailed Ptarmigan Yellow     VL 0.13  VL           

Breeding Birds White-throated Sparrow Yellow     VL 0.13  VL           

Breeding Birds White-winged Crossbill  Yellow     VL 49.87 16.30 VL    PR  0.05  VL  L 

Breeding Birds Willow/Alder Flycatcher  Yellow     VL   VL      0.16     

Breeding Birds Wilson's Warbler  Yellow        VL   3 C 7.67 6.21 18 VL  VL 

Breeding Birds Winter Wren  Yellow     VL 4.00 1.60 VL   4 PR 12.67 21.74 6 VL  VL 

Breeding Birds woodpecker sp.        0.20         3    

Breeding Birds Yellow Warbler  Yellow        VL   1 C 1.67 4.53 109 VL  VL 

Breeding Birds Yellow-bellied Flycatcher  Yellow              0.05     

Breeding Birds Yellow-headed Blackbird Yellow        A           

Breeding Birds Yellow-rumped Warbler Yellow      0.20  VL   16 C 1 1.26 21 VL  VL 

Raptors accipiter sp.        0.07             

Raptors American Kestrel Yellow      0.20  VL   1       VL 

Raptors Bald Eagle  Yellow     VL 125.67 61.50 L   2 C 9.33 32.16 61 L  L 

Raptors Barred Owl Yellow                  A 

Raptors Boreal Owl Yellow Not at Risk   A             A 

Raptors Golden Eagle  Yellow Not at Risk   VL  0.10 VL       1    

Raptors Great Horned Owl Yellow     VL 0.40  VL    PR    VL  VL 

Raptors Gyrfalcon Blue Not at Risk   VL 0.07  VL          VL 

Raptors Harlan's Hawk       VL 0.00  VL           

Raptors large falcon sp.       VL 0.07  VL           

Raptors Merlin  Yellow Not at Risk   VL 0.27 0.40 VL    C  0.05  VL  VL 

Raptors Northern Goshawk Yellow     VL 1.07  VL   2     VL  VL 

Raptors Northern Harrier Yellow Not at Risk   VL 0.13  VL        VL  VL 

Raptors Northern Hawk Owl Yellow Not at Risk   VL 0.07  VL           

Raptors Northern Pygmy-owl  Yellow     VL 0.80 0.20 VL    PR  0.05    VL 

Raptors Northern Saw-whet Owl Yellow     VL   VL    PO       

Raptors Osprey Yellow     VL   VL    PR    VL  VL 

Raptors owl sp.       VL   VL       1    
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Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Raptors Peregrine Falcon No Status 

Special 

Concern Delisted VL 0.07  VL          VL 

Raptors raptor sp.       VL   VL       1    

Raptors Red-tailed Hawk Yellow Not at Risk   VL   VL   2 PR   5 VL  VL 

Raptors Rough-legged Hawk Yellow Not at Risk   VL 0.07  VL          VL 

Raptors Sharp-shinned Hawk  Yellow Not at Risk   VL 0.73 0.60 VL    PO    VL  VL 

Raptors Short-eared Owl Blue 

Special 

Concern   VL 0.53  VL          VL 

Raptors Snowy Owl Yellow Not at Risk   VL   VL          VL 

Raptors Steller's Sea-eagle       VL   VL    O       

Raptors Swainson's Hawk Red     VL   VL           

Waterfowl and Allies American Coot Yellow Not at Risk    1.80  VL          VL 

Waterfowl and Allies American Golden-plover Blue        L        VL  VL 

Waterfowl and Allies American Wigeon  Yellow     L 89.60 0.60 M  30      L 13 M 

Waterfowl and Allies Artic Tern Yellow        L    C   7 L  L 

Waterfowl and Allies Baird's Sandpiper Unknown        VL        VL  VL 

Waterfowl and Allies Barrow's Goldeneye  Yellow     L 608.80 97.40 M    PO    VL  L 

Waterfowl and Allies Bar-tailed Godwit Accidental        VL        VL  VL 

Waterfowl and Allies Belted Kingfisher  Yellow     VL 5.33 1.30 VL    C 1.67 2.11 4 VL  VL 

Waterfowl and Allies Black Oystercatcher Yellow        VL        VL   

Waterfowl and Allies Black Scoter  Yellow      8.40 6.50 VL          VL 

Waterfowl and Allies Black Tern Yellow Not at Risk      VL           

Waterfowl and Allies Black Turnstone Yellow      22.73  L        VL  VL 

Waterfowl and Allies Black-bellied Plover Yellow        L        VL  VL 

Waterfowl and Allies Black-crowned Night-heron Yellow        A        A   

Waterfowl and Allies Black-legged Kittiwake Yellow      0.13  VL        L  VL 

Waterfowl and Allies Blue-winged Teal Yellow        L    PR    VL   

Waterfowl and Allies Bonaparte's Gull Yellow     L 0.07  M    O    H  M 

Waterfowl and Allies Brant Yellow        VL        VL  VL 

Waterfowl and Allies Buff-breasted Sandpiper Yellow                  VL 

Waterfowl and Allies Bufflehead  Yellow     L 167.53 42.00 L  5      VL  L 

Waterfowl and Allies Cackling Goose Yellow      0.00             

Waterfowl and Allies California Gull Blue        VL        VL  L 

Waterfowl and Allies Canada Goose Yellow     H 674.73 169.50 M 41 8 11 PR 0.33 1.11 82 L 130 M 

