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  EXECUTIVE SUMMARY 

Glacier Resorts Ltd. is proposing to develop a year-round alpine resort in the headwater 
area of Jumbo Creek, a tributary of Toby Creek that joins the upper Columbia River 
system near Invermere, British Columbia. 
 
Project Description 
 
The following project description is primarily taken from Volumes 1-5 of the Project 
Application submitted to the Environmental Assessment Office in 1995, the Project 
Outline, and the updated Master Plan Concept (2003).  In some cases, modifications to 
the project facilities have been made to reflect recent planning and environmental 
concerns (i.e. removal of lifts and re-alignment of the access road).  It should also be 
noted that the project facilities would likely undergo revisions during the Project 
Report/Master Planning Phases of the government review process. 
 
The proposed development would include a “Resort Base Area” in upper Jumbo Creek 
located at an abandoned sawmill site (elevation 1,730 m asl or 5,800 ft)..  A network of 
lifts are proposed including two 6-10 person gondolas, one bi-cable reversible or 
pulsating aerial tram and a series of fixed grip/detachable grip chair lifts and t-bars. 
Average number of skiers at build out is anticipated to be in the 2000/ 3000 persons/ day 
range. Lifts are proposed from a top elevation on Commander Glacier of 3,291 m asl 
(10,800 ft) to the Base Resort Area at approximately 1,730 m asl. 
 
The resort will include a total  of 6,250 bed units (including 750 bed units for staff 
accommodation) and occupy about 100 hectares at build out. The resort is proposed to 
grow in phases over many years according to the approved Master Plan. The first phase 
will include a lodge, a gondola lift to the top of Glacier Dome, three glacier T-Bars and 
two chairlifts. The following phases will see the birth of a complete alpine resort, with a 
hotel and condominium vacation homes growing in stages over time, probably over a 
quarter of a century. 
 
Access to the resort would be from Invermere on an existing paved, two-lane road to 
Panorama Resort, from Panorama Resort to Mineral King Mine along an existing gravel 
road, and from Mineral King Mine to the Base Resort Area along an existing Forest 
Service Road.  The final development phase of the project would see the existing Forest 
Service Road upgraded to a rural, paved, secondary remote resort highway with widening 
and removal of some of the bridges over Jumbo Creek.  Portions of the access road would 
also be re-aligned to avoid geotechnical and avalanche hazard areas.   
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Provincial Review Processes 
 
In April 1991, Pheidias Project Management Corporation on behalf of Glacier Resorts 
Ltd. (the Proponent) submitted a formal “Expression of Interest” to Crown Lands for 
review under the Commercial Alpine Ski Policy (CASP) review process.  The expression 
of interest outlined the Proponents intention to develop the recreational potential of the 
upper Jumbo Creek valley.  Early 1993, consideration of the project under the CASP 
review process was deferred pending the completion of the land-use plan for the East 
Kootenay region.  In March 1995 the provincial government announced the East 
Kootenay land-use decisions. 
 
In the East Kootenay Region Land Use Plan (EKLUP), the Jumbo-Upper Horsethief 
Watersheds are identified as Special Management Area #17.  The designation “Special 
Management” applies in areas where enhanced levels of management are required to 
address sensitive values such as fish and wildlife habitat, visual quality, recreation and 
cultural/heritage features (EKLUP 1994).  The Jumbo-Upper Horsethief Special 
Management Area #17 was assessed to have “high” resource emphasis values for 
protected area support, wildlife and ecology and visual quality and “very high” resource 
emphasis values for recreation & tourism. 
 
It should be noted that the designation of the Jumbo-Upper Horsethief Watersheds as a 
special management unit did not preclude the development of a ski resort (EKLUP, 
1994).  The Commission recommended that “the approval process for a resort 
development should include an assessment under the Environmental Assessment Act.  
This assessment should identify potential impacts and mitigation measures to address 
impacts prior to development approval.  The process should also include public 
involvement to ensure that all values and perspectives are fully considered in a final 
decision.  If this development proposal is approved, it should include a condition that no 
road access linking the East and West Kootenays through Jumbo Pass will be permitted 
(EKLUP, 1994).” 
 
In July 1995, Glacier Resorts Ltd. submitted a proposal (Project Application-Stage 1) to 
the BC Environmental Assessment Office (EAO) to develop a year round, alpine ski 
resort in the Jumbo Creek Valley. 
 
In October 1995 a “Project Committee” that was established to steer the review of the 
proposal, confirmed that the proponent must file a “Project Report” and enter into Stage 2 
of the three stage review process. 
 
One of the key issues identified in the final Project Report (Stage 2) specifications (May, 
1998) was the potential cumulative impact the resort development may have on grizzly 
bears within the Central Purcell Mountains (Section D.3 (C). 
 
As a first step to address the cumulative impacts, Glacier Resorts Ltd. contracted AXYS 
Environmental Consulting Ltd. in 1998 to undertake an inventory of grizzly bears in the 
Central Purcell Mountains that included the proposed alpine ski resort development 
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within the Jumbo Creek Valley.  The study was designed to estimate the size and 
seasonal distribution of the grizzly bear population in the Jumbo, Horsethief, Toby, 
Glacier and Hamill Creek Valleys. 

During 1999, the Ministry of Water, Land and Air Protection acknowledged that the two 
female grizzly bears identified within the Jumbo Creek Valley (AXYS, 1999) was an 
“average” density of bears for a valley in the Kootenay Region.  In comparison, the 
adjacent Glacier and Toby Creek drainages were noted to have relatively “high” densities 
of grizzly bears. 

Based on the results of the AXYS (1999) study, the Ministry of Environment, Land and 
Parks prepared “An Analysis of the Potential Impacts of the Proposed Jumbo Glacier 
Alpine Resort on the Central Purcell Grizzly Bear Population and Opportunities for 
Mitigation/Compensation” (Austin 2000). 

Austin (2000) concluded “the proposed resort development has the potential for 
substantial direct and cumulative impacts to the Central Purcell grizzly bear population 
and to the ability to maintain linkages between grizzly bear populations south of Jumbo 
Creek with grizzly bear populations to the north.  Austin also mentioned that these 
impacts could be substantially addressed through a number of potential mitigation 
measures and provided that a comprehensive mitigation package was implemented may 
result in “no net loss” to the population”. 
 
Grizzly Bear Population Status 
 
Continentally, grizzly bear numbers have declined dramatically within western North 
America during and previous to this century (IGBC 1987; Banci 1991; US Fish and 
Wildlife Service 1993).  Within the contiguous states south of the international border, 
populations have been reduced more than 90% from estimated distributions prior to 
European presence on the continent (USFWS 1993). 
 
Currently within British Columbia, there are estimated to be approximately 10,000-
13,000 grizzly bears (MELP 1995), or about half of the estimated Canadian population.  
Both provincial (MELP 1998) and federal (COSEWIC 1999) authorities consider the 
grizzly bear to be a vulnerable species (blue listed). 
 
The Central Purcell study area lies primarily within the Cool, Moist Mountains grizzly 
bear zone that contains a crudely estimated 2,540 grizzly bears, which are considered 
vulnerable due to human-caused impacts to populations and habitats. 
 
The resort development is located within the Central Purcell Grizzly Bear Population 
Unit (CPGPBU) (Austin, 2000; Strom et.al. 1999) that encompasses approximately 4,473 
km² and is one of 51 GBPUs within BC designated as “viable” under the Grizzly Bear 
Conservation Strategy (GBCS). 
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It is estimated that the habitat capability of the Central Purcell GBPU is 164-186 grizzly 
bears.  The current minimum population estimate for the Central Purcell GBPU is 130 
grizzly bears or 79% of the minimum habitat capability of 164 (Austin, 2000). 
 
In 1998, AXYS Environmental Consulting Ltd. conducted an inventory of grizzly bears 
in the Central Purcell Mountains.  Using DNA (Deoxyribose Nucleic Acid) analysis of 
hair samples, the study was undertaken in the spring and summer of 1998 and was 
designed to estimate the size and seasonal distribution of the grizzly bear population in 
the Jumbo, Horsethief, Toby, Glacier and Hamill Creek valleys. 
 
The results of the AXYS (1999) study were: 
 

a) The unbounded population estimate for the Central Purcell study area (included 
within the larger Central Purcell GBPU) and surrounding area was 45 grizzly 
bears with a 95 percent confidence interval of 37–68 grizzly bears; 

b) A total of 33 individual bears were identified from the hair samples including 18 
females, 10 males, and 5 of unknown sex; 

c) Grizzly bears were sampled throughout the study area; distribution of hair 
captures was non-uniform with least success obtained in the lower and middle 
Horsethief valley in the northeastern quadrant of the study area;  

d) Female grizzly bear captures were relatively evenly distributed in those drainages 
where grizzly bear presence was confirmed.  Of the 18 female grizzly bears 
found, five were captured in the Glacier Creek watershed, three in Stockdale 
Creek, three in lower Toby Creek including Mineral and Coppercrown Creeks, 
three in upper and south Toby Creek drainages, two in the Jumbo Creek 
watershed, and one female grizzly bear in each of Farnum and Hamill Creek 
watersheds; and 

e) The majority of male grizzly bears were sampled from within the southern one 
third of the study area, specifically in Hamill, Upper Toby, South Toby, Mineral 
and Coppercrown Creeks. 

Grizzly Bear Habitat 
 
In 1992, Norecol, Dames & Moore, Inc. conducted biophysical habitat mapping at 
1:20,000 scale within the Jumbo Creek valley (Volume 4; Jumbo Glacier Alpine Resort 
Application).  The biophysical mapping was undertaken to provide greater detail of 
mapping and to provide field data for assessing wildlife suitability of the Jumbo Valley 
area. 
 
The results of the habitat rating showed that approximately 15-20% of the Jumbo Creek 
drainage was rated as moderate-high value for feeding and shelter.  The majority of the 
valued habitat was associated with the lower portion of the valley adjacent to Jumbo 
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Creek and along avalanche paths primarily along the north facing slopes of the lower half 
of the valley (i.e. downstream of Leo Creek and east of Jumbo Pass). 
 
Grizzly Bear Harvest 
 
Review of the provincial grizzly bear harvest maps for Region 4 (Kootenays) indicates 
that the proposed Jumbo Glacier Resort development falls within Management Unit 4-26.  
Management Units (MU) 4-19 and 4-27 are immediately west of MU 4-26 and are 
regarded as contiguous grizzly bear populations with MU 4-26.  From 1976-1999, a total 
of 110 grizzly bears were legally harvested within the three MUs combined, with the 
majority (55%) of the grizzly bears harvested in MU 4-26.  Four grizzly bears were also 
killed from control actions while one was harvested illegally. 
 
Some researchers believe that hunting or the selective harvesting of older male grizzly 
bears increases cub survivorship because older males have a tendency to kill cubs and 
sometimes females (Taylor et al., 1994).  Conversely, Wielgus (1993) suggested that 
hunting grizzly bears could lead to population reductions through immigrant subadult 
male grizzly bears killing cubs, resulting in low cub litter sizes.  Furthermore, Wielgus 
(1993) hypothesised that adult female grizzly bears avoided food-rich habitats occupied 
by immigrant males further impairing reproduction and the productivity of the population 
(MELP 1995). 
 
As suggested by Austin (2000), from a conservation perspective human-caused mortality 
of grizzly bears resulting from the proposed Jumbo Glacier Resort development could be 
addressed through the reduction in the grizzly bear harvest under existing provincial 
government policy.  
 
Existing Land Use 
 
Present and past land uses within the Jumbo Creek valley include mining, logging, and 
general recreation such as hiking, heli-skiing, guiding, outfitting and trapping.   
 
It should be noted that R.K. Heli-Ski presently uses the Jumbo Creek Valley for heli-
skiing. 
 
The guide outfitter also guides in the Jumbo Creek Valley to non-residents for big game 
animals including elk, deer, moose, mountain goats, black bear, grizzly bear and cougar. 
 
Problem Description 
 
There is extensive literature dating back to the late 1800s-early 1900s that discusses the 
impacts to grizzly bears from human development including agricultural, hydroelectric, 
mining, oil and gas exploration and development, road and highways, aircraft, garbage 
and refuse disposal, recreational developments, timber harvesting and housing 
subdivision construction. 
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In relation to the Jumbo Glacier Resort development, human developments associated 
with road construction, increased road densities and vehicular traffic, disturbance from 
fixed-wing aircraft and helicopters, garbage and refuse disposal, non-motorised and 
motorised recreational activities, trail development and backcountry use, timber 
harvesting and housing/commercial construction can impact grizzly bears.  
 
Resort Management Objectives 
 
The Proponent, Glacier Resorts Ltd. agrees with the government that the potential 
impacts to the Central Purcell Grizzly Bear Population Unit could be substantially 
addressed through a number of mitigation measures and provided that a comprehensive 
mitigation package was implemented may result in “no net impact” to the population. 
 
Therefore, Glacier Resorts Ltd. is committed to the following management objectives 
recommended by Austin (2000) to ensure the “no net impact” scenario occurs. 
 

1) Preparation of a comprehensive “Bear Management Plan” (contained herein) to 
reduce bear-human conflicts within and outside the Jumbo Creek drainage to be 
approved by the Ministry of Water, Land and Air Protection and implemented by 
Glacier Resorts Ltd.  The management plan will include measures for managing 
any recreational use outside the Jumbo Creek Valley which originates directly 
from the resort (i.e. people hiking, biking, riding horses, or driving motorised 
vehicles from the resort into neighbouring drainages); 

 
2)  Commit to achieve and maintain Bear Smart community status by contributing 

towards efforts to reduce bear-human conflicts in the surrounding valleys through 
visitor education and improvements in infrastructure (i.e. provision of bear-proof 
garbage cans, fencing of portions of the access road as required and extension of 
bridge structures); 

 
3) Commit to mitigate the impact of habitat loss and habitat deterioration of habitat 

effectiveness within the Jumbo Creek drainage through off-site habitat 
enhancement such as access management; 

 
4) Commit to increasing habitat effectiveness outside the Jumbo Creek drainage, 

with the priority area identified as Glacier Creek, through measures (e.g., access 
management, restricting helicopter use) to minimise the movement of people from 
the Jumbo Creek drainage directly into surrounding valleys;  

 
5) Commit to reducing habitat fragmentation within the Purcell Mountains by 

investigating the feasibility and the potential benefit of constructing one or more 
crossing structures on the road between the project and Panorama Ski Resort 
when the road is upgraded in Phase 3; 
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6) Apply an adaptive management approach consisting of monitoring as well as 
feedback mechanisms that will allow the results of the monitoring to influence the 
implementation of any mitigation measures adopted; and 

 
7) Support the government initiatives for controlling access into surrounding valleys 

through review of applications for commercial recreation tenures and protection 
of the Glacier Creek drainage. 

 
While the objectives of the Grizzly Bear Management Plan are addressed based on the 
experience and proven techniques developed from other resort and park developments 
throughout the Pacific Northwest, the ultimate success of the mitigation measures will be 
achieved through an adaptive management approach by monitoring and effective 
feedback mechanisms.  Undoubtedly, the implementation of the proposed mitigation 
measures will be adjusted and evolve over time. 
 