Waterfowl and Allies 

Canada Goose (large 

forms)         16.00             

Waterfowl and Allies Canvasback Yellow     VL 0.67  VL 1       VL  VL 

Waterfowl and Allies Caspian Tern Blue Not at Risk      VL    C    VL  VL 

Waterfowl and Allies Cinnamon Teal Yellow        VL        VL   

Waterfowl and Allies Common Goldeneye Yellow     L 159.27 40.30 L    C    VL  L 



Appendix  D Bi rd Species Compi la t ion 

 

 D-10 
 

Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Waterfowl and Allies Common Loon Yellow Not at Risk   VL 3.93 0.60 VL          VL 

Waterfowl and Allies Common Merganser Yellow     VL 190.47 15.90 VL 2 2 1 C  0.11 32 VL 3 VL 

Waterfowl and Allies Common Murre Red     VL 12.93 22.30 VL          VL 

Waterfowl and Allies cormorant sp.       VL 0.80  VL           

Waterfowl and Allies Curlew Sandpiper Accidental     VL   VL           

Waterfowl and Allies dabblers, unidentified       VL   VL 4        50*  

Waterfowl and Allies diver, unidentified       VL   VL 3 1       3  

Waterfowl and Allies dowitcher sp.       VL   VL        L  L 

Waterfowl and Allies duck sp.       VL 0.27  VL       21  36  

Waterfowl and Allies Dunlin Yellow     VL 65.33 4.00 VL        VL  L 

Waterfowl and Allies Eared Grebe Yellow     VL   VL           

Waterfowl and Allies Emperor Goose Accidental     VL   VL           

Waterfowl and Allies Eurasian Wigeon Yellow     VL 0.07  VL        VL  VL 

Waterfowl and Allies Fork-tailed Storm-Petrel  Yellow     VL  0.10 VL           

Waterfowl and Allies Franklin's Gull Yellow     VL   VL        VL   

Waterfowl and Allies Gadwall  Yellow     VL 10.20 0.80 VL        L  VL 

Waterfowl and Allies Glaucous Gull  Yellow     VL 0.13 1.10 VL          VL 

Waterfowl and Allies Glaucous-winged Gull  Yellow     VL 

1486.0

0 385.60 VL     4.33 5.95  L  M 

Waterfowl and Allies 

Glaucous-winged Gull X 

Herring Gull (hybrid)       VL 2.00  VL           

Waterfowl and Allies goldeneye sp.       VL 33.33  VL 1      22    

Waterfowl and Allies Great Blue Heron  Blue 

Special 

Concern   VL 7.47 3.00 VL     1.33 1.42  VL  VL 

Waterfowl and Allies Great Egret Yellow     VL   VL        VL   

Waterfowl and Allies Greater Scaup  Yellow     VL 285.93 20.10 VL       8 L  L 

Waterfowl and Allies 

Greater White-fronted 

Goose Yellow     VL 0.07  VL        VL  VL 

Waterfowl and Allies Greater Yellowlegs Yellow     VL 0.07  VL     1.67 0.11  VL  L 

Waterfowl and Allies grebe sp.       VL 0.07  VL           

Waterfowl and Allies Green Heron Blue                A   

Waterfowl and Allies 

Green-winged Teal / 

American Green-winged 

Teal Yellow     VL 40.20 1.30 VL 12 4  C   4 L 11 L 

Waterfowl and Allies gull sp.       VL 103.47  VL       569    

Waterfowl and Allies Harlequin Duck  Yellow     VL 87.07 31.70 VL    PO    VL 3 VL 

Waterfowl and Allies Herring Gull  Yellow     VL 4.93 41.80 VL    C  0.21  L  L 

Waterfowl and Allies Hooded Merganser  Yellow     VL 6.27 1.10 VL 10 2 2 C   1   VL 

Waterfowl and Allies Horned Grebe  Yellow     VL 40.87 11.00 VL        VL  VL 

Waterfowl and Allies Hudsonian Godwit Red     VL   VL        VL  VL 
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Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Waterfowl and Allies Killdeer  Yellow     VL 4.60 0.30 VL    C  0.21  VL  VL 

Waterfowl and Allies Least Sandpiper Yellow     VL   VL    O    M  M 

Waterfowl and Allies Lesser Black-backed Gull Accidental     VL 0.07  VL          VL 

Waterfowl and Allies Lesser Scaup  Yellow     VL 5.60 4.60 VL        VL  VL 

Waterfowl and Allies Lesser Yellowlegs Yellow     VL   VL   1 O    M  L 

Waterfowl and Allies Little Gull Accidental     VL   VL           

Waterfowl and Allies Long-billed Dowitcher Yellow     VL   VL        L  L 

Waterfowl and Allies 

Long-tailed Duck / 

Oldsquaw Unknown     VL 40.70 3.00 VL        VL  L 

Waterfowl and Allies Long-toed Stint       VL   VL           

Waterfowl and Allies loon sp.       VL 0.67  VL           

Waterfowl and Allies Mallard  Yellow     VL 

2094.6

0 478.50 VL 76 26  PR  2.37 56 L 47 M 

Waterfowl and Allies Marbled Godwit Yellow     VL   VL    O    VL   

Waterfowl and Allies Marbled Murrelet  Red Threatened   VL 77.20 25.20 VL        VL  VL 

Waterfowl and Allies merganser sp.       VL 4.20  VL       4    

Waterfowl and Allies Mew Gull  Yellow     VL 139.27 142.90 VL    PR   16 M  M 

Waterfowl and Allies Northern Pintail  Yellow     VL 18.27 1.90 VL  2      L  L 

Waterfowl and Allies Northern Shoveler Yellow     VL 0.53  VL 2 6      L  VL 

Waterfowl and Allies Pacific Golden Plover Yellow     VL   VL          VL 

Waterfowl and Allies Pacific Loon  Yellow     VL 22.33 8.00 VL        VL  VL 

Waterfowl and Allies Parasitic Jaeger Yellow     VL   VL    O      A 

Waterfowl and Allies Pectoral Sandpiper Yellow     VL   VL        L  L 

Waterfowl and Allies peep sp.       VL 10.00  VL           

Waterfowl and Allies Pelagic Cormorant  Yellow     VL 16.20 1.50 VL          VL 

Waterfowl and Allies Pied-billed Grebe Yellow     VL   VL          VL 

Waterfowl and Allies Pigeon Guillemot  Yellow     VL 2.53 2.90 VL        VL   

Waterfowl and Allies Red Knot Yellow 

Endangered 

/Threatened   VL   VL        VL   

Waterfowl and Allies Red-breasted Merganser Yellow     VL 99.13 27.00 VL        VL  L 

Waterfowl and Allies Redhead Yellow     VL 0.07  VL        VL  VL 

Waterfowl and Allies Red-necked Grebe Yellow Not at Risk   VL 13.80  VL        VL  VL 

Waterfowl and Allies Red-necked Phalarope Blue     VL   VL          VL 

Waterfowl and Allies Red-throated Loon  Yellow     VL 0.73 0.10 VL        VL  VL 

Waterfowl and Allies Ring-billed Gull Yellow     VL   VL        VL  VL 

Waterfowl and Allies Ring-necked Duck Yellow     VL 0.67  VL   8    2 VL  VL 

Waterfowl and Allies Ring-necked Duck/Scaup       VL   VL 29** 10         

Waterfowl and Allies Rock Sandpiper  Yellow     VL 77.13 3.00 VL          VL 

Waterfowl and Allies Ruddy Duck Yellow     VL   VL           

Waterfowl and Allies Ruddy Turnstone Yellow     VL   VL        M  L 
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Winter Spring Summer Fall Report Group Species BC Status1 COSEWIC 

Status2 

Alaska 

Status3 MW CBC GBBC MW RES-WF-95 RES-WF-96 RES-BB SE AK BBS (21) BBS (20) GLL MW RES-WF-94 MW 

Waterfowl and Allies Ruff Accidental     VL   VL           

Waterfowl and Allies Sabine's Gull Yellow     VL   VL        A   

Waterfowl and Allies Sanderling Yellow     VL   VL        VL  VL 

Waterfowl and Allies Sandhill Crane Blue Not at Risk   VL   VL        VL  VL 

Waterfowl and Allies sandpiper sp.       VL 86.87  VL           

Waterfowl and Allies scaup sp.       VL 98.73  VL        M  L 

Waterfowl and Allies scoter sp.       VL 116.73  VL           

Waterfowl and Allies Semipalmated Plover Yellow     VL 0.33  VL    C   1 VL  VL 

Waterfowl and Allies Semipalmated Sandpiper Yellow     VL   VL        M  L 

Waterfowl and Allies Sharp-tailed Sandpiper Yellow     VL   VL          VL 

Waterfowl and Allies Short-billed Dowitcher Blue     VL   VL        L  L 

Waterfowl and Allies Slaty-backed Gull Accidental     VL   VL          VL 

Waterfowl and Allies Snow Goose (white form) Yellow     VL 0.07  VL          VL 

Waterfowl and Allies Snowy Egret Accidental     VL   VL           

Waterfowl and Allies Solitary Sandpiper Yellow     VL   VL    O    VL  VL 

Waterfowl and Allies Sora Yellow     VL   VL        A   

Waterfowl and Allies Spotted Sandpiper  Yellow     VL   VL   1 C 0.33 0.16 16 VL  VL 