Conclusions and Recommendations 
 
Based on the commitments outlined in the Bear Management Plan, the Proponent has 
committed to undertake a number of substantive action plans to reduce/eliminate impacts 
to the Central Purcell Grizzly Bear Population Unit.  These action plans are associated 
with Preventing or Minimising Bear Problems and Dealing with Problem Bears should 
the need arise.  In addition, the Proponent has committed to overseeing the 
implementation of the “Bear Management Plan” by a committee (Grizzly Bear 
Management Committee-GBMC) representing MWLAP and the Proponent’s biologists. 
 
The “Action Plan” for preventing or minimising bear problems includes the following 
management plans: 
 

1) Garbage Management; 

2) Outdoor Recreational Management; 

3) Access Road Management; 

4) Aircraft Access Management; and 

5) Education Program 
 
The “Action Plan” for dealing with problem bears includes: 
 

1) Aversive Conditioning; 

2) Capture and Relocation 

3) Emergency Response to Bear Attacks; and 

4) Destruction of Bears 
 
Although the above noted action plans are intended to reduce/eliminate bear problems for 
visitors of the resort, the Proponent has also committed to monitor the success of the 
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plans and where necessary, use adaptive management to alter the plans to achieve 
success.  The adaptive management plan includes: 
 

1) Monitoring of the Central Purcell Grizzly Bear Population Unit; 

2) Monitoring of human recreational resort visitors within and outside the Jumbo 
Creek Drainage; and 

3) Utilisation of performance indicators to determine the overall success of the 
management action plans. 

 
Although the action plans and adaptive management approaches outlined above intend to 
reduce potential impacts to the Central Purcell Grizzly Bear Population Unit to an 
acceptable level, there may be residual adverse effects (‘Residual Effects’).  These 
residual effects may be associated with increased recreational use of surrounding 
backcountry areas related to:  

 
• Issuance of Commercial Recreation Tenures in surrounding areas by BCAL 

under the Land Act; and 

• Increased unsupervised public recreational use of forestry roads off the main 
access road between Invermere and the resort development. 

 
Therefore, it is recommended that a “Memorandum of Understanding” (MOU) be agreed 
to by MWLAP, MOF and BCAL to effectively manage the residual effects.  The MOU 
will complement the Proponent’s Bear Management Plan, and will ensure that 
development of the Project does not result in adverse net effects on the Central Purcell 
Grizzly Bear Population Unit. 
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1 INTRODUCTION 

1.1 PROJECT DESCRIPTION 
 
Glacier Resorts Ltd. is proposing to develop a year-round alpine resort in the headwater 
area of Jumbo Creek, a tributary of Toby Creek, that joins the upper Columbia River 
system near Invermere, British Columbia (Figure 1).  
 
The following project description is primarily taken from Volumes 1-5 of the Project 
Application submitted to the Environmental Assessment Office in 1995, the Project 
Outline, and the updated Master Plan Concept (2003).  In some cases, modifications to 
the project facilities have been made to reflect recent planning and environmental 
concerns (i.e. removal of lifts and re-alignment of the access road).  It should also be 
noted that the project facilities would likely undergo revisions during the Project 
Report/Master Planning Phases of the government review process. 
 
The proposed development would include a “Resort Base Area” in upper Jumbo Creek 
located at an abandoned sawmill site (elevation 1,730 m asl or 5,800 ft)..  A network of 
lifts are proposed including two 6-10 person gondolas, one bi-cable reversible or 
pulsating aerial tram and a series of fixed grip/detachable grip chair lifts and t-bars. 
Average number of skiers at build out is anticipated to be in the 2000/ 3000 persons/ day 
range. Lifts are proposed from a top elevation on Commander Glacier of 3,291 m asl 
(10,800 ft) to the Base Resort Area at approximately 1,730 m asl. 
 
The resort will include a total of 6,250 bed units (including 750 bed units for staff 
accommodation) and occupy about 100 hectares at build out. The resort is proposed to 
grow in phases over many years according to the approved Master Plan. The first phase 
will include a lodge, a gondola lift to the top of Glacier Dome, three glacier T-Bars and 
two chairlifts. The following phases will see the birth of a complete alpine resort, with a 
hotel and condominium vacation homes growing in stages over time, probably over a 
quarter of a century. 
 
Access to the resort would be from Invermere on an existing paved, two-lane road to 
Panorama Resort, from Panorama Resort to Mineral King Mine along an existing gravel 
road, and from Mineral King Mine to the Base Resort Area along an existing Forest 
Service Road.  The final development phase of the project would see the existing Forest 
Service Road upgraded to a rural, paved, secondary remote resort highway with widening 
and removal of some of the bridges over Jumbo Creek.  Portions of the access road would 
also be re-aligned to avoid geotechnical and avalanche hazard areas.   
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1.2 PROVINCIAL REVIEW PROCESS BACKGROUND 

1.2.1 Commercial Alpine Ski Policy Process (CASP) 

In April, 1991 Pheidias Project Management Corporation on behalf of Glacier Resorts 
Ltd., submitted a formal “Expression of Interest” to Crown Lands for review under the 
Commercial Alpine Ski Policy (CASP) review process.  The expression of interest 
outlined the Proponents intention to develop the recreational potential of the upper Jumbo 
Creek valley. 

“In early 1993, consideration of the project under the CASP review process was deferred 
pending the completion of the land-use plan for the East Kootenay region.  In March 
1995 the provincial government announced the East Kootenay land-use decisions.  The 
Jumbo Creek valley was included in the Jumbo-Upper Horsethief Special Resource 
Management Unit” (Review Update-Environmental Assessment Office, July 2000). 

1.2.2 East Kootenay Land Use Plan 

The West and East Kootenay Land Use Plans were the 3rd and 4th regional plans (after 
Vancouver Island and Cariboo-Chilcotin) developed and recommended for government 
and public consideration by the Commission on Resources and Environment (CORE) in 
1994. 

As mentioned above, the Jumbo-Upper Horsethief Watersheds are identified as Special 
Management Area #17.  The assessment of “Special Management Areas” was based on 
information provided by table sectors, government research and analysis, and additional 
research conducted by the Commission on Resources and Environment (CORE).  The 
designation “Special Management” applies in areas where enhanced levels of 
management are required to address sensitive values of such as fish and wildlife habitat, 
visual quality, recreation and cultural/heritage features (EKLUP 1994).  The Jumbo-
Upper Horsethief Special Management Area #17 was assessed to have “high” resource 
emphasis values for protected area support including wildlife, ecology and visual quality.  
“Very high” resource emphasis values were assessed for recreation & tourism.  The 
management objectives for Special Management Area #17 included: 

1. Maintain wildlife values including important habitat areas and migratory routes 
through Jumbo Pass and Stockdale Pass; 

2. Maintain important tourism and recreation values; and 

3. No road access should be developed between the East and West Kootenays 
through Jumbo Pass. 

It was noted that the exceptional scenic value of Special Management Area #17 was 
associated with the spectacular subalpine lake (Lake of the Hanging Glacier) surrounded 
by glaciated peaks and glaciers that flow into the lake.  Lake of the Hanging Glacier and 



Introduction 

5 

the immediately surrounding area (3,320 hectares) was ranked 11th out of 102 proposed 
protected areas for the East and West Kootenay Boundary Region (EKLUP, 1994). 

It should also be noted that the designation of the Jumbo-Upper Horsethief Watersheds as 
a special management unit did not preclude the development of a ski resort (EKLUP, 
1994).  The Commission recommended that “the approval process for a resort 
development include an assessment under the Environmental Assessment Act.  This 
assessment should identify potential impacts and mitigation measures to address impacts 
prior to development approval.  The process should also include public involvement to 
ensure that all values and perspectives are fully considered in a final decision.  If this 
development proposal is approved, it should include a condition that no road access 
linking the East and West Kootenays through Jumbo Pass would be permitted (EKLUP, 
1994).” 

1.2.3 Environmental Assessment Act Process (EAAP) 

In July 1995, Glacier Resorts Ltd. submitted a proposal (Application Report-Stage 1) to 
the BC Environmental Assessment Office (EAO) to develop a year round, alpine ski 
resort in the Jumbo Creek Valley.  The project was planned in three stages and entails lift 
serviced access to several nearby glaciers and the development of approximately 6,500-
7,000 bed units in the lower elevations of the upper Jumbo Creek Valley. 

In October 1995 a “Project Committee” that was established to steer the review of the 
proposal, confirmed that the proponent must file a “Project Report” and enter into Stage 2 
of the three stage review process.  There are no legislated timelines associated with the 
proponent’s preparation and submission of a “Project Report”. 

One of the key issues identified in the final Project Report (Stage 2) specifications (May, 
1998) was the potential cumulative impact the resort development may have on grizzly 
bears within the Central Purcell Mountains (Section D.3 (C). 

As the first step to address cumulative impacts, Glacier Resorts Ltd. contracted AXYS 
Environmental Consulting Ltd. in 1998 to undertake an inventory of grizzly bears in the 
Central Purcell Mountains that included the proposed alpine ski resort development 
within the Jumbo Creek Valley.  The study was designed to estimate the size and 
seasonal distribution of the grizzly bear population in the Jumbo Creek, Horsethief Creek, 
Toby Creek, Glacier Creek and Hamill Creek Valleys. 

During April 2000, the Ministry of Water, Land and Air Protection acknowledged that 
the two female grizzly bears identified within the Jumbo Creek valley (AXYS 1999) was 
an “average” density of bears for a valley in the Kootenay Region.  The adjacent Glacier 
and Toby Creek drainages were noted to have relatively “high” densities of grizzly bears 
when compared to the Jumbo Creek Valley.  Based on the results of the AXYS report, the 
Ministry of Water, Land and Air Protection prepared “An Analysis of the Potential 
Impacts of the Proposed Jumbo Glacier Alpine Resort on the Central Purcell Grizzly 
Bear Population and Opportunities for Mitigation/Compensation” (Austin, 2000).  
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Austin (2000) concluded “the proposed resort development has the potential for 
substantial direct and cumulative impacts to the Central Purcell grizzly bear population 
and to the ability to maintain linkages between grizzly bear populations south of Jumbo 
Creek with grizzly bear populations to the north.  Austin also mentioned that these 
impacts could be substantially addressed through a number of potential mitigation 
measures and provided that a comprehensive mitigation package was implemented may 
result in “no net loss” to the population”. 

1.3 POPULATION STATUS AND DISTRIBUTION OF GRIZZLY BEARS 
 
Some of the following excerpts on grizzly bear population status and distribution are 
taken from Strom et al. (1999) and Austin (2000). 

1.3.1 British Columbia 

Continentally, grizzly bear numbers have declined dramatically within western North 
America during and previous to this century (IGBC 1987; Banci 1991; US Fish and 
Wildlife Service 1993).  Within the contiguous states south of the international border, 
populations have been reduced more than 90% from estimated distributions prior to 
European presence on the continent (USFWS 1993; Figure 3).  There is a history of 
mutual intolerance between humans and grizzly bears, and most of the bears that have 
survived in south-eastern British Columbia and western Alberta inhabit the more remote 
mountain ranges that have not been subjected to intensive development by humans.  
Grizzly bears have been extirpated from the Canadian prairies, central and eastern 
Alberta (Neilson 1975; Banci 1991), several areas across southern B.C., the south-
western lower mainland and the central Okanagan region extending north to Prince 
George (McLellan 1998).  Two populations, one in the North Cascade ecosystem around 
Manning Park and the other in the Granby-Kettle area are likely isolated (McLellan 
1998). 

Currently within British Columbia, there are estimated to be approximately 10,000-
13,000 grizzly bears (MELP 1995), or about half of the estimated Canadian population.  
Both provincial (MELP 1998) and federal (COSEWIC 1999) authorities consider the 
grizzly bear to be a vulnerable species (blue listed). 

1.3.2 South-eastern British Columbia 
 
Within British Columbia, estimated grizzly bear population sizes have been estimated for 
relatively broad scale Grizzly Bear Zones, and for finer scale Grizzly Bear Population 
Units (GBPU).  Grizzly Bear Zones are essentially regions that are occupied by grizzly 
bears and that are also considered to have broadly similar ecological conditions (Banci 
1991).  The Central Purcell study area lies primarily within the Cool, Moist Mountains 
grizzly bear zone that contains a crudely estimated 2,540 grizzly bears, which are 
considered vulnerable due to human-caused impacts to populations and habitats.  These  
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effects are thought to have diminished populations to 54% of innate estimated zonal 
capability (Banci 1991).  Provincial GBPUs are used for purposes of managing and 
monitoring wildlife populations, particularly those of “game” species. 
 
At a finer resolution, grizzly bear populations in the southern interior of B.C. and western 
Alberta are also those that define the southern edges of continuously occupied habitat in 
North America (Figure 3) (McLellan 1998).  The southern reaches of this occupied area 
include three “peninsular” grizzly populations in the Rocky, Purcell and the Selkirk 
mountain ranges representing the remaining relatively undisturbed suitable habitat in 
south-eastern B.C. and south-western Alberta (McLellan 1998).  One of the province’s 
goals in managing grizzly bear populations and habitats is to ensure that these peninsular 
populations are not allowed to incrementally diminish in size or distribution, thus 
potentially becoming “island” populations (McLellan 1998).  Because island populations 
are by definition, isolated populations, they are demographically and genetically less 
resilient to the often negative effects of human activities that occur in areas surrounding 
the inhabited islands (Aune and Kasworm 1989; Primack 1995; Paquet et al. 1996).  
Local and regional extirpation and isolation of grizzly bear populations has occurred 
through many parts of the region south and south-west of the Central Purcell survey area 
(Banci 1990; USFWS 1993). 
 
Studies of grizzly bears in south-eastern British Columbia and north-western Montana 
have resulted in density estimates of grizzly bears that have generally ranged between 1.4 
and 6.4 bears for every one hundred square kilometres.  McLellan (1989b) found a 
relatively high average density of grizzly bears (6.4 bears per 100 km2) through saturation 
trapping and radio-telemetry in a multiple use area in the north fork of the Flathead 
watershed in the Rocky Mountains of south-eastern British Columbia.  An annual 
population growth rate of approximately 8% suggested that the grizzly bears in this study 
area were acting as a source for surrounding areas (McLellan 1989b; Hovey and 
McLellan 1996).  Wielgus et al. (1994) estimated grizzly bear population densities of 2.3 
bears per 100 km2 in the southern Selkirk Mountains of British Columbia and 1.4 bears 
per 100 km2 within the same mountain range in Idaho.  South and east of the Central 
Purcell study area, Mace and Waller (1999) found average densities of 2.5 bears per 100 
km2 in the Swan Mountains of north-west Montana, and considered the population to be 
“tenuously stable”.  AXYS (1999) reported similar densities for the Central Purcell study 
area. 
 
Recent use of DNA based mark-recapture methods have generated two unbounded 
population estimates within the Kootenay Region of British Columbia. The West Slopes 
Bear Research Project straddles the Selkirk, Purcell and Rocky mountain ranges that 
surround Golden, BC.  This area includes both multiple use lands and protected parkland.  
The unbounded population estimate for the 4,096 km2 study area is 104 animals (Woods 
et al. 1997).  The study area is open to grizzly bear movements and results have not yet 
been used to generate a density estimate.  Mowat and Strobeck (1999) estimated the 
population in the central Selkirks to be 258 grizzly bears within a 10,000 km2 study area. 
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The average size of adult female home ranges from the West Slopes project (100% multi-
annual, non-translocated) are 90 km2 (range of 11-260 km2), while adult males average 
320 km2.  In the north fork of the Flathead watershed in south-east British Columbia, the 
average 95% multi-annual fixed kernal home range was 176 km2 for adult females and 
437 km2 for adult males (F. Hovey, pers. comm.).  In north-west Montana, Mace et al. 
(1996) found average adult female home ranges to be 125 km2 (range of 46-272) while 
adult males averaged 768 km2 (range of 420-1,114) using adaptive kernal methods. 