Waterfowl and Allies Stilt Sandpiper Yellow     VL   VL        VL  VL 

Waterfowl and Allies Surf Scoter  Blue     VL 945.60 122.10 VL    O    M  L 

Waterfowl and Allies Surfbird Yellow     VL 10.00  VL        VL  VL 

Waterfowl and Allies swan sp.       VL   VL       2    

Waterfowl and Allies tern sp.       VL   VL       27    

Waterfowl and Allies Thayer's Gull  Yellow     VL 1.67 5.10 VL        VL  VL 

Waterfowl and Allies Thick-billed Murre  Red     VL  0.30 VL           

Waterfowl and Allies Trumpeter Swan Yellow Not at Risk   VL 0.27  VL 16 4     26  17 VL 

Waterfowl and Allies Tundra Swan Yellow     VL 0.13  VL          L 

Waterfowl and Allies Upland Sandpiper Red     VL   VL        VL  VL 

Waterfowl and Allies Wandering Tattler Blue     VL   VL          VL 

Waterfowl and Allies Western Grebe Red     VL 0.27  VL          VL 

Waterfowl and Allies Western Sandpiper Yellow     VL   VL        H  L 

Waterfowl and Allies Whimbrel Yellow     VL   VL        VL   

Waterfowl and Allies White-rumped Sandpiper Accidental     VL   VL           

Waterfowl and Allies White-winged Scoter  Yellow     VL 452.93 20.00 VL        L  L 

Waterfowl and Allies Wilson's Phalarope Yellow     VL   VL        VL  VL 

Waterfowl and Allies 

Wilson's Snipe / Common 

Snipe Yellow     VL 3.93 0.20 VL   1 C  0.53 12 VL  VL 

Waterfowl and Allies Wood Duck Yellow      0.13            A 

Waterfowl and Allies Yellow Rail Red 

Special 

Concern              A   

Waterfowl and Allies Yellow-billed Loon Yellow Not at Risk   VL 1.27 0.10 VL          VL 
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1 Reference: BC CDC, 2007 
2 Reference: COSEWIC, 2007a-b 
3 Reference: US FWS, 2007a 



Appendix  E 

Assessment of Bird Species at Risk in the Study Area 



Appendix  E  Assessment  o f  B i rd  SAR in  the Study Area

 

 E-1 
 

Table E-1. Nesting Habitats for Potential Waterfowl Species At Risk within ACB Study Area 

Species BC 
Listing 

COSEWIC 
Listing 

Alaska 
Listing 

Summary of Compilation Findings and 
Other Known Information 

Study Area within Known Breeding 
Range? 

Suitable Breeding Habitat Present within Study Area? Species Expected to Interact with ACB Project 
During Breeding?  

American 
Golden- 
Plover 

Blue -- -- 
Not observed within the study area.  
Observed in very low or low densities at 
Mendenhall Wetlands in the spring, summer 
and fall seasons. 

No – closest breeding range is northeast 
of the study area in BC northward into 
the Yukon (Johnson and Connors, 
1996). 

Yes – nesting generally occurs on arctic, subarctic or montane tundra; 
nesting habitat is typically located in sparse, low vegetation on high, well-
drained, rocky slopes (Johnson and Connors, 1996). 

Unlikely – based on known breeding range, species is 
not expected to breed within the study are.  However, 
if it did, nesting would likely occur in alpine and 
subalpine areas and should not be influenced by the 
ACB development. 

California 
Gull 

Blue -- -- 
Not observed within study area.  Observed in 
very low or low densities at Mendenhall 
Wetlands in the spring through fall. 

No – however, study area is within 
migratory route along the Pacific 
coastline (Winkler, 1996). 

Yes, but limited – breeding colonies often located on islands of lakes, 
rivers or reservoirs from sea level to 2770 m in elevation (Jones, 1986 and 
others in Winkler, 1996). 

Unlikely – species likely passes through the area 
during migration, but is not expected to breed within 
the study area. 

Caspian 
Tern 

Blue Not at Risk -- 

Confirmed breeding in the Taku River area.  
A breeding colony of approximately 16 adults 
with at least four nests was located on a 
rocky island at Twin Glacier Lake in 2000 
(Johnson et al. , in press). 

Yes - Study area is outside of main 
breeding range, however, breeding has 
also been documented at scattered 
locations along the Pacific coastline 
(Cutbert and Wines, 1999). 

Yes – breeding habitat ranges from coastal estuarine, salt marsh and 
barrier islands along the Pacific coastline.  Nest habitat is typically found 
among driftwood and debris on low, flat, sandy or rocky islands; created on 
small; shell banks and beaches; or on sandy, muddy or pebbly shores 
which are sparsely vegetated. (Cutbert and Wines, 1999). 

Likely – species is known to breed at Twin Glacier 
Lake, unknown if there are other breeding colonies in 
the area.  Twin Glacier Lake is over 500 m from 
proposed ACB route so effects to known breeding 
colony are expected to be limited. 

Common 
Murre 

Red -- -- 

Observed near Juneau in winter.  Otherwise 
only documented in very low densities at 
Mendenhall Wetlands. 

No – study area is just outside of known 
breeding range, however it falls within 
the winter range for the species (Ainley 
et al., 2002). 

No – nesting is generally found along cliff ledges, sloping island surfaces, 
flat areas on rocky headlands and offshore islands in full ocean view 
(Ainley et al, 2002). 

Unlikely – species may use the Taku inlet in the winter 
and non-breeding individuals may occasionally be 
observed throughout the year, however, breeding is 
not expected in the study area. 

Great Blue 
Heron 

Blue 
Special 

Concern1 
 

Species documented near Juneau in winter 
and in breeding bird surveys in the Juneau 
area. 

Yes – species nests in small colonies 
along the coast of southeast Alaska and 
northern BC (Butler, 1992). 

Yes – nesting is generally found in trees, bushes, on the ground and on 
artificial structures.  Typically near water; preferably close to vegetation on 
islands or in swamps (Butler, 1992). 

Possible – based on sightings in the area and the 
presence of suitable breeding habitat in the study 
area, species has the potential to breed in the area.  If 
it does interaction with the project may occur. 

Green 
Heron 

Blue -- -- 

Not observed within study area.  Observation 
at Mendenhall Wetlands summer was 
considered an accidental.  

No – closest breeding range is the 
Fraser Valley in southwest BC.  Winter 
range is even further south (Davis and 
Kushlan, 1994). 

Yes – nests located in forests and swamps; may also nest in dry woods or 
orchards, usually near water (Davis and Kushlan, 1994). 

Unlikely – closest documented range is the Fraser 
Valley, BC.  Species is not expected in the study area. 

Hudsonian 
Godwit 

Red -- -- 

Not observed within study area.  Observed in 
very low densities at Mendenhall Wetlands in 
all seasons. 

No – generally breeds in arctic habitats, 
closest breeding range is Cook Inlet AK; 
winters in South America (Elphick and 
Klima, 2002). 

No – nesting habitat is found in large open areas of muskeg with a mixture 
of wet bog and small shallow pool habitats with small spruce islands and 
drier upland areas; surrounded by mostly coniferous forest (Williamson 
and Smith 1964 in Elphick and Klima, 2002). 

Unlikely – species may migrate through area, but 
based on known breeding range and breeding habitats 
is not expected to breed in the area. 

Marbled 
Murrelet  

Red Threatened -- 

Observed near Juneau in winter and in very 
low densities year-round at Mendenhall 
Wetlands.  Personal communication with 
Matt Kirchhoff (Alaska FWS) and Michelle 
Kissling (USFWS) indicate that significant 
numbers of Marbled Murrelet do use the 
Taku Inlet. 

Yes – breeds in coastal habitats 
throughout BC and Southeastern AK 
(Nelson, 1997). 

Yes – nesting habitat is typically found in mature and old-growth coastal 
forests or sea-facing cliffs and talus slopes (Nelson, 1997). 

Likely – based on observations of Marbled Murrelet in 
the area, and the presence of suitable breeding habitat 
it is likely that the species does breed within the study 
area.  Species is known to forage within the Taku Inlet. 

Red Knot Yellow 
Endangered 
/Threatened 

-- 

Not observed within study area.  Observed in 
very low densities at Mendenhall Wetlands in 
the winter through summer. 

No – within migration route, however, 
closest breeding range is the Arctic 
(Harrinton, 2001). 

No – nesting generally occurs on arctic coasts, especially on peninsulas or 
islands.  Nests found on dry, sunny, slightly elevated on the tundra, often 
associated with windswept ridges or slopes dominated by stunted Salix 
species and/or Dryas species (Cramp and Simmons 1983 in Harrington, 
2001). 

Unlikely – species may migrate through area, but 
based on known breeding range and breeding habitats 
is not expected to breed in the area. 

Red-necked 
Phalarope 

Blue -- -- 

Not observed within study area.  Observed in 
very low densities at Mendenhall Wetlands in 
the winter, spring and fall. 