1.3.3 Central Purcell Grizzly Bear Population Unit (CPGBPU) 

The proposed Jumbo Glacier Resort development is located within the Central Purcell 
Grizzly Bear Population Unit (CPGPBU) (Austin, 2000; Strom et.al. 1999; Figure 4). 

The Central Purcell GBPU encompasses approximately 4,473 km² and is one of 51 
GBPUs within BC designated as “viable” under the Grizzly Bear Conservation Strategy 
(GBCS).  “Viable” grizzly bear populations are defined where the minimum population 
estimate is greater than 50% of the minimum current habitat capability (Austin, 2000).  
There are an additional 10 GBPUs within the province that are designated threatened, 
while three areas within the province are designated as extirpated.  “Threatened” 
populations are those considered to be less than 50% of the minimum current habitat 
capability (Austin, 2000).  None of the threatened or extirpated GBPUs is adjacent to the 
Central Purcell GBPU.  The Jumbo Creek drainage and the Central Purcell Wilderness 
Area encompass approximately 151 km2 and 2,009 km², respectively and are both located 
within the Central Purcell GBPU. 

The Central Purcell study area is encompassed mainly by GBPUs 19 and 26 that have 
been roughly estimated to contain 143 grizzly bears and a portion of the 5,616 km² North 
Purcells GBPU, which is estimated to contain 161 grizzly bears (Strom et al., 1999).  It is 
estimated that the habitat capability of the Central Purcell GBPU is 164-186 grizzly 
bears.  The current minimum population estimate for the Central Purcell GBPU is 130 
grizzly bears or 79% of the minimum habitat capability of 164 (Austin, 2000). 

The Central Purcell GBPU plays a key role in providing genetic connectivity with the 
Cabinet – Yahk (Idaho) and Selkirk (Idaho and Washington) ecosystems to the south 
(Austin 2000, Horejsi 2000, Strom et. al. 1999). 
 
The grizzly bear populations of south-eastern BC and south-western Alberta define the 
southern edges of continuously occupied habitat in North America (Figure 3) (Austin 
2000, Strom et.al.1999, McLellan 1998, Gibeau 2000).  One of BC’s goals is to maintain 
the current grizzly bear populations and ensure that there is no decline in current 
population size or an isolation of genetic population flow from the Cabinet – Yahk and 
Selkirk ranges (Strom et. al. 1999, MWLAP 1994). 
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1.3.4 Jumbo Creek Valley 

1.3.4.1 Grizzly Bear Population Survey 
 
In 1998, AXYS Environmental Consulting Ltd. conducted an inventory of grizzly bears 
in the Central Purcell Mountains (Figure 5).  Using DNA (Deoxyribose Nucleic Acid) 
analysis of hair samples, the study was undertaken in the spring and early summer of 
1998 and was designed to estimate the size and seasonal distribution of the grizzly bear 
population in the Jumbo, Horsethief, Toby, Glacier and Hamill valleys. 
 
The results of the AXYS (1999) study were: 
 
a) The unbounded population estimate for the Central Purcell study area and 

surrounding area was 45 grizzly bears with a 95 percent confidence interval of 37–68 
grizzly bears; 

b) A total of 33 individual bears were identified from the hair samples including 18 
females, 10 males, and 5 of unknown sex (Figure 6); 

c) Grizzly bears were sampled throughout the study area; distribution of hair captures 
was non-uniform with least success obtained in the lower and middle Horsethief 
valley in the northeastern quadrant of the study area;  

d) Female grizzly bear captures were relatively evenly distributed in those drainages 
where grizzly bear presence was confirmed.  Of the 18 female grizzly bears found in 
the Central Purcell study area, five were captured in the Glacier Creek watershed, 
three in Stockdale Creek, three in lower Toby Creek including Mineral and 
Coppercrown Creeks, three in upper and south Toby Creek drainages, two in the 
Jumbo Creek watershed, and one female grizzly bear in each of Farnum and Hamill 
Creek watersheds.  The two female grizzly bears captured in the Jumbo valley 
confirm that a minimum of two female grizzlies bears use habitats in the valley. 

e) The majority of male grizzly bears were sampled from within the southern one third 
of the study area, specifically in Hamill, Upper Toby, South Toby, Mineral and 
Coppercrown creeks. 

f) The study area is not closed to grizzly bear movements, suggesting that bears were 
leaving or entering the study area during the sampling period; and 

The data provided by this study shows that there is a currently viable resident population 
of grizzly bears occupying the Central Purcell study area. 



 

DRAWN

CHECKED

REVIEWED

DATE SCALE

FIGURE NO. REVFILE:

GL

MS

J U M B O   P A S S   A R E A
G R I Z Z L Y   B E A R   S T U D Y

June 1999

CP 451Scale in kilometres

Nature Conservancy

Secondary Road/Trail

Primary Road

Study Cell

Cell 
Number

#################################################

Trap Site 42

Glacier

Canadian Pacific Railway

Carney Creek

Carney Creek

Carney Creek

Carney Creek

Carney Creek

Carney Creek

Carney Creek

Carney Creek

Carney Creek

Fry Creek
Fry Creek
Fry Creek

Fry Creek
Fry Creek

Fry Creek
Fry Creek
Fry Creek

Fry Creek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Hamill C
reek

Clint Creek
Clint Creek
Clint Creek
Clint Creek
Clint Creek
Clint Creek
Clint Creek
Clint Creek
Clint Creek

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Glac
ier

 Cree
k

Stockdale Creek
Stockdale Creek
Stockdale Creek
Stockdale Creek
Stockdale Creek
Stockdale Creek
Stockdale Creek
Stockdale Creek
Stockdale Creek

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

How
se

r C
ree

k

JumboJumboJumbo
JumboJumbo
JumboJumboJumbo
Jumbo

!

C
re

ek
C

re
ek

C
re

ek
C

re
ek

C
re

ek
C

re
ek

C
re

ek
C

re
ek

C
re

ekCreek
Creek
CreekCreek
CreekCreek
Creek
Creek
Creek

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

Tob
y C

ree
k

M
in

er
al

M
in

er
al

M
in

er
al

M
in

er
al

M
in

er
al

M
in

er
al

M
in

er
al

M
in

er
al

M
in

er
al

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Co
pp

er
cr

ow
n

Cr
ee

k
Cr

ee
k

Cr
ee

k
Cr

ee
k

Cr
ee

k
Cr

ee
k

Cr
ee

k
Cr

ee
k

Cr
ee

k

Dutch CreekDutch CreekDutch CreekDutch CreekDutch CreekDutch CreekDutch CreekDutch CreekDutch Creek

Horsethief Creek
Horsethief Creek
Horsethief Creek
Horsethief Creek
Horsethief Creek
Horsethief Creek
Horsethief Creek
Horsethief Creek
Horsethief Creek

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

C o l u m
 b i a   R i v e r

WhitetailWhitetailWhitetailWhitetailWhitetailWhitetailWhitetailWhitetailWhitetail
LakeLakeLakeLakeLakeLakeLakeLakeLake

Fairmont Hot SpringsFairmont Hot SpringsFairmont Hot SpringsFairmont Hot SpringsFairmont Hot SpringsFairmont Hot SpringsFairmont Hot SpringsFairmont Hot SpringsFairmont Hot Springs

Radium Hot SpringsRadium Hot SpringsRadium Hot SpringsRadium Hot SpringsRadium Hot SpringsRadium Hot SpringsRadium Hot SpringsRadium Hot SpringsRadium Hot Springs

InvermereInvermereInvermereInvermereInvermereInvermereInvermereInvermereInvermere

222222222222222222

555555555555555555

383838383838383838

252525252525252525

888888888 999999999

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

W
inderm

ere Lake

101010101010101010 111111111111111111 121212121212121212

666666666555555555444444444

161616161616161616

343434343434343434

242424242424242424 262626262626262626

181818181818181818171717171717171717

323232323232323232

515151515151515151

414141414141414141 424242424242424242 434343434343434343

333333333333333333

575757575757575757

646464646464646464

585858585858585858

505050505050505050

333333333

151515151515151515141414141414141414131313131313131313

777777777

222222222111111111

292929292929292929

494949494949494949

404040404040404040

313131313131313131303030303030303030282828282828282828272727272727272727

191919191919191919 202020202020202020 212121212121212121 232323232323232323

636363636363636363626262626262626262

565656565656565656

484848484848484848474747474747474747464646464646464646

393939393939393939363636363636363636

545454545454545454

454545454545454545444444444444444444

353535353535353535 373737373737373737

656565656565656565 666666666666666666

595959595959595959

525252525252525252 535353535353535353

606060606060606060 616161616161616161

Area
of

Detail
126 9303

LEGEND

50° 15'

50° 30'

116 ° 00'

116 ° 15'

116°  30'

116°  45'

50° 45'

#

95

1:450,000

Prepared by
AXYS Environmental Consulting Ltd.

51KAL

Location of
proposed project!

P U R C E L L

W I L D E R N E S S

C O N S E R V A N C Y

Study Area
Boundary

 
Figure 5 

 
Glacier Resorts Limited 

Figure Prepared by Axis Environmental Consulting Ltd. 





Introduction 

14 

1.3.4.2 Grizzly Bear Habitat Mapping 
 
In 1992, Norecol, Dames & Moore, Inc. conducted biophysical habitat mapping at 
1:20,000 scale within the Jumbo Creek valley (Volume 4; Jumbo Glacier Alpine Resort 
Application).  The biophysical mapping was undertaken to provide greater detail of 
mapping and to provide field data for assessing wildlife suitability of the Jumbo Valley 
area. 
 
The suitability ratings were assigned based on the following factors: 
 

• Cover/escape terrain; 
• Food availability; 
• Reproductive utilisation; 
• Migratory use; and 
• Denning. 

 
ENKON refined the suitability habitat ratings to show the significance of each habitat 
class for seasonal foraging, shelter, and denning for grizzly bears in the Jumbo Creek 
watershed.  The habitat classes were rated using habitat rating standard methodology 
from the “British Columbia Wildlife Habitat Rating Standards” Version 2.0, MWLAP 
May 1999.  A description of each habitat class rated in the 1994 report is presented in 
Appendix A.  The rating system was as follows: 
 

Table 1 RIC Habitat Rating System 
 

% of Provincial 
Best* 

Substantial knowledge of 
habitat use (6 Class) 

 Rating Code 
100%-76% High 1 
75%-51% Moderately High 2 
50%-26% Moderate 3 
25%-6% Low 4 
5%-1% Very Low 5 
0% Nil 6 

 
 * - “Provincial Best” is the provincial benchmark habitat for a species against  

   for which all other habitats for that species are rated. 

 
The results of the habitat rating showed that approximately 15-20% of the Jumbo Creek 
drainage was rated as moderate-high value for feeding and shelter (Figure 7).  The 
majority of the valued habitat was associated with the valley bottom adjacent to Jumbo 
Creek and primarily along north facing avalanche paths/slopes downstream of Leo Creek 
and east of Jumbo Pass. 
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1.4 SUMMARY OF GRIZZLY BEAR (URSUS ARCTOS) BIOLOGY 

1.4.1 Distribution 

1.4.1.1 Provincial Range 
 
Grizzly bears are found throughout most of mainland British Columbia.  They have been 
extirpated from areas that are intensively farmed or urbanised, including the Lower 
Mainland, Thompson-Okanagan, Caribou and Peace River areas.  Grizzlies are not found 
on the coastal islands of BC (Fuhr and Demarchi, 1990; Nagorsen 1994). 

1.4.1.2 Provincial Benchmark 
 
Ecoprovince: Not established. 
Ecoregion: Not established. 
Ecosection: Not established. 
Biogeoclimatic zone: Not established. 
Broad Ecosystem Units: Not established. 

1.4.1.3 Project Study Area 
 
Ecoprovince: Southern Interior Mountains 
Ecoregion: Columbia Mountains and Highlands 
Ecosection: Eastern Purcell Mountains 
Biogeoclimatic zones: MS, ESSF and AT. 
Elevation range: Valley bottom to alpine tundra (~ 500m to 3000m in elevation). 

1.4.2 Ecology and Habitat Requirements 
 
Grizzly bears are highly mobile omnivores with large spatial requirements. Grasslands 
and shrublands integrated with forests, subalpine meadows and forests, and alpine 
communities are typical grizzly habitat (Nietfeld et al., 1985).  Their range encompasses 
habitats that provide a sequence of abundant foods and alternate food sources. 

1.4.2.1  Feeding 
 
Grizzlies feed on a wide variety of plants, switching during the year depending on 
availability and abundance (Fuhr and Demarchi, 1990).  Grizzly diet in spring and early 
summer consists mainly of forbs, such as horsetail (Equisetum sp.), cow parsnip 
(Heracleum lanatum) and Indian hellebore (Veratrum viridae), grasses, sedges and other 
green vegetation (Stevens and Lofts, 1988).  Moist fens and streamsides (adjacent to 
Jumbo Creek) produce high densities of prime summer vegetation (Nietfeld et al., 1985).  
In late summer and fall, berries such as huckleberries, blueberries, soopolallie, and 
currants are an important component of their diet although roots, grasses and forbs 
continue to be consumed (Nietfeld et al., 1985). 
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Within the Jumbo Creek valley, the lower elevations adjacent to Jumbo Creek were 
identified as important spring and early summer feeding habitat.  In addition, some north 
and south facing avalanche paths in the lower half of the valley were also identified as 
important spring and early summer feeding habitat (Figure 7). 
 
Ridgetops, talus slopes, avalanche chutes, creek/river bottoms, fluvial and alluvial 
floodplains, and river/stream sides are seasonally important foraging areas (Craighead et. 
al., 1982, Erickson, 1976).  Riparian habitats provide aquatic vegetation types such as 
sedges and horse-tails (Craighead et. al., 1982, Martinka, 1976) and anthropogenic sites 
such as reclaimed well sites, pipelines and road sites are also utilised seasonally (Nagy et 
al., 1983).  Most of the latter sites are subject to frequent or recent disturbances and 
therefore support early succession vegetation forms favoured by grizzly.  In general, 
combinations of terrain and vegetation forming mosaics of forests, shrublands, grasslands 
and meadows, and riparian regions provide an interspersed array of habitats for the 
grizzly bear (Martinka, 1976).  Grizzlies locate and learn to use specific locales where 
plant food is abundant; the most productive sites become centres of activity within the 
home range (Craighead et. al., 1982). 
 
Avalanche paths are key feeding habitats for grizzly but not all avalanche paths are used.  
Low use paths are often found in the mesic or drier classes while the high use paths are 
found in the sub-hygric or wetter classes.  The lusher sites are often located on south-west 
aspects (Simpson, 1987).  Other important feeding areas may include logged areas where 
food is potentially abundant (Simpson, 1987).  In general, seral plant communities are 
important feeding habitat for grizzly bear (Humer and Herrero, 1983). 
 
Within the Jumbo Creek valley, north facing avalanche paths in the lower half of the 
valley (downstream of Leo Creek) were identified as important fall feeding areas (Figure 
7). 
 