No – breeds throughout the Holarctic, 
closed known breeding range is the 
Chilkat Pass area BC (Campbell et al.., 
1990; Rubega et al., 2000). 

Yes – nesting is generally in tundra or tundraforest transition, near 
vegetation, freshwater lakes, pools, bogs, marshes or small streams  
(Rubega et al. , 2000).  In BC, known nesting habitat is found in wet 
subalpine areas near freshwater ponds, lakes and wetlands or on mossy 
hummocked ground (Campbell et al., 1990).  

Unlikely – based on known breeding range species is 
not expected to breed within the study area.  However, 
if it did, nesting would likely occur in subalpine areas 
and should not be influenced by the ACB 
development. 



Appendix  E  Assessment  o f  B i rd  SAR in  the Study Area

 

 E-2 
 

Sandhill 
Crane 

Blue Not at Risk -- 

Not observed within study area.  Observed in 
very low densities at Mendenhall Wetlands in 
all seasons. 

No – however, breeding range extends 
to Portland Canal, across much of 
northern BC and into northern Alaska.  
According to Tacha (1992) it is unknown 
whether breeding occurs in 
Northwestern BC and Southeastern 
Alaska. 

Yes – typical breeding habitat is open sedges marshes or wet meadows 
(Tacha et al., 1992). 

Unlikely – based on known ranges, species is not 
expected to breed in the study area.  As well, Sandhill 
Cranes are a fairly large, conspicuous bird; the lack of 
observations within the study area and low number of 
observations at Mendenhall Wetlands suggest that it 
likely does not breed in the area. 

Short-billed 
Dowitcher 

Blue -- -- 

Not observed within study area.  Observed in 
very low or low densities at Mendenhall 
Wetlands in all seasons. 

Yes – breeds in the mountainous area 
of northwestern BC and coastal Alaska 
(Jehl et al., 2001). 

Yes – In BC, nests in wet boggy muskeg in sub-alpine meadows, plateaus, 
and valleys and in estuarine marshes (Campbell et al. 1990), in Alaska, 
nests have been located in muskegs (Gabrielson and Lincoln, 1959 in Jehl 
et al., 2001) and in bogs or sedge meadows along the deltas and 
floodplains of major river systems (Jehl et al., 2001). 

Possible – any nesting in subalpine habitats within the 
project area is unlikely to be influenced by the ACB 
project; however, potential habitat is also located in 
wetland habitats along the Taku River.  These may be 
affected by the project. 

Surf Scoter  Blue -- -- 

Observed in the Taku River area (AK) during 
breeding season but no evidence of 
breeding.  Observed near Juneau in winter.  
Surveys from Mendenhall Wetlands record 
moderate densities in summer and low or 
very low densities during other seasons. 

No –breeding range is poorly known but 
is not expected in Southeastern Alaska; 
study area is within winter range 
(Savard et al, 1998). 

No – typical breeding habitat includes shallow lakes and ponds with rocky 
shores and little emergent vegetation (Savard et al, 1998). 

Unlikely – based on known breeding range and 
breeding habitats is not expected to breed in the area. 

Thick-billed 
Murre  

Red -- -- 

Observed near Juneau in winter.  Otherwise 
only documented in very low densities at 
Mendenhall Wetlands. 

No – main breeding range is north of 
study area, however breeding has been 
documented on the offshore southeast 
islands in AK (Gaston and Hipfner, 
2000). 

No – breeding habitat is found on coastal and continental-shelf waters, 
along continental slopes (Gaston and Hipfner, 2000). 

Unlikely – based on known breeding range and 
breeding habitats is not expected to breed in the area. 

Upland 
Sandpiper 

Red -- -- 
Not observed within study area.  Observed in 
very low densities at Mendenhall Wetlands in 
all seasons. 

No –closest breeding ranges are the in 
the western Yukon and central AK 
(Houston et al., 2001). 

Yes  – nesting habitat includes upland tundra heath with swales of tall 
grass and sedge with scattered tall willows, sedge lichen-moss meadows 
and alluvial fans (Murie 1946 and Roe 1975 in Houston et al., 2001). 

Unlikely – based on known breeding range the species 
is not expected to breed in the area. 

Wandering 
Tattler 

Blue -- -- 

Not observed within study area.  Observed in 
very low densities at Mendenhall Wetlands in 
the winter through summer. 

Yes –located at the southern tip of 
breeding range (Gill et al., 2002). 

Yes – most commonly nests at higher elevations in rock, gravel or bare 
ground surrounded by riparian vegetation associated with mountain 
streams or other waterbodies (Fraser et al., 1999; Gill et al., 2002).  Has 
also been documented in coastal habitats nesting on gravel bars just 
above the tideline (Gill et al., 2002). 

Possible – any nesting in subalpine habitats within the 
project area is unlikely to be influenced by the ACB 
project; however, any potential nesting habitats on 
gravel bars along the Taku River and other lower 
elevation areas may be affected. 

Western 
Grebe 

Red -- -- 
Observed near Juneau in winter.  Otherwise 
only documented in very low densities at 
Mendenhall Wetlands. 

No – closest breeding range is east-
central BC (Stoner and Nuechterlein, 
1992). 

No – breeding habitat is generally composed of fresh water lakes and 
marshes with extensive (several square kilometres) of open water and 
emergent vegetation along the edges (Stoner and Nuechterlein, 1992). 

Unlikely – based on known breeding range and 
breeding habitats, species is not expected to breed in 
the area. 

Yellow Rail Red 
Special 
Concern 

-- 

Not observed within study area.  Observation 
at Mendenhall Wetlands considered 
accidental. 

No – closest breeding range is the 
Canadian Prairies; winter range is 
Southeastern US (Bookhout, 1995). 

Yes – typical breeding habitat is found within wet sedge meadows and 
marshlands dominated by Carex species with moist substrate near 
standing water (Bookhout, 1995). 

Unlikely – only record of the species in the area was 
considered an accidental.  Based on distance to 
known ranges, species is not expected in the study 
area. 

1 Only the fannini subspecies of Great Blue Heron is COSEWIC listed; but based on the subspecies distributions, the birds in study area are expected to be the fannini subspecies (Gebauer and Moul, 2001). 
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Table E-2. Nesting Habitats for Potential Raptor Species At Risk within ACB Study Area 

Species BC 
Listing 

COSEWIC 
Listing 

Alaska 
Listing 

Summary of Compilation Findings and 
Other Known Information 

Study Area within Known Breeding 
Range? 

Suitable Breeding Habitat Present within Study Area? Species Expected to Interact with ACB Project During 
Breeding? 

Gyrfalcon Blue Not at Risk -- 

Not observed within the study area.  Observed 
in very low densities at Mendenhall Wetlands in 
the fall, winter and spring. 

No – breeding range does not extend to 
southeast Alaska (closest breeding range is 
extreme northwestern BC); however, study 
area does fall within winter range (Clum and 
Cade, 1994). 

Yes – breeding habitat is typically found in arctic and alpine 
tundra, often along rivers and seacoasts; nests are 
generally located on cliffs faces or rocky outcrops, but 
nests have also been documented in trees and on artificial 
structures (Clum and Cade, 1994). 

Unlikely – species may use the study area during the winter, but 
based on known breeding range is not expected to breed in the 
area.   

Peregrine 
Falcon 

-- 
Special 
Concern 

Delisted 

Observed near Juneau in winter.  Otherwise 
only documented in very low densities at 
Mendenhall Wetlands in the fall, winter and 
spring.  Nest surveys were conducted for 
Peregrine Falcon in the BC study area in 
1994/95 and failed to locate any nests.1 

Yes – breeding range extends across coastal 
BC and Southeastern Alaska (White et al., 
2002). 

Yes – nesting habitat is typically on cliffs exposed to open 
air; also nest in artificial habitats (human infractructure); 
nests are often located near water and open landscapes for 
foraging (White et al., 2002). 

Possible – based on sightings in the area, breeding ranges and 
presence of suitable breeding habitat, breeding is possible in the 
study area.  Breeding habitat in close vicinity of the proposed 
project is limited. 

Short-
eared Owl 

Blue 
Special 
Concern 

-- 

Observed near Juneau in winter.  Observed in 
very low densities at Mendenhall Wetlands In 
the fall, winter and spring. 

Yes – breeding range includes open habitats 
from northern Alaska through southern BC 
(Holt and Leasure, 2006). 

Yes – nesting habitat is typically found in large expanses of 
open country such as prairie, coastal grasslands, 
heathlands, shrub-steppe and tundra habitats.  The nest is 
usually located on dry sites on the ground (Holt and 
Leasure, 2006). 

Possible – based on sightings in the area, breeding ranges and 
presence of suitable breeding habitat, breeding is possible in the 
study area.  Nesting in alpine or subalpine habitats shouldn’t be 
influenced by the ACB project; however, potential habitats along 
the floodplain may be affected. 

Swainson’s 
Hawk 

Red -- -- 

Not observed within the study area.  Observed 
in very low densities at Mendenhall Wetlands in 
the winter and spring. 

No – northern-most known breeding area is 
the Bulkley Valley, BC (England et al., 1997; 
Campbell et al., 1999), however, it is possible 
that small breeding populations may be 
located in a few localities in Alaska, the 
Yukon and the Northwest Territories.  

Yes –nesting habitat is typically located in scattered trees 
among open habitats such as grasslands, shrublands, 
agricultural area or wetland birders  (England et al.., 1997). 