Animal matter such as ants, ground squirrels, and young, weak or old ungulates are also 
taken opportunistically.  Animal protein sources may concentrate grizzly use on small 
areas such as fish spawning areas or rodent colonies (Fuhr and Demarchi, 1990). 

1.4.2.2  Shelter 
 
In addition to suitable feeding areas, grizzlies require cover for security and bedding.  
Cover is generally provided in forested habitats.  Simpson (1987) found that bedding sites 
averaged a canopy closure of 59% compared to an average of 28% for feeding areas.  
Simpson (1987) also noted that forest cover adjacent to avalanche paths was mainly 
composed of cedar (66%) followed by hemlock (26%) and spruce (8%).  Security cover 
is most likely not a limiting factor in wilderness areas except in areas of resource 
development such as logging operations, and oil and gas exploration with associated road 
construction, all of which may increase hunting pressure (Nietfeld et al., 1985). Nietfeld 
et al. (1985) also report that adequate security cover to reduce visual contact by man is 
provided in vegetation and/or topography which hides 90% of a grizzly from view of a 
person 120m away.  Habitats that provide cover should also have a diameter of at least 
91m. 
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Within the Jumbo Creek valley, important shelter habitat was identified adjacent to 
feeding areas primarily on the north and east sides of Jumbo Creek and adjacent to 
avalanche paths. 

1.4.2.3  Denning 
 
Grizzly den sites vary from alpine/subalpine talus slopes, shrubfields and krummholz 
areas to various timbered subalpine and lowland areas (Aune, 1994).  Most dens are 
located to ensure an early and long-lasting snow cover for insulation.  Dens tend to be 
located on slopes allowing for ease of digging, mostly ranging from 25-40º.  Dens are 
usually located in areas were soils are well drained to prevent internal flooding and in 
soils cohesive enough to maintain the physical stability of the den during the first winter 
on north facing slopes (Nietfeld et al., 1985). 
 
Norecol (1992) identified suitable bear denning habitat in the side drainages of the 
Commander Basin and the basin to the immediate east.  The upper Jumbo Creek valley is 
rocky, with many unstable slide areas and generally does not appear to provide suitable 
denning habitat for grizzly bears (Norecol, 1992).  However, no grizzly bear dens were 
noted. 

1.4.2.4  Travel Corridors 
 
Mountain valley bottoms and ridgetops serve as travel corridors throughout a grizzly’s 
home range (Russel et. al.,1978,  Zager et. al., 1980).  Corridors connect different habitat 
units, preventing isolation and enables bears to travel to key food sources (Jonkel, 1987).  
A corridor may not necessarily contain food, water, or denning habitat. 
 
The major factor determining movement and home range size for grizzlies is the 
abundance and distribution of food (Macey, 1979).  In areas where food and cover are 
abundant, grizzly home ranges can be as small as 24 km2; where food resources are 
scattered, the ranges must be at least ten times larger to provide an adequate food base 
(LeFranc et al., 1987).  Ranges vary greatly in area depending on the sex and age of the 
animal, seasonal and annual food availability, reproductive condition of females, as well 
as habitat type and population densities (Nietfeld et al., 1985). 

1.5 GRIZZLY BEAR HARVEST DATA 
 
Wildlife Act regulations in BC are administered at the management unit level in seven (7) 
regions throughout the province.  Hunting grizzly bears is not allowed in Region 2 (lower 
Mainland) while hunters in the Okanagan Subregion 8 are limited to one grizzly bear per 
five-year period (MELP 1995).  Most regions that allow grizzly bear harvesting have a 
spring and fall hunting season.  Non-residents pay significantly more for a hunting 
license and must be accompanied by a licensed guide unless covered by an “accompany-
to-hunt permit”.  Limited Entry Hunting (LEH) is the province’s lottery system for the 
allocation of limited hunting opportunities and is currently implemented in all regions 
with the exception of the Skeena (Region 6) and Omineca-Peace (Region 7). 
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Analysis of harvest statistics from 1984-1994 indicated that approximately 238-380 
grizzly bears were annually harvested (legally) within BC.  It should be noted that the 
1993 harvest of 238 grizzly bears province wide was the lowest harvest since detailed 
records have been kept (MELP 1995).  In addition, another 20-40 grizzly bears per year 
were unreported kills (natural mortality, accidental, collisions with road or railway 
vehicles and illegal poaching).  Grizzly bear harvesting has a strong bias towards older 
male grizzly bears.  With few exceptions, females are less vulnerable to hunting in the 
spring as mature male and female grizzly bears leave their dens before females with cubs, 
yearlings or two-year-olds (MELP 1995).  In addition, the Wildlife Act states that there is 
no open season on any grizzly bear two-years old or less or any bear accompanying the 
young bears, thus protecting females with cubs and juveniles. 
 
Review of the provincial grizzly bear harvest map for Region 4 (Kootenays) indicates 
that the proposed Jumbo Glacier Resort development falls within Management Unit 4-26 
(Figures 8 and 9).  Management Units (MU) 4-19 and 4-27 are immediately west of MU 
4-26 and are regarded as contiguous grizzly bear populations with MU 4-26.  From 1976-
1999, a total of 110 grizzly bears were legally harvested within the three MUs combined, 
with the majority (55%) of the grizzly bears harvested in MU 4-26.  An additional four 
grizzly bears were killed from control actions while one was harvested illegally (Table 2). 
 
Some researchers believe that hunting or the selective harvesting of older male grizzly 
bears increases cub survivorship because older males have a tendency to kill cubs and 
sometimes females (Taylor et al., 1994).  Conversely, Wielgus (1993) suggested that 
hunting grizzly bears could lead to population reductions through immigrant subadult 
male grizzly bears killing cubs resulting in low cub litter sizes.  Furthermore, Wielgus 
(1993) hypothesised that adult female grizzly bears avoided food-rich habitats occupied 
by immigrant males further impairing reproduction and the productivity of the population 
(MELP 1995). 
 
As suggested by Austin (2000), from a conservation perspective human-caused mortality 
of grizzly bears resulting from the proposed Jumbo Glacier Resort development could be 
addressed through the reduction in the grizzly bear harvest under existing provincial 
government policy.  

1.6 EXISTING LAND USE 
 
Present and past land uses within the Jumbo Creek valley include mining, logging, and 
general recreation such as hiking, heli-skiing, guiding, outfitting and trapping. 
 
There has and continues to be significant industrial/recreational activity in Toby/Jumbo 
Valleys from the following sources: 
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4-19 4-26 4-27
Year Hunting Animal Control Illegal Total Hunting Animal Control Illegal Total Hunting Animal Control Illegal Total 
1976 0 0 0
1977 0 1 1 3 3
1978 0 2 2 3 3
1979 1 1 3 3 1 1
1980 0 1 1 2 0
1981 0 2 2 0
1982 0 1 1 2 2
1983 1 1 3 3 2 2
1984 0 5 5 1 1
1985 0 5 5 1 1
1986 1 1 1 1 1 1
1987 1 1 2 2 0
1988 3 3 0 0
1989 3 3 3 3 3 3
1990 0 4 4 2 2
1991 2 2 2 1 3 1 1
1992 0 2 1 3 1 1
1993 0 2 2 1 1
1994 1 1 6 6 0
1995 1 1 2 2 3 3
1996 1 1 3 3 3 3
1997 1 1 2 2 2 2
1998 1 1 4 4 1 1
1999 2 2 4 1 5 1 1
Total 18 1 0 19 60 3 1 64 32 0 0 32

Table 2     Summary of Grizzly Bear Mortality for 1976-1999 for the Management Units Surrounding the Jumbo Creek 
Drainage
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1) The proposed base area for Jumbo Glacier Resort is situated at an abandoned 
sawmill site; 

 
2) Panorama Ski Resort adjacent to Toby Creek is presently being expanded to 

6,000-7,000 bed units; 
 

3) The majority of the lands within the upper Jumbo, Horsethief and Farnham Creek 
drainages are situated within Slocan Forest Products Ltd. Forest License A18979 
Charts 5 and 9 (Pheidias Project Application: Volume 1; June, 1995).  A Forest 
Service Road exists along the base of the Jumbo Creek valley from Mineral King 
mine to the proposed Base Village Area.  Numerous logging roads constructed to 
gain access to timber supplies also exist at various locations throughout the 
valley. 

 
4) Mineral King Mine (closed) is located at the junction of Toby and Jumbo Creeks; 
 
5) There are approximately 30 mineral titles/claims on or around the confluence of 

Jumbo and south Toby Creeks (Pheidias Project Application: Volume 1; June, 
1995). 

 
6) Previous logging throughout Jumbo Valley and on-going glading of runs for heli-

ski operations in select areas of Jumbo Valley; 
 

7) Of particular concern to the potential impacts on grizzly bears is the guide 
outfitter which presently guides to non-residents for big game animals including 
elk, deer, moose, mountain goats, black bear, grizzly bear and cougar. 

 
8) Heli-skiing on the upper slopes of Jumbo Valley including but not limited to 

Jumbo, Commander and Delphine Glaciers (Figure 10); 
 

9) Existing hut that has been recently upgraded in Jumbo Pass; 
 

10) Existing hiking trails to Jumbo Pass which are used by a substantial number of 
hikers during the spring/summer/fall; 

 
11) Application by RK Heli-Skiing for development of a heli-ski lodge near the 

confluence of Leo and Jumbo Creeks immediately below Jumbo Pass; and 
 

12) Application by the Canadian Ski Team to utilise Farnham and Glacier Dome for 
summer ski race training. 

 
The Purcell Wilderness Conservancy is located immediately to the south of the Jumbo 
Creek drainage and comprises approximately 131,523 hectares (324,862 acres).  The 
Purcell Wilderness Conservancy is to be maintained as a roadless tract in which both 
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 natural and ecological communities are preserved intact and progression of the natural 
systems may proceed without alteration. 

1.7 PROBLEM DESCRIPTION 
 
There is extensive literature dating back to the late 1800s-early 1900s that discusses the 
impacts to grizzly bears from human development including agricultural, hydroelectric, 
mining, oil and gas exploration and development, road and highways, aircraft, garbage 
and refuse disposal, recreational developments, timber harvesting and housing 
subdivision construction. 
 
In relation to the Jumbo Glacier Resort Development, human developments associated 
with road construction, increased road densities and vehicular traffic, disturbance from 
fixed-wing aircraft and helicopters, garbage and refuse disposal, non-motorised and 
motorised recreational activities, trail development and backcountry use, timber 
harvesting and housing/commercial construction can impact grizzly bears.  
 
The coexistence of bears and humans has resulted in significant declines in populations 
and grizzly bear habitat throughout North America (Banff 1998).  The variety of 
developmental pressures in the Central Canadian Rocky Mountains are currently 
accelerating grizzly bear habitat fragmentation, causing displacement and increasing their 
mortality because of the bear/human interactions (Gibeau 2000).  These compounding 
human impacts have been shown to be a major issue for the long-term protection of 
grizzly bears and their habitat (Noss et. al. 1996, Mattson et. al. 1996, Gibeau 1998). 

1.8 RESORT MANAGEMENT OBJECTIVES 
 
The Proponent accepts the professional judgement of the Ministry of Water, Land and 
Air Protection grizzly bear specialist that the Jumbo Glacier Resort Project has the 
potential for direct and cumulative impacts to the Central Purcell grizzly bear population 
unit and to the ability to maintain effective linkage between the grizzly bear populations 
south of Jumbo Creek. 
 
The Proponent also agrees that these impacts could be substantially addressed through a 
number of potential mitigation measures and provided that a comprehensive mitigation 
package was implemented may result in “no net impact” to the population. 
 
Therefore, Glacier Resorts Ltd. is committed to the following management objectives 
recommended by Austin (2000) to ensure the “no net impact” scenario occurs. 
 

1) Preparation of a comprehensive “Bear Management Plan” (contained herein) to 
reduce bear-human conflicts within and outside the Jumbo Creek drainage to be 
approved by the Ministry of Water, Land and Air Protection and implemented by 
Glacier Resorts Ltd.  The management plan will include measures for managing 
any recreational use outside the Jumbo Creek Valley which originates directly 
from the resort (i.e. people hiking, biking, riding horses, or driving motorised 
vehicles from the resort into neighbouring drainages); 
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2) Contribute towards efforts to reduce bear-human conflicts in the surrounding 
drainages through visitor education and improvements in infrastructure (i.e. 
provision of bear-proof garbage cans, fencing of portions of the access road  and 
extension of bridge structures); 

 
3) Commit to mitigate the impact of habitat loss and habitat deterioration of habitat 

effectiveness within the Jumbo Creek drainage through off-site habitat 
enhancement such as access management.  This off-site mitigation may consist of 
monitoring the use of roads and where approved by the provincial government 
undertaking road deactivation and constructing physical obstructions such as 
gates on roads to reduce human use of roads. 

 
4) Commit to increasing habitat effectiveness outside the Jumbo Creek drainage 

through measures (i.e. not allowing overnight parking for non-guests; not 
operating lifts or building trails for summer sightseeing that would a provide 
access into surrounding drainages; prohibiting the use of motorised vehicles and 
restricting helicopter use) to minimise the movement of people from the Jumbo 
Creek drainage directly into surrounding drainages;  

 
5) Commit to reducing habitat fragmentation within the Purcell Mountains by 

investigating the feasibility and the potential benefit of constructing one or more 
crossing structures on the road between the project and Panorama Ski Resort 
when the road is upgraded; 

 
6) Apply an adaptive management approach consisting of monitoring as well as 

feedback mechanisms that will allow the results of the monitoring to influence the 
implementation of any mitigation measures adopted; and 

 
7) Support the government initiatives for controlling access into surrounding 

drainages through review of applications for commercial recreation tenures and 
protection of the Glacier Creek drainage. 

 
While the objectives of the Grizzly Bear Management Plan are addressed based on the 
experience and proven techniques developed from other resort and park developments 
throughout the Pacific Northwest, the ultimate success of the mitigation measures will be 
achieved through an adaptive management approach by monitoring and effective 
feedback mechanisms.  Undoubtedly, the implementation of the proposed mitigation 
measures will be adjusted and evolve over time. 
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2 METHODS 

ENKON Environmental Limited collected baseline environmental data from existing 
reports and maps and from discussions with ministry and grizzly bear specialists. 

2.1 Literature Review 
 
ENKON conducted a literature review of available grizzly bear reports, maps and plans. 
Searches consisted of a review of previous grizzly bear management plans and research 
studies outlining grizzly bear responses to land use activities in British Columbia and 
Alberta (including Banff and the West/East slopes of the Rockies).  Interviews were 
conducted with Ministry of Water, Land and Air Protection  personnel, and bear 
specialists including key personnel from: 
 

• Parks Canada (i.e. John Woods, Tom Hurd), Dr. Steven Herrero, Michael L. 
Gibeau,(Eastern Slopes Grizzly Bear Project); 

• the Interagency Grizzly Bear Study Team (IGBST); Mark Haroldson, Kim 
Barber, and Chuck Shwartz; 

• the B. C. Grizzly Bear Management Committee (i.e. Bruce McLellan and Matt 
Austin) and other ski area operators in BC: 

• grizzly bear management staff of Yellowstone National Park (Kerri Gunther and 
Dave Manson); 

• United States Ministry of Environment Staff (wildlife management division) in 
Idaho and Montana including; wildlife management team of the Targhee National 
Forest Wyoming; Kim Barber of the Shishoni National Forest; 

 
In addition to map and aerial photograph interpretation, a review of environmental 
databases from the Ministry of Water, Land and Air Protection and other grizzly bear 
web pages was undertaken including: 

2.2 Websites 
 
The former Ministry of Environment Lands and Parks Wildlife Branch Web Page 
Information 
 

http://www.elp.gov.bc.ca/wld/ 
 
Parks Canada Web Pages 
 

http://www.parkscanada.pch.gc.ca/parks/main_e.htm 
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Grizzly Bear Web Pages including 
 
 http://home.att.net/~jrmusgrove/ 
 http://home.att.net/~jrmusgrove/glacier.htm 
 http://home.att.net/~jrmusgrove/yellowst.htm 
 http://home.att.net/~jrmusgrove/interagency_grizzly_bear_guideli.htm 
 http://www.canadianrockies.net/Grizzly/pubs_and_papers.htm 
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3 PREVENTING OR MINIMIZING BEAR 
PROBLEMS: ACTION PLAN 

3.1 HISTORICAL BEAR MANAGEMENT PLANS/PROGRAMS 
 
Since the early 1960s, comprehensive grizzly bear management plans have been prepared 
to address grizzly bear-human conflicts in the National Parks throughout the Pacific 
Northwest. 
 
In 1960, the National Parks Service implemented a bear management program in 
Yellowstone National Park designed to reduce the number of bear-caused human injuries 
and property damages occurring within Yellowstone National Park and to re-establish 
bears in a natural state (Gunthier, 1994).  During the 1960s, the National Parks of Canada 
were also developing and implementing bear management programs (Canadian Wildlife 
Service, 1971).  Similar to the US plans, the early National Parks programs were focused 
on bear-human conflicts and reporting of bear movements. 
 
In 1970, a new more intensive bear management program (Leopold et al., 1969) was 
initiated in Yellowstone National Park with the objective of restoring the grizzly and 
black bear populations to subsistence on natural forage and reducing bear-caused injuries 
to humans (Cole 1976, Meagher and Phillips 1983). 
 
In 1983, the park implemented a modified grizzly bear management program with greater 
emphasis on habitat protection in backcountry areas.  This plan restricted recreational use 
in areas with seasonal concentrations of grizzly bears. 
 
Since 1983, bear-caused human injuries declined to an average of one (1) per year.  
During the first years of these programs, most bear-human conflicts involved food-
conditioned bears that aggressively sought human foods.  In more recent years, 
management problems have involved habituated (but not food-conditioned) bears seeking 
natural foods within developed areas along roadsides. 
 
In 1998, a bear-human conflict management plan was prepared by Parks Canada and was 
a synthesis of five bear management plans including Banff, Jasper, Yoho, Kootenay and 
Waterton National Parks.  The plan concentrated on mitigation measures such as bear 
monitoring systems, bear-human conflict management, facility management, public 
information/education and training of park personnel. 
 
In summary, grizzly bear management plans/programs have evolved over the years to 
reduce the cause of bear-human conflicts through such mitigation measures as 
backcountry access restrictions, food and garbage management, public 
information/education, training of park personnel and monitoring systems. 
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The following proposed “Bear Management Plan” is intended to reduce the potential 
impacts to grizzly bears from the Jumbo Glacier Resort Development and follow the 
general reporting requirements of the Cayoosh Resort Bear Management Plan outline 
prepared by Austin, 2000.  For clarification, it is assumed that the proponent, Glacier 
Resorts Ltd. is responsible for implementing or funding each proposed mitigation 
measure unless otherwise noted. 

3.2 GARBAGE MANAGEMENT 

3.2.1 Background and Problem Description 
 
Schullery (1980) chronicled the history of the grizzly bear/garbage situation in 
Yellowstone National Park.  Both black and grizzly bears were feeding at hotel dumps as 
early as the 1890s and nuisance bears had emerged by the early 1900s.  The number of 
grizzly bears feeding at dumps rose drastically from 40 bears in 1920 to 260 bears in 
1930.  Grizzlies were often closely associated with garbage in many preserves, therefore 
leading to human/bear problems, and as a result “nuisance bears” or habituated bears 
(GBIT 1987).  Craighead (1980) reported that 56-77% of the total grizzly bear population 
of Yellowstone Park congregated at the dumps.  These nuisance bears become habituated 
to people and obtain non-natural foods, are “repeat-offenders” in relocation programs and 
express offensive aggressive behaviour towards humans, becoming a threat to human 
safety (MWLAP 1996).  In 1932, the Research and Education Branch suggested that 
dumps were unhealthy for bears and were no longer necessary in Yellowstone National 
Park.  The last of the Yellowstone Park dumps were closed in 1970. 
 
Open-pit garbage dumps and poorly designed incinerators still enabled grizzly bears to 
obtain garbage in several Canadian National Parks throughout the 1960s.  The landfills in 
Banff and Jasper National Parks were fenced in 1970 but habitual garbage bears still 
managed to obtain garbage by digging under, or breaking through the enclosures (Kaye, 
1982).  The Banff landfill was closed in 1980 and an electric fence was placed around the 
Jasper landfill in 1981 to discourage bear activity.  Kootenay and Yoho National Parks 
have hauled all refuse to nearby communities since 1973 and 1974, respectively. 
 
Beginning in 1980, all refuse from Denali National Park was hauled to the public landfill 
at Nenana, Alaska.  Singer (1982) felt that closure of the park dump, bear-proofing of 
most garbage cans and increased visitor awareness were the primary factors in 
minimising grizzly bear incidents in Denali Park. 
 
Herrero (1970, 1976, 1978, 1982 and 1985) concluded that bears which habitually fed on 
human food and garbage often lost their natural wariness of people.  Such food 
conditioned bears were more likely to show aggressive tendencies than non-food 
conditioned bears.  Although there is some uncertainty as to the degree of 
habituation/conditioning related solely to feeding at remote garbage dumps, there is 
general agreement that acquisition of garbage or other human foods in campgrounds or 
developed areas can have serious consequences for humans and bears.  Within North 
American National Parks, habituated food-conditioned grizzly bears accounted for 
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approximately 2/3s of all bear-inflicted human injuries up to 1970.  Ninety percent of 
these injuries occurred in developed campgrounds in Yellowstone National Park where 
grizzlies had a long history of feeding on human refuse.  Since 1970, improperly stored 
food and garbage was the second most common circumstance following surprise 
encounters associated with grizzly bear inflicted injuries. 
 
Garbage feeding bears are generally more often predisposed to control actions and 
resultant re-location or mortality.  Every year about 950 black bears and 50 grizzly bears 
are destroyed in BC to protect the public (MWLAP 1996, CWS 1973).  Between 1986 
and 1996, the Conservation Officer Service relocated 107 grizzly bears and 54 black 
bears and destroyed 15 grizzly bears and 266 black bears within or near the City of 
Revelstoke (Robinson, 1997).   
 
In Yellowstone National Park, the average size of grizzly bear litters before dump closure 
was 2.1 cubs whereas the average litter size after dump closure was 1.9 cubs.  Knight and 
Eberhardt (1984 and 1985) reported that 70% of the females reproduced at age 5 prior to 
the dump closure while 60% of the females reproduced at age 6 after dump closure. 
 
Knight et al. (1981) found that three adult males weighed less in 1980 after the Cook City 
dump closed.  The mean weight of male bears five years and older was significantly less 
after dump closure.  Russell et al. (1979) observed that the only grizzly bear in Jasper 
National Park that used a landfill was exceptionally large for its’ age.  Their observations 
suggest that grizzly bears that used garbage to supplement their natural diet did attain 
greater weights than bears that did not supplement their diet with garbage. 

3.2.2 Bear Smart Community 

The proponent is committed to achieving and maintaining Bear Smart community status.  
Realizing this goal would require the adoption or completion of the following tasks.  
Some of the tasks are not relevant because the proposed resort is not classified as a 
municipality. 

• Prepare a bear hazard assessment of the community and surrounding area. 
• Prepare a bear/human conflict management plant that is designed to address the 

bear hazards and land-use conflicts identified in the hazard assessment. 
• Revise planning and decision-making documents to be consistend with the 

bear/human conflict management plan. 
• Implement a continuing education program, such as the Bear Aware Program (see 

below), directed at all sectors of the community. 
• Develop and maintain a bear-proof municipal solid waste management system. 
• Implement “Bear Smart” bylaws prohibiting the provision of food to bears as a 

result of intent, neglect or irresponsible management of attractants.  However this 
is addressed by the provincial Wildlife Act 
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3.2.3 Bear Aware Program 

The availability of human food and garbage sources to bears is recognised as a major 
source of people-bear conflicts within Yellowstone National Park (1996) and in BC 
(MWLAP untitled).  As a result, several communities that historically have extensive 
problems with human/bear conflicts associated with attraction to non-natural food 
sources have implemented “Bear Aware Programs” (Robson 1998).  Since 1996, the City 
of Revelstoke initiated a “Bear Aware Program” to develop long-term strategies to reduce 
the number of bear/human conflicts and thereby reduce the number of bears having to be 
destroyed or relocated.  While the program is still in its’ infant stages, the number of 
bears destroyed or relocated has dropped dramatically in the Revelstoke area. 

Therefore, the Jumbo Glacier Resort development will adopt and commit to achieving its 
own successful Bear Aware Program to reduce bear/human conflicts associated with non-
natural food attractants.  The program will have the following objectives: 

1) Reduce or eliminate bear deaths and relocations as a result of them being attracted 
into urban areas by garbage, fruit, compost, and other human-generated 
attractants.  Ultimately the reduction/elimination of bear deaths would ensure that 
births exceed deaths; 

2) Increase the public understanding of the negative implications to bears and 
humans when bears forage in urban areas; and  

3) Build public support for the objectives of these programs (Robson 1998). 

This component of the “Bear Aware Program” will implement the following mitigation 
measures to reduce or eliminate non-natural food attractants to bears within the resort 
base area, along the access road and along any developed trail systems associated with 
the resort base area.  In addition, the details of the program outlined below should form 
part of the resort architectural design guidelines and bylaws. 

3.2.3.1 Resort Base Area 

1) All outdoor trashcans and dumpsters will be of a bear resistant design and all 
trashcans will have plastic removable liners to contain odours as much as 
possible.  Plastic can liners will be changed at every pickup to eliminate any 
odour.  Maintenance personnel will ensure that the bear-proof garbage cans are 
available where needed; 

2) Areas of concentrated visitor use will be maintained as litter-free as possible 
within the limits of available staff and budgets; 

3) Curbside collection is not a likely alternative.  Like Whistler resort, management 
should consider the option of garbage delivery by residents and business owners 
to a main garbage collection point, where garbage would then be safely stored 
until delivery to a transfer station; 
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4) Prior to delivery or pick-up of garbage all business and residents will be required 
store all refuse and recycling items indoors; 

5) All bear proof containers will be picked up as quickly as possible, on a daily basis 
if necessary, to minimise the build up of any outdoor odours or spillage; 

6) Cooking grease from resort restaurants will be stored indoors by the restaurants 
until they can be disposed of appropriately by the individual restaurants or resort 
management collection; 

7) Drive-through inspections for garbage will be performed in the residential areas 
on a regular basis to determine whether there are any open containers and/or 
garbage in the facilities; 

8) When loaded, trash collection vehicles will proceed directly to the appropriate 
transfer station, except if late evening pick-ups area necessary, the trash may be 
stored on the collection vehicle inside a closed utility building or within a secured, 
fenced utility area; 

9) Mishandling of garbage by resort residents/recreational visitors will be reported to 
resort officials.  Repetition of mishandling garbage or any case of deliberate 
feeding of bears will result in a citation and may be grounds for loss of in- resort 
privileges; 

10) Avoid planting of fruit trees, compost and other bear attractants; 

11) A trained bear official employed by the resort will patrol all grounds and roads 
into and within the site during active hours to assure that food and garbage are 
stored properly and to talk with visitors about bears in the country; 

12) Resort management should consider partial funding for a local Conservation 
Officer; 

13) Facility personnel should undertake bear awareness training as a requirement for 
employment; 

14) Facility personnel will identify and correct operational and maintenance 
deficiencies regularly on an on going basis.  Inspections will be conducted all year 
round and comply with regional standards; 

15) All commercial operators will be given food and garbage management guidelines 
for the area as part of their business license conditions; 

16) Garbage transfer or detainment areas will be fenced with bear resistant fencing or 
electric fencing.  These fences will be repaired and maintained as needed within 
the limits of available staff and budgets for the resort; 
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17) All enclosures for refuse will be cleaned and disinfected (steam cleaned) both 
inside and out at least once per year; 

18) If garbage is to be burned on-site all combustible garbage will be burned in 
enclosed incinerators.  No garbage is to be buried, including empty cans or other 
food containers; and 

3.2.3.2 Roadside Corridors 

The availability of human food and garbage sources to bears along roadsides is also 
recognised as a major potential cause of bear management problems and related public 
safety hazards. The following mitigation measures will be implemented along the access 
road corridor to the resort: 

1) All outdoor trashcans will be of bear-resistant design and equipped with plastic 
removable liners.  Plastic can liners will be changed at every pickup to eliminate 
any odour; 

2) Roadsides and all other areas of concentrated visitor use (i.e. pull-outs) will be 
maintained as litter-free as possible; 

3) Garbage pick-up will be carefully scheduled (preferably later in the day) to 
prevent overflow of cans and to assure leaving as little garbage as possible 
overnight to allow for odour to emanate.  Public use levels will dictate the 
schedule for garbage pickup at roadside pullouts.  Overflow of cans will be 
prevented; and 

 Management of bears frequenting roadside areas will include: 

a) Prompt follow-up of bear reports (sightings, incidents, etc.) by resort staff 
to learn bear behaviour patterns; 

b) Investigation of any indications or possible evidence of deliberate feeding 
and initiate appropriate measures to curtail this activity; and 

c) Double-check the garbage/food security situation at pullouts and along the 
roadside corridor. 

3.2.3.3 Recreational Trails 

The availability of human food and garbage to bears in recreational trails is also 
considered a major potential cause of bear management problems and related public 
safety hazards.  The following mitigation measures will be implemented along the access 
road corridor to the resort: 

1) Resort staff will be responsible for routine monitoring of trail areas and any 
deficiencies in garbage collection units.  These will be brought to the attention of 
the commercial operators immediately; 
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2) The “Pack in-Pack out” policy will be enforced on recreational trails; 

3) Overnight camping along trails will not be allowed; and 

4) Bear warning signs will be posted at all entry points to trails or trailheads. 

3.3 OUTDOOR RECREATIONAL MANAGEMENT 

3.3.1 Background and Problem Description 

Many studies have been conducted addressing impacts of recreational activities and 
related noise on grizzly bears due to urban presence (GBIT 1987, Gibeau 2000, 
Haroldson and Mattson 1985).  Recreational areas are associated with prime grizzly bear 
habitat due to the human favoured panoramic views.  Reactions of grizzly bears to human 
recreational use have primarily been documented as negative, resulting in bear 
displacements or human/bear conflicts (Gunther 1990, Schleyer et. al. 1984, Hemmera 
1999, GBIT 1987, Herrero 1997).  Many of these studies conclude that human 
recreational use in alpine and sub alpine areas can displace grizzly bears during foraging 
seasons, but most of these displacements can be avoided with seasonal trail closures 
(GBIT 1987). 