Unlikely - based on limited sightings in the area and known 
breeding range, species is not expected to breed in the area 

1 Reference: Rescan, 1997 
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Table E-3. Nesting Habitats for Potential Forest Bird Species At Risk within ACB Study Area 

Species BC 
Listing 

COSEWIC 
Listing 

Alaska 
Listing 

Summary of Compilation 
Findings and Other Known 
Information 

Study Area within Known 
Breeding Range? 

Suitable Breeding Habitat Present within Study Area? Species Expected to Interact with ACB Project During 
Breeding? 

Barn Swallow Blue -- -- Confirmed breeding in Alaskan 
study area.  Also observed in BC 
breeding bird surveys. 

Yes – breeding range 
encompasses all of BC and 
southern Alaska (Brown and 
Bomberger-Brown, 1999). 

Yes –nesting habitat  ususally located near a body of water (source of mud for nest-
building) and open areas for foraging; nest is usually located on a vertical or horizontal, 
often enclosed, substrate  (Brown and Bomberger-Brown, 1999) 

Likely – species is a known breeder in the study area and 
nests in habitats found along the proposed development; 
however, interaction may actually have a positive effect on 
the species, as barn swallows will often nest on buildings 
and other artificial structures. 

Cape May 
Warbler 

Red -- -- 
Not observed in study area.  Spring 
sighting at Mendenhall Wetlands 
was considered an accidental. 

No – closest breeding range is 
northern AB and southwestern 
NWT (Baltz and Latta, 1998). 

No – breeding habitat is in dense, mature white spruce (P. glauca) stands of a mixed 
coniferous forest (Semenchuk, 1992 in Baltz and Latta, 1998). 

Unlikely – study area is a located a long distance from 
known range; species is not expected within the study area. 

Canada 
Warbler 

Blue -- -- 
Single detection in BC study areas 
during the breeding season. 

No – closest known breeding 
range is scattered localities in 
Northeastern BC (Conway, 
1999).  

Yes – breeding habitats encompass a wide range of deciduous and coniferous forests, 
often near open water (Conway, 1999); in BC, breeding habitats is commonly found on 
steep slopes of deciduous forest with a dense birch understory, or a riparian willow-
alder shrubbery (Enns and Siddle, 1996 and others in Conway, 1999) or in young, 
harvested forests and along forest edges (Conway, 1999). 

Possible – study area is outside documented breeding 
range, however based on the presence of suitable breeding 
habitat and detection of the species within the study area, 
breeding is possible; if breeding occurs within the study 
area, interaction with the ACB project may occur. 

Olive-sided 
Flycatcher 

Yellow Threatened -- 
Observed in various breeding bird 
surveys within the study area; 
considered a probable breeder in 
the study area.   

Yes - breeding range 
encompasses all of BC and 
southern Alaska (Altman and 
Sallabanks, 2000). 

Yes – breeding habitat is generally located in montane and northern coniferous forests 
from sea level to timberline, typically found at mid- to high-elevation forest (920–2,130 
m); within the forested landscape, nest sites are often associated with forest openings, 
edges or open to semiopen forest stands (Altman and Sallabanks, 2000).  

Likely – based on observations of Olive-sided Flycatcher in 
the area and the presence of suitable breeding habitat, it is 
likely that the species does breed within the study area; 
nesting is most likely at mid to high elevations where project 
impacts will be limited, but is possible in close proximity to 
the proposed development. 

Rusty 
Blackbird 

Blue 
Special 
Concern 

-- 

Confirmed breeding in Alaskan 
study area.  Observed in very low 
and low densities at Mendenhall 
Wetlands in the fall, winter and 
spring. 

Yes – breeding range includes 
much of northern BC and 
northern southeast Alaska 
(Avery, 1995). 

Yes – typical breeding habitat is located in wet coniferous or mixed forests extending 
from the northern edge of tundra, southward to the deciduous forest-grassland 
interface.  Preferrs habitats close to fens, alder-willow bogs, muskegs, beaver ponds 
and other openings (natural or disturbance caused) in the forest (Flood, 1987 and 
Semenchuk ,1992 in Avery, 1995). 

Likely – species is a known breeder in the study area and 
suitable nesting habitats are found along the proposed 
development.   

Smith’s 
Longspur 

Blue -- -- 

Not observed within the study area.  
Very low densities observed at 
Mendenhall Wetlands in the winter 
and spring; fall sighting considered 
an accidental. 

No – closest breeding range is 
in the Chilkat pass area of 
extreme northwestern BC 
(Briskie, 1993). 

Yes – breeding habitat is in forest-tundra transition at the northern edge of the boreal 
tree-line; generally prefers open grassy areas or wet meadoews (Briskie, 1993). 

Unlikely – based on known breeding range, species is not 
expected to breed within the study area.  However, if it did, 
nesting would likely occur in alpine and subalpine areas and 
should not be influenced by the ACB development. 

 

 

 