The consequences of superimposing high recreational activity on productive grizzly bear 
habitat include both direct mortality and reduced habitat effectiveness.  There is 
considerable evidence that grizzly bears avoid human facilities especially when they are 
occupied and active (Mattson, 1993). 

3.3.1.1 Mortality 
 
Mattson et al. (1988) indicated that the mortality risk was nearly five times greater for 
adult female grizzly bears in the inner zone (0-3 km) adjacent to a development, and only 
marginally greater for adult male grizzly bears.  Conversely, subadults suffered greatest 
mortality risk in zones furthest from developments.  Mattson et al. (1988) suggested that 
subadults were either displaced by adult bears into the less secure zones adjacent to 
developments (within 0-3 km) or stood an increased mortality risk by co-occupying the 
more remote zones (3-9 km) with adult bears.  High adult female mortality risk close to 
developments was believed to be a consequence of habituation to predictable high-
density human presence.  Subadult and adult grizzly bear males occupying the inner zone 
(0-3 km) were presumably indifferent to human presence or developments rather than 
habituated bears.  Thus these classes of bears were less predisposed toward conflict 
situations than were the habituated adult bears. 

3.3.1.2 Habitat Displacement and/or Reduced Habitat Effectiveness  
 
Mattson et al. (1988) found that in zones beyond the conceivable influence of human 
development, grizzly bears occupied habitat that was more productive than the average 
for that zone.  However, in zones proximal to roads and developments, grizzly bears 
occupied habitat that was close to, or below the average for that zone.  Thus, it appeared 
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that grizzly bear foraging strategies directed towards habitat optimisation were disrupted 
by human developments.  This reduction in habitat effectiveness was evident out to 3.5 
km in spring and summer but less in the fall (Mattson et al., 1988). 
 
Mattson also evaluated the displacement effects of human developments.  They found 
that adult bears showed a bimodal distribution with neutral/habituated grizzly bears 
occupying the 0-3 km zone around developments and a group of more wary adult grizzly 
bears occupying the 9-15 km zone.  All of the young adults occupied the 9-15 km zone, 
while subadults were more often occupants of the 0-3 km and 3-9 km zones. 

3.3.1.3 Impacts on Grizzly Bear Habituation 
 
Indications of grizzly bear habituation defined as a long-term decrease in the frequency 
or magnitude of a response as a result of repeated stimuli, have been noted for a number 
of areas. 
 
Factors which contributed to bear habituation were consistent context for encounters (i.e. 
trails), frequent irregularly spaced encounters, easily recognised stimuli (hikers with bear 
bells), and innocuous habituation of grizzly bears’ fear surprise encounters with adult and 
subadult grizzly bears.  Jope (1985) theorised that by reducing the occurrence of full 
charges, habituation of grizzly bears’ fear response actually reduced the rate of injury to 
hikers from surprise encounters with adult and subadult grizzly bears.  Jope (1985) noted 
that no recorded hiker injuries had involved a grizzly bear that appeared to be habituated. 
Hornocker (1962) and Egbert and Stokes (1976) observed habituation by subadults and 
lone adults, but female grizzly bears with young remained intolerant of other bears. 
 
The EKLUP (1994) state that many residents of Invermere use the Jumbo Creek area to 
hike up the Glacier Creek Drainage to a cabin in Jumbo Pass and hike, ski and climb in 
the area.  These recreational activities are likely to increase after development of the 
resort causing a potential increase in the frequency of human bear interactions.   
 
The following mitigation measures are intended to reduce/eliminate bear/human conflicts 
and associated bear mortality from recreational trail hiking: 
 

1) Prior to construction of the recreational trails, a bear hazard assessment should be 
completed to reduce the potential for bear interactions; 

 
2) Trail development will avoid moderate-high value feeding and security habitat 

(see Figure 7).   These habitats are generally associated with the lower elevations 
adjacent to Jumbo Creek and a number of south and north-facing avalanche tracks 
within the lower portion of the valley; 

 
3) Trail development will be restricted in the upper alpine areas and located in areas 

with natural barriers (rock outcroppings, vertical slopes, etc.) to nearby drainages.  
Many studies conclude that human recreational use in alpine and sub alpine areas 
can displace grizzly bears during foraging seasons, but most of these 
displacements can be avoided with seasonal trail closures (GBIT 1987); 
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4) Trails will be clearly marked/fenced to avoid off-trail use by hikers.  Signs will be 

posted to warn hikers of the potential danger of grizzly bear encounters off-trail.  
Off-trail use by hikers will be discouraged; 

 
5) “Bear Warning” signs will be provided at the entrance to trails and at trailheads 

identifying grizzly bear habitat and recommending appropriate human conduct 
(creation of noise, staying on trails, proper food and garbage handling, etc.);  

 
6) “Hikers with Packs” will be prevented from using the lifts/gondolas to prevent 

hikers from gaining access into nearby drainages; 
 
7) Recreational hikers will be encouraged to travel in groups of four (4) or greater as 

most grizzly bears avoid large and noisier groups (USFS, 1985); 
 

8) Trails with a documented increase in grizzly bear use (i.e. spring or fall feeding 
periods) will be temporarily closed.  Resort staff will regularly patrol trails during 
visitor use to identify problem areas; 

 
9) Pets and other domestic animals, such as horses, will not be allowed on to trails; 

 
10) Hikers will not be allowed on trails between one hour before sunset and one hour 

after sunrise; 
 

11) Motorised vehicles (all terrain vehicles) will not be allowed on trails; and 
 

12) If grizzly bear tolerance levels have been exceeded, the backcountry areas will be 
restricted through the use of permit systems or the re-evaluation of commercial 
uses (subject to MWLAP). 

3.4 ACCESS ROAD MANAGEMENT 

3.4.1 Background and Problem Description 
 
The most direct form of road-related mortality involve bears killed by vehicles (Knight et 
al., 1981, 1986; Greer 1985; Palmiscano 1986; Burns 1986).  However, most researchers 
have concluded that the effects of increased human access into bear habitat, particularly 
increased vulnerability to legal and illegal harvest, constitute the most critical impacts of 
road activity on grizzly bears (Nagy and Russell 1978; Ruediger and Mealy 1978; Smith 
1978; Schallenberger 1980; Zager 1980; McLellan and Mace 1985).  In Banff National 
Park, between 1971-1995 of the 118 grizzly bear mortalities, only 11 were not man-
caused.  Over 80% of the man-caused mortalities occurred within 500 m of a road while 
only 14% of these mortalities were due to highway or railway collisions.  Most were 
management actions toward problem grizzly bears. 
 
Mattson (1987) suggested that adult female grizzly bears use roadside habitat in order to 
avoid close contact with adult male grizzly bears that pose a mortality risk, especially to 
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cubs.  Conversely, Gibeau (2000) found that female grizzly bears avoided the Trans 
Canada Highway regardless of habitat quality or time of day, while males and especially 
subadult males were found closer to the Trans Canada Highway when within or adjacent 
to high quality habitat and during the human inactive period.  However, regardless of the 
sex of grizzly bear using roadside habitats, between 1975-1990 habituated bears were 
killed 3.1 times more often than wary bears in the Greater Yellowstone Ecosystem 
(Mattson et al., 1992).  The authors concluded that road environments cause grizzly bears 
to make difficult choices with little opportunity to learn successful behaviours if they die 
in the process.  Mattson et al. (1992) suggested that adult female grizzly bears that are 
thought to operate under considerable energetic duress in the Yellowstone area, might 
have higher mortality and lower productivity rates from avoidance of developments and 
roads. 
 
While a number of different management strategies have been attempted to reduce 
mortality and impacts from road development, some mitigation measure may be 
detrimental to grizzly bear populations.  For example, between 1983-1987 a 27-km 
section of the Trans Canada Highway in Banff National Park was upgraded from a 2-lane 
highway to a 4-lane divided highway.  At the same time a 2.4 metre high woven-wire 
fence was installed on both sides of the highway to prevent vehicle-wildlife collisions 
(Gibeau and Heuer, 1996).  Although highway overpasses/underpasses were constructed 
as mitigation to allow wildlife movement across the highway, for the first 5-10 years 
since the installation of the highway fences in 1987, only two unconfirmed and one 
confirmed use of the wildlife underpasses by grizzly bears has been recorded (Gibeau and 
Heuer, 1996).  The implications of fencing and associated mitigation could have 
profound effects on grizzly bear passage across the Bow River Valley and ultimately 
movement throughout the Central Canadian Rocky Mountains (Gibeau and Heuer, 1996). 

3.4.1.1 Avoidance/Displacement 
 
Much of the literature on road impacts concerns avoidance/displacement of grizzly bears 
from roads.  Lloyd and Flect (1977) found that in south-eastern BC grizzly bears avoided 
areas within 0.5 miles from roads.  Zager (1980 and 1983) concluded that in north-eastern 
Montana there was no overall avoidance of roads by grizzly bears.  However, females 
and females with cubs avoided habitat within 200 m of roads whereas male grizzly bears 
appeared to prefer habitat adjacent to roads. 
 
McLellan and Mace (1985) found that grizzly bears used the area within 100 m of a road 
an average of 40% of the expected value in spring and 50% of the expected value in 
summer/fall.  Beyond 100 m the displacement effect was minimal and there was no 
difference between the effects of primary, secondary and tertiary roads.  McLellan and 
Mace (1985) calculated that 8.5% of the area within 100 m of a road was lost to bears as 
a consequence of road avoidance.  McLellan and Mace (1985) also concluded that bears 
were found directly on roads more frequently at night than during the day. 
 
Brannon (1984) found that in Yellowstone National Park grizzly bears avoided areas 
within 50 m of a road and used the area between 3-4.5 km from a road more than 
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expected.  Mattson et al. (1988) found that primary roads and developments were within 
the most productive grizzly bear habitat in Yellowstone Park.  
 
Puchlerz and Servheen (1994) summarised studies regarding the influence of roads on 
grizzly bear habitat use, documenting a range of distances between 100-914 m wherein 
bears appear to show avoidance.  Given this range in the zones of less than expected use 
Purchlerz and Servheen (1994) recommended 500 m as a standard buffer for grizzly 
bear/motorised access management. 
 
In the Bow River Valley, high road densities contribute significantly toward habitat 
alienation for grizzly bears along the valley bottom habitats.  This avoidance behaviour is 
strongest in the adult segment of the population where male grizzly bears select high 
quality habitats and an absence of humans.  Adult female grizzly bears select areas with a 
high degree of security habitat for raising cubs, which in some cases means avoiding 
adult male grizzly bears.  With the safest and most habitats taken up by adult males and 
resident females, subordinate bears and other adult female grizzly bears are forced to 
utilise sub-optimal habitats including those with high human density.  In this way 
roadside vegetation and other anthropogenic foods become important resources in sub-
optimal habitats.  Unable to successfully compete elsewhere, some bears are relegated to 
utilising habitats close to people and communities.  While in proximity of humans a bear 
may become habituated to people, and although the bears have successfully adapted to 
use habitats near busy transportation corridors, they are also most likely to die at the 
hands of humans (Mattson et al., 1992). 
 

3.4.1.2 Factors Affecting Grizzly Bear Responses to Roads 
 
A number of factors affect grizzly bear response to roads including age, sex, type of area, 
individual habituation to road related stimuli, nature of the stimuli and character of the 
habitat adjacent to the road (Grizzly Bear Compendium, 1987). 
 
Zager (1980), Miller, and Ballard (1982) found that females with cubs avoided roads and 
roads interfered with movement.  In Denali National Park, some family groups appeared 
to be thoroughly habituated to tour bus travel along the major park roads while single 
bears seemed to be under-represented in areas adjacent to roads (Tracy, 1977).  
 
Bear populations in different areas show pronounced differences in their reactions and 
degree of habituation to road stimuli.  Smith (1978) found that all grizzly bears displayed 
a strong escape reaction.  McLellan and Mace (1985) noted that local bears reacted less 
strongly to road activity than remote bears.  McLellan and Mace (1985) also found that 
bears in direct view of vehicles generally fled but bears close to roads in some protective 
cover were not affected.  Loud noises were found to increase the degree of flight response 
(Tracy, 1977; Stemlock 1981). 
 
In Denali National Park, snow removal, road dust and modified drainage patterns along 
roads caused roadside vegetation to green-up before other areas.  Hastened green-up of 
some roadside forage species attracted grizzly bears to roads in late spring (Tracy, 1977). 
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3.4.2 New Roads or Upgrading of the Existing Access Road 

Jonkel (1982) suggest that new roads have the greatest impact on grizzly bears because 
bears eventually avoid the surrounding area and a block of habitat is lost.  The following 
mitigation measures should be considered during the upgrading and/or re-aligning of the 
access road into the proposed resort development: 

1) Maximise the use of the existing Forest Service Road alignments and minimise 
the construction of new roads to avoid impacting undisturbed grizzly bear habitat.  
Minimise the width of road clearing for upgrades during later phases of 
development and avoid impacting moderate-high value feeding/security habitat; 

2) Road densities that are a broad index of the ecological effects of roads in a 
landscape should be limited to a threshold density of <0.6 km per km2.  Presently, 
road densities within the Jumbo Creek Valley are an average 1.2 km per km2 
(Horejsi, 2000) with 35% of the area >0.62 km per km 2.  Therefore, in order to 
reduce the density of roads within the Jumbo Creek valley, logging roads 
previously used for accessing timber supplies and landing areas should be de-
activated and re-vegetated.  Unused sections of the existing access road that have 
been re-aligned across Jumbo Creek are prime candidates for closure and 
restoration.  Techniques for closure/de-activation should include placement of 
physical barriers (i.e. rocks, wood debris, downfall, etc.) gates, signage, 
scarification, water barring, re-vegetation of exposed soils, removal of culverts, 
etc.; 

3) Maintain and/or restore high quality security habitat adjacent to roads especially if 
associated with forage/feeding areas.  Maintenance/restoration of these areas is 
important for adult female and sub-adult grizzly bears because these bears are 
more likely to interact with humans resulting in greater chances of mortality; 

4) Any new, temporary roads to be constructed to access ski runs for clearing and lift 
placement should be done so as to facilitate their eventual closure/obliteration and 
actively re-vegetated with indigenous vegetation or left for natural conifer 
regeneration.  Closure and re-vegetation should occur within one season after use; 

5) Minimise clearing widths, low cuts and fills of new roads and maximise diversity 
in a horizontal and vertical alignment through indigenous re-vegetation; 

6) Maintain existing drainage patterns along roads and prevent the introduction of 
drainage that promotes roadside vegetative growth.  As mentioned earlier, snow 
removal, road dust and modified drainage patterns along roads in Denali National 
Park caused roadside vegetation to green-up before other areas.  Hastened green-
up of some roadside forage species attracted grizzly bears to roads in late spring 
(Tracy, 1977). 

7) Refrain from the creation of >0.6 m paved road shoulders; 
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8) Store any top soil removed from road construction and re-use the topsoil to re-
vegetate areas along roadsides.  Re-vegetation of roadside areas should 
discourage the use of plants that will attract grizzly bears; 

9) Where possible, allow >100 m between important grizzly bear feeding/security 
habitat and any new roads in order to provide cover.  Create/leave buffer strips 
especially in areas with steep slopes, rugged terrain and/or open habitats;  

10) Do not create new roads or re-vegetate existing roads so that blind corners and 
surprise encounters would occur between motorists and bears; 

11) Avoid road construction/maintenance (where possible) during key grizzly bear 
periods (spring-early summer and late fall); 

12) Austin (2000) recommended that the access road be fenced to reduce the 
potential for grizzly bears to be struck and killed by vehicles.  Gibeau and Heuer 
(1996) stated that from 1985-1995 only one grizzly bear has been killed on the 
Trans Canada Highway. 

While we recognise the increased risk of bear mortality associated with 
vehicle/bear collisions, habitat fragmentation within the Purcell Mountains was 
also identified as a potential impact from the resort development by Austin 
(2000).  Austin (2000) concluded that human development and activity associated 
with the proposed resort development would extend approximately 2/3 of the 
distance between the Rocky Mountain Trench and Kootenay Lake.  Therefore, 
there is an inherent trade-off between reducing the risk of bear mortality from 
vehicle collisions by fencing while conversely restricting bear movements 
through the Central Purcell Mountains.   

Based on review of the research literature, high volumes of traffic combined with 
fences can severely disrupt movements by adult female grizzly bears and to a 
lesser extent male grizzly bear movements.  Gibeau (2000) concluded that the 
Trans Canada Highway (TCH) through the Bow Valley with summer traffic 
volumes of 21,000 vehicles per day formed a home range boundary for six (6) 
female grizzly bears.  Highway 93, with summer traffic volumes of 3,530 vehicles 
per day bordered the home range of one adult female grizzly bear.  Both The Bow 
Valley Parkway and Highway 40 with summer traffic volumes of 2,230 and 3,075 
vehicles per day, respectively did not appear to restrict the home range of female 
grizzly bears.  All four highways had observed traffic speeds ranging from 80-115 
km per hour. 

In comparison to Gibeau’s results, and based on the projected Phase 2 (20 year 
period) average annual daily traffic (AADT) volumes of 2,735 vehicles (lower for 
summer volumes) along the access road (McElhanney 1995), it does not appear 
that traffic volumes should significantly disrupt grizzly bear movements.  
Particularly since the speed limit along the Jumbo Glacier Resort development 
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should be substantially less (50-80 km per hour) than the four highways assessed 
by Gibeau. 

 
Therefore, since high traffic volumes combined with fencing has been 
documented to disrupt grizzly bear movements (Gibeau 2000), and traffic 
volumes projected for the resort access road are relatively low, ENKON 
recommends that fencing should not be constructed for Phase 1 or Phase 2.  Upon 
the initiation of Phase 3, the need for fencing should be re-evaluated to ensure that 
the trade off between grizzly bear movements and vehicle caused mortality is 
balanced. 

In order to reduce the risk of vehicle/bear collisions during Phase 1 and 2, 
ENKON recommends the following: 

a) A “Bear Aware Information Booth” should be established at the entrance 
to the resort access road at the confluence of Toby and Jumbo Creeks to 
inform resort visitors of the dangers of bears and the potential for 
vehicle/bear collisions.  The booth could operate in a similar way as the 
National Park entrance booths.  Each visitor would be required to stop at 
the entrance to the resort access road (i.e. Mineral King Mine) to receive 
an information pamphlet on grizzly bears (i.e. “Bear/Vehicle Collisions”, 
“Bears are Dangerous” and “Hiking and Camping in Bear Country”).  In 
addition, each visitor will receive a “Be Bear Aware” sticker indicating 
that the visitor has received the information regarding the danger of bears 
and as a reminder when using the recreational facilities.  The cost of 
running the program could be included in the lift ticket price, much like 
Mount Washington Ski Resort recovers a fee from the lift ticket price for 
repayment of the loan from the BCTFA to construct their access road. The 
Information Booth would only need to operate during the active bear 
season from April-November. 

A “Bear Information Centre” should also be established within the resort 
base area to inform and remind visitors of the potential dangers of bears 
and the potential for bear encounters while at the resort.  The “Centre” 
would only need to operate through the active bear season from April-
November. 

b) As a component of the grizzly bear monitoring program, grizzly 
bear/human conflict areas along the resort access road should be 
patrolled/monitored to identify high risk areas which would then be 
incorporated into the information pamphlet hand-outs; 

c) Wildlife Warning Signs should be placed at the entrance to the access 
road, at strategic locations along the access road (i.e. high-risk areas for 
bear crossings), and within the resort base area.  Wildlife “Warning Signs” 
will be posted and display the following warning “Resort Regulations 
Prohibit the Feeding of Bears – Warning, Bears are Dangerous – For Your 
Safety Do Not Feed Bears – View from a Safe Distance.  “No Stopping” 
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signs will be displayed in areas of expected high use by grizzly bears to 
prevent bear-jams (public stopping and watching grizzly bears along 
roadsides). 

d) Road side reflectors should be erected that reflect light and create a barrier 
image such as the “Streiter-Lite Wildlife Warning Reflector”.  Headlights 
from passing vehicles strike rows of staggered reflectors, which are 
mounted on posts at headlight height along each side of the highway, with 
each reflector in turn directing flashes of low intensity reflected light 
across the road.  Entering light from vehicle headlights is reflected at 
approximately 90 degrees.  Drivers do not see and are not bothered by the 
light. (http://www.strieter-lite.com/). 

e) The access road should be designed for low speed limits (50-60 km/hr.) 
and the speed limits should be enforced by resort staff in combination with 
the RCMP; and  

 
13) If fencing is required during Phase 3 of the resort development, overpass/ 

underpasses should be constructed to promote grizzly bear movements across 
roads.  The crossing structures should be located at strategic locations with the 
following characteristics: 

 
1. Low road densities; 
2. Low human population; 
3. Possess good terrain ruggedness; 
4. Have an association with a major drainage; and  
5. Be in proximity to high quality food and shelter habitat. 

 
Wildlife fencing may be required to guide animals towards wildlife crossings. The 
exact design and location of the fencing would be determined after the location of 
any potential wildlife crossings have been determined.  However, Banff National 
Park has used fencing situated in a “V” formation to guide animals towards the 
crossing structures.  Fences should also be located a significant distance from the 
highway set-back.   
 
In Banff National Park, such fencing occasionally has inadvertently trapped some 
prey species, which can lead to increased predation along the fencing.  However, 
because the Jumbo Valley is not frequently used by carnivores the effect on 
predator-prey dynamics is not expected to be significant. 
 
Gibeau and Herrero (1998) in the Bow River Valley, concluded that adult female 
grizzly bears select areas with a high degree of security for crossing and foraging 
as well as for raising cubs, which in some cases means avoiding adult males.  In 
this way roadside vegetation and other anthropogenic foods become important 
resources in road “sub-optimal female areas”.  Studies by Gibeau in the Eastern 
Slopes Grizzly Bear project identified that the grizzly bear population in the Bow 
Valley watershed was accepting to roads and crossings where traffic volumes 
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were low, but they were concentrated in specific locations occurring both during 
the night as well as day.  The important factor of grizzly bear highway crossings 
varied in relation to traffic volume and intensity of highway use, and these 
crossings were primarily associated with areas of high quality habitat, with major 
cross drainages of the watershed, and were primarily associated with terrain 
ruggedness. 

 
Based on the existing grizzly bear habitat mapping conducted to date and the 
requirements of Gibeau (2000), ENKON has identified four (4) potential crossing 
locations along the access road (Figure 11).  All of the crossings are located in the 
lower half of the valley to avoid areas of high human concentrations.  During the 
initiation of the Phase 3 construction, the crossing locations should be re-assessed 
by the “Grizzly Bear Management Committee” and MWLAP. 

14) As part of a recommended education program for visitors and resort personnel, a 
committee or persons (as part of interpretative and regulating staff) should be 
allocated to monitor highway traffic and regulate any interactions of 
tourists/visitors with grizzly bears.  The following are mitigation plans to help 
reduce bear mortality as a result of human/bear interactions, and “bear-jams” 
resulting from visitors stopping to view and interact with bears along roadsides 
and trails.  However, it should be noted that the potential for bear jams is 
extremely low to non-existent based on the relatively small number of grizzly 
bears observed within Jumbo Valley by the Proponent, their consultants and 
Strom et al (1999) over the past ten years: 

a) In the unlikely event that bear jams occur, a “bear-sitting program” will be 
implemented at bear jams when there are safety concerns or significant traffic 
congestion.  Resource, interpretative and bear management staff will be 
dispatched to the bear jam for managing visitors and traffic.  Bear-sitting will 
involve a combination of traffic control, answering visitor questions and 
ensuring that the public does not approach, feed or behave inappropriately 
around bears; 

b) Erect signs in and out of the watershed along the road to identify “no-stopping 
zones”.  This method is intended to keep traffic moving and prevent people 
from stopping and interacting with the observed bears: 
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c) Erect temporary closures (regular/seasonal) in zones of potential, historical 
and identified bear crossing areas.  These temporary area closures would 
allow people to stop to view bears from the roadside, but keep people from 
leaving the safety of the roadside and approaching the bears too closely; 

d) Along areas of high frequency defined or potential bear crossings or 
constructed crossings for bears, provide vegetation screening to reduce the 
chance of poaching and hunting.  Vegetation screening involves the planting 
of indigenous vegetation screens in order to screen high quality habitat from 
the road corridor, primarily to reduce any bear-jams and roadside stopping; 

e) To reduce the possibility of illegal hunting, poaching and the need for people 
to wander off into bear habitat from designated areas of village and road 
human access areas, it is recommended that fences be erected to create a 
physical barrier discouraging people from accessing bear habitat; 

f) Wildlife carcasses within 100 m of the access road which could pose a hazard 
to bears from vehicle collisions will be removed to areas away from visitor 
activity; and 

g) If interpretative and/or regulatory staff for the development is not available to 
control problems with visitors and bears, it may be necessary to bait bears out 
of identified human/bear confrontational areas.  If the potential for interaction 
between bears and humans has escalated beyond controllable limits, bait such 
as ungulate carcasses may be placed in areas where they will lure the 
unwanted bears and reduce the need for bear mortality.  This methodology, if 
implemented, would have to be approved and performed by MWLAP. 

In addition to the aforementioned mitigation measures it was suggested by MWLAP that 
a workshop with Ministry wildlife experts, the proponent and the proponent’s consultants 
be organised to explore what measures may be applied to mitigate impacts.  Such a 
workshop would incorporate the most recent experiences with access mitigation and 
provide a forum for exchange on the issue. 

The proponent should prepare for such a workshop by providing a comprehensive 
literature review and summary of experience elsewhere.  This literature review and 
summary has been provided in the form of this document and the Project Report.  
However, the proponent will update the review as new information and literature 
becomes available, or if deficiencies in the literature are identified. 

3.5 AIRCRAFT ACCESS MANAGEMENT 
 
Aircraft such as helicopters and small planes have not been documented very intensely 
(GBIT 1987).  Grizzly bears are very affected by aircraft but have been known to 
habituate to their presence (Harding and Nagy 1980). 
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3.5.1 Background and Problem Description 
 
In Yellowstone National Park, Graham (1978) and Peacock (1978) observed grizzly bears 
which fled into timber as research tracking planes approached.  Conversely, Schleyer 
(1980) found that research planes did not disturb grizzly bears.  Campbell (1985) 
observed that 54.5% of the grizzly bears seen from small planes showed no response 
while only 29% showed a severe response.  McLellan and Mace (1985) found that 15-20 
grizzly bears observed from the air showed no reaction to the aircraft, while the 
remaining five bears ran to cover. 
 
Grizzly bears may be more sensitive to helicopters than to fixed-wing aircraft.  Quimby 
(1974) found that 90% of the grizzly bears in the Caning River study reacted moderately 
or strongly to helicopters while only 21% reacted strongly to fixed-wing aircraft.  
Harding and Nagy (1980), Eebhart (1983) and Spreadbury (1984) found that grizzly 
bears that had previously been captured or re-located using helicopters were particularly 
sensitive to helicopter disturbance.  McLellan and Mace (1984) found that individual 
bears in several areas demonstrated significantly different tolerances to helicopter 
disturbance.  

3.5.2 Factors Influencing Grizzly Bear Reactions to Aircraft 
 
Factors such as degree of habituation to aircraft, availability of cover, altitude, noise level 
and behaviour of the aircraft may influence grizzly bear reactions to aircraft.  McCourt 
(1974) found that there was no consistent trend in grizzly bear reaction to fixed-wing 
aircraft at different altitudes.  Campbell (1985) indicated a relationship between age/sex 
class of grizzly bears and reactions to aircraft.  Lone or paired adults seldom reacted 
severely while females with cubs were more susceptible to disturbance.  Quimby (1974) 
and Rutton (1974) found that grizzly bears may be more reluctant to flee form aircraft 
when feeding on carcasses or while at feeding sites (McLellan and Mace 1985). 
 
Reynolds et al.(1984) found that mid-winter flights caused no significant increase in the 
heart rates of grizzly bears, however, during the period just after emergence the heart 
rates of two different females increased by up to 10% or became erratic when planes flew 
overhead.  Although no bears abandoned dens from aircraft disturbance, Quimby (1974) 
reported that five bears abandoned den construction due to helicopter disturbance. 

3.5.3 Helicopter Access Management 

The proposed development is anticipated to create noise and problems with aircraft use, 
primarily during the construction phases of the development, causing bear displacement 
problems.  The following plans may be used to mitigate impact of aircraft noise and its 
presence in the valley: 

1. Restrict helicopter activity during construction to a minimum, and particularly 
beyond the bounds of the Jumbo Creek watershed; 
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2. If possible, prohibit helicopter access for the sole purpose of transporting guests 
to/from the resort once construction is completed (except for emergencies and any 
necessary maintenance); 

3. Minimise air traffic during the denning period, particularly during the den entry 
period (October-mid-November) and emergence (April-May); 

4. Schedule helicopter flights between one hour after sunrise and one hour before 
sunset from mid April to mid October; 

5. Maintain minimum helicopter altitudes of 300 m; 

6. Establish flight patterns of less than half a mile wide along travel routes and 
landing zones, except where flight safety precludes this; 

7. Designate landing zones with adequate visual of topographic barriers; and 

8. If possible, allow only one access to the developed area; by use of the primary 
road and restrict flight access into areas elsewhere within the Jumbo Creek Valley 
except for emergencies. 

3.6 Education Program 
 
In order for the recommendations of the “Bear Management Plan” to be successful, the 
public and resort staff within and surrounding the Jumbo Glacier Resort Project must be 
committed to making it work.  Education, awareness and involvement of the general 
public and staff of the resort are critical to the future success of the program. 
 
Members of the public must learn how to avoid creating situations where bears can gain 
access to non-natural foods and appreciate the consequences of habituating or 
conditioning bears.  The public must also recognise that responsible handling and storage 
of garbage can reduce the potential for bear-human conflicts. 
 
Educational communication tools such as newsletters, posters, signs, mailouts, 
pamphlets, videos, and public presentations/training seminars in combination with 
involvement of community groups/organisations and co-operation with stakeholder 
groups (i.e. hunters, backcountry hikers) may provide the winning formula.  However, 
there is also a need for continued research, new resort/regional district bylaws and 
provincial regulations/legislation. 
 
The Grizzly Bear Management Committee will review and approve all educational 
communication tools prior to distribution. 

3.6.1 Goals 
 
The goals of the education program include: 
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1) Reduce or eliminate bear-human conflicts through understanding of bear 
ecology, becoming bear aware (safety) and reducing the potential for bear–
human interaction, and responsible disposal, transfer and storage of human-
generated waste; 

 
2) Increase public understanding of the negative implications to bears and 

humans when bears forage in areas of urban centres; and 
 
3) Build public and visitor support for the program. 

3.6.2 Communication Tools and Dissemination of Bear Safety Information 
 
The following communication tools will be used to disseminate the educational 
information and warning literature to the public and resort staff: 
 

1) Visitors checking into resort hotels will receive a brochure that contains bear 
safety-warning articles such as “Bears are Dangerous” and “Hiking and 
Camping in Bear Country”.  Resort hotels will also be asked to provide this 
brochure as part of any information packages sent by mail or through the 
internet to potential visitors; 

 
2) Residents living or vacationing (time share) at the resort will be provided bear 

safety information (i.e. “Living in Bear Country”) through door-to-door 
delivery services; 

 
3) Wildlife warning signs depicting “Regulations Prohibiting Feeding or 

Molesting of Animals - Warning Bears and Other Large Animals are 
Dangerous - For Your Safety Do Not Feed Wildlife - View from a Safe 
Distance” will  be displayed at strategic locations to the entrance of the resort 
and along the access road pullouts (if any); 

 
4) The local “Resort” and “Invermere” newspapers/newsletters will be given 

quarterly (or as required) articles to publish regarding bear safety and 
warnings; 

 
5) The local Invermere radio station will also be given quarterly (or as required) 

articles to publish regarding bear safety and warnings; 
 

6) Trailhead information boards will be displayed at all trailheads accessed from 
the resort and/or lifts.  Signs will state “Danger Entering Bear Country – a 
Risk” and “No Overnight Camping” with supporting information bulletins 
containing information about avoiding bear/human encounters, reacting to a 
bear if encountered and proper food storage and removal; 
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7) All interpretative staff guiding visitors on trails will be trained and 
knowledgeable of and able to answer questions concerning bear safety 
recommendations for hiking in bear country;  

 
8) The visitor information centre in the base area will be staffed with trained and 

knowledgeable staff on bear safety.  These staff members will handout 
information on bear safety and be available to answer visitor questions; 

 
9) The resort will sponsor monthly seminars that invite guest speakers to discuss 

bear safety issues; 
 

10) The resort will also sponsor workshops (Clarkson, 1986) in order to train 
people with a variety of backgrounds and experience in the art and science of 
coping with potential bear-people conflicts.  Three types of workshops will be 
considered: 

 
a) One day workshop for staff/volunteers who perform duties relating to 

distribution of information about bear-people conflicts; 
b) Two-day workshop for staff responsible for dealing with bear-human 

conflicts; 
c) Four day workshop to train “Safety in Bear Country” Instructors  

 
11) Resort book stores will be encouraged to stock bear safety books/pamphlets 

(examples follow).  Stores would likely supply such products due to customer 
demand. 

 
• Bear Attacks-Their Causes and Avoidance(Herrero, 1985) 
• Safety in Bear Country: a Reference Manual (Bromley, 1985) 
• Bears and Menstruating Women 
• Bear-Inflicted Human Injuries in Yellowstone, 1970-1994 
• Beyond Road’s End 
• Bear Us in Mind, Grizzly Country 

 
12) Develop activities and contests for local residents and visitors to the 

watershed that reinforce bear-proofing messages. 
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4 PROBLEM BEAR MANAGEMENT: ACTION 
PLAN 

All bear management actions including aversive conditioning, trapping, immobilisation, 
relocation or destruction of bears will not be implemented without the knowledge and 
approval of the Ministry of Water, Land and Air Protection and the Bear Management 
Committee. 
 
The Ministry of Water, Land and Air Protection will retain sole decision-making 
authority over all direct actions such as aversive conditioning, trapping, 
relocation/translocation and destruction unless there is immediate threat to life or 
property.  In these exceptional cases, properly trained resort employees through 
agreement with MWLAP may carry out these emergency actions. 
 
Any extraordinary costs associated with responding to bear/human conflicts (i.e. use of 
helicopters for translocation of bears) will be the responsibility of the Proponent. 

4.1 Habituated Bear Management Techniques 
 
Over the years numerous methods and techniques have been experimented with, with 
varying degrees of success.  On the results of a workshop held in the spring of 1997 
leading experts in the field of bear-human conflict developed a matrix of current bear 
management techniques (Banff National Park, 1998).  This matrix will be used 
throughout the Jumbo Creek Drainage as a template for decision making when managing 
habituated bears.  Preventative actions will continue to be the primary management 
strategy for bears in Jumbo Creek drainage. 

4.1.1 Aversive Conditioning 
 
The process of aversive conditioning makes use of an animal’s ability to negatively 
associate events and is a specialised form of learning imposed on an animal by punishing 
it for behaviour that is deemed undesirable with a painful experience.   
 
When managing the symptoms of bear-human conflict are of concern, aversive 
conditioning offers an advantage over more traditional methods of bear relocation and 
destruction.  The technique avoids the removal of breeding animals limits individual bear 
displacement and offers the potential to have avoidance, rather than nuisance behaviour 
passed from generation to generation.  However, the technique fails to address the source 
of human-bear conflicts such as human use in good bear habitat and poor storage of 
human food and garbage. 
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The goals for using aversive conditioning techniques within the Jumbo Creek Drainage 
are:  
 

1. Reduce the number of bears that must be removed from the ecosystem; 
 
2. Reduce the number of nuisance bears that must be trapped and relocated to 

backcountry areas.  Relocation of a bear from a conflict area does not prevent the 
problem from recurring by the same bear in a new location or by the bear 
returning and causing the same problem in the same location.  Most bears have an 
innate ability to return to their original home range and become repeat offenders 
at the same or different site that requires removal or destruction.  Aversive 
conditioning offers the potential to modify nuisance behaviour whereas relocation 
is often a temporary solution or moves the problem to a new area; 

 
3. Reduce the rate of bear-caused human injuries and property damages occurring 

within the Jumbo Creek drainage by discouraging bears from frequenting 
developed areas, campgrounds and backcountry campsites; 

 
4. Establish a fear of humans that might otherwise become dangerous due to their 

habituation to humans; and 
 
5. Evaluate the effectiveness of various aversive conditioning agents in keeping 

bears away from sites of human activity and/or food sources. 
 
Guidelines for determining when to use aversive conditioning will be as follows: 
 

1. As an additional management technique to prevent removal of some bears from 
the ecosystem.  Under some conditions free-ranging bears may be conditioned to 
avoid people and specific sites within their home ranges; 

 
2. Most effective if it is used on bears when they first encounter humans or 

situations offering a potential food reward; 
 
3. The highest priority candidate bears for aversive conditioning are: 

 
• Grizzly bears as compared to black bears; 
• Degree of aggression or threat the bear poses to public safety; 
• Yearling through subadult bears for their initial exposure to humans or human 

foods; 
• Both problem bears and bears that endanger their own lives along roadsides; 
• Female bears as compared to male bears; 
• Bears already subjected to aversive conditioning as compared to new 

candidates; 
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• For new candidates, those bears with no history of food reward and little 
tolerance of human presence as compared to those bears that exhibit food 
conditioning or habituation towards humans and high human use; and 

• Bears frequenting areas where attractants have been properly stored and/or 
removed as compared to bears that frequent areas where food reward remains 
likely. 

 
4. Adult bears that have been repeatedly food rewarded and have lost their fear of 

humans are not good candidates for aversive conditioning; 
 
5. Not to be used when food attractants cannot be removed.  Aversive conditioning 

has proven ineffective at open sewage lagoons and trout spawning streams; 
 
6. Not be attempted on sick or injured bears; 
 
7. Not be used on aggressive bears; 
 
8. Focus on roadside bears (i.e. to avoid cars on the access road) and 

campground/townsite/resort bears (i.e. to render human developments less 
attractive to bears that have learned to associate them with food rewards); 

 
9. Only equipment approved by the Bear Management Committee for hazing/use of 

deterrents should be used, for example: 
 

• Cracker shells and sling shots to be used to move bears away from 
roadsides, developed areas, backcountry campsites or in other situations 
when there is a bear-related human safety or crowd control problem; 

• Bear deterrent rounds (i.e. rubber slugs) should only be used by trained 
personnel from a minimum distance of 40 metres for rump shots only; 

• Screamers, bangers and sirens should be used simultaneously when a clear 
line of fire and a safe backstop exist.  Screamers and bangers not to be 
used during periods of extreme fire hazard rating; and 

• Photography and video taping of bear management operations should only 
be conducted for training purposes by trained personnel. 

 
Hazing/use of deterrents will only be used when the situation demands immediate 
attention due to an immediate threat to bear(s) or people (i.e. roadside bear 
causing a traffic jam with potential for a traffic accident or bear/vehicle collision). 

 
10. Shot placement (i.e. rump) is critical to insure the target animal is not severely 

injured; and 
 
11. Consistent and thorough documentation is necessary to assess the long term 

effectiveness, impacts and financial cost of aversive conditioning.  Location, 
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behavioural data and bears that have been fired at should be recorded.  A database 
should be developed for all bears that have been aversive conditioned. 

4.1.2 Capture and Relocation 
 
The decision to capture and relocate a bear will be made by the Ministry.of Water, Land 
and Air Protection  In general, relocation refers to moving a bear within its estimated 
home range where as translocation means moving a bear out of its home range.  Recent 
research In the Rocky Mountains indicates that 300 km2 for a female grizzly and 1500 
km2 for a male grizzly bear could be used as a guideline (Strom et al. 1999, Banff 
National Park, 1998).   

4.1.2.1 Decision Criteria  
 
The decision to relocate a bear will be based on the following criteria: 
 

1. Degree of aggression displayed by the bear; 

2. Degree of habituation to humans and conditioning to human foods; 

3. Bears past history and disposition; 

4. Age, sex, and physical condition of the bear; 

5. Effectiveness of previous relocation if applicable; 

6. Alternate visitor management actions; 

7. Area of the Jumbo Creek drainage (i.e. backcountry, roadside, developed areas) 
the bear is considered a problem in; and 

8. Human safety considerations. 
 
Non-problem bears captured unintentionally will not be marked and generally not be 
relocated. 

4.1.2.2 Training 
 
Thorough training in capture/trapping techniques, immobilisation agents, use of firearms 
and handling wildlife will be mandatory before resort employees are allowed to handle 
bears or other wildlife.  Use of immobilising drugs will be restricted to those qualified 
through additional training and only under supervision of MWLAP’s instructors.  The 
Grizzly Bear Management Committee will maintain a list of qualified persons. 
 
The following minimum qualifications are required for resort employees handling or 
immobilising bears within the Jumbo Creek Drainage: 
 

1) Successful completion of an immobilisation and handling class covering the 
following topics: 

• Bear monitoring systems 
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• Traps 
• Drug pharmacology 
• Wildlife reactions to drugs 
• Human and wildlife safety 
• Wildlife handling ethics 
• Handling and Monitoring immobilised wildlife 
• Relocation and translocation 
• Destruction 
• Necropsy 
• Bear/human emergency plan 

 
2) Current Cardio-Pulmonary Resuscitation (CPR) qualification; 
 
3) Successful completion of a refresher training course every year; and 
 
4) Successful qualification semi-annually with immobilisation rifles, pistols and 

blow guns.  A minimum of 80% proficiency is required on a course specifically 
designed for capture weapons used within the Jumbo Creek Drainage.  Use of 
firearms for bear management purposes are for the protection of the visitor in case 
of animal attack or for the disposal of animals.  Secondarily the firearm is 
available for trained personnel protection in case of animal attack during 
management actions and patrolling of areas closed due to bear problems. 

4.1.2.3 Trapping Techniques and Equipment 
 
Trapping will normally be used prior to application of other capture techniques.  The 
Bear Management Committee and MWLAP will approve all traps including culvert traps, 
aluminium traps, barrel traps and foot snares.  Parks Canada prefers culvert traps baited 
with natural food and uses foot snaring or free-range immobilisation techniques only if 
culvert traps prove ineffective and all human safety concerns are addressed.  To prevent 
bears from becoming conditioned to human foods, only road-killed wildlife or wildlife 
blood will be used as bear bait. 
 
Conspicuous warning signs will identify baited traps and set traps shall not be left 
unattended in public use areas during busy, daylight hours.  Area closed signs will be 
used to close the area in the immediate vicinity around all baited traps.   
 
The Ministry of Water, Land and Air Protection and the Grizzly Bear Management 
Committee will approve wildlife immobilisation drugs (i.e. telazol, ketaset, rompun, M-
99). 
 
While in captivity, bears that are to be relocated will be isolated from human activity and 
kept in a cool, shaded area and given water and natural foods as needed.  No bear will be 
kept for more than 24 hours.  Bears handled for management or research purposes will be 
marked by ear-tag, paint mark, tattoo, radio collar, backpack radio or radio implant.  The 



Problem Bear Management: Action Plan 

56 

Grizzly Bear Management Committee and MWLAP must approve other methods of 
marking bears. 

4.1.2.4 Relocation and Translocation of Nuisance Bears 
 
Except in emergency situations involving an immediate threat to human safety, grizzly 
bears will be relocated as a free-roaming individual within their own home range.  Bear 
relocations into home ranges occupied by other bear(s) generally result in displacement.  
A high priority release site would be one where the niche is known to be available.  
Problem bears will not be relocated to a national park unless prior arrangements have 
been made with Parks Canada.  Wherever possible, release sites should be remote from 
visitor use areas and provide as many of the bear’s ecological requirements as possible.  
Distance from the capture site and geographic barriers will be considered when choosing 
the relocation/translocation site. 
 
As determined by the Ministry of Water, Land and Air Protection, some nuisance bears 
may be translocated to remote sections of the Central Purcell Population Unit or to a 
threatened unit such as the Yahk, South Selkirk, Kettle-Granby or North Cascades. 

4.2 Emergency Response to Bear Attacks 
 
Bear related emergencies should be infrequent occurrences but require an immediate 
effective response in order to ensure public safety and resolution of the problem.  A bear-
human conflict emergency plan will be developed through the Grizzly Bear Management 
Committee and will be based on the following principles: 
 

1) Ensure safety of response team and the public; 

2) Immediate, safe evacuation and treatment of the victim(s); 

3) Safe removal and exclusion of other people from the area; 

4) Investigation and evaluation of the attack circumstances and possible 
capture/destruction of the bear; 

5) Preservation, collection and documentation of evidence and response actions; 

6) Disposition of the bear (continue/discontinue capture efforts, relocate, destroy, 
etc.); and 

7) Post trauma victim support. 
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4.3 Destruction of Bears 
 
Except in life threatening situations, the decision to destroy a bear will only be made by 
the Ministry of Water, Land and Air Protection.  The decision will be based on the 
following criteria: 
 

1. Threat to public safety and/or property; 

2. Effectiveness of alternate visitor management procedures; 

3. Thorough evaluation of causal factors, bear behaviour and human 
provocation; 

4. Past history of the bear; 

5. Degree of habituation/conditioning shown by the bear; 

6. Species, sex, age, presence of cubs and general health; and 

7. Additional criteria relevant to the particular incident. 
 
All bears will be destroyed in a humane and discrete manner and thoroughly documented.  
Any bear destroyed as a result of contact with a human will be independently necropsied 
and any saleable parts (i.e. teeth, skull, claws, gall bladder, coat) will be disposed of in 
such a way so as to render them unsaleable. 
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5 MONITORING AND ADAPTIVE MANAGEMENT 

5.1 Grizzly Bear Management Committee 
 
It is recommended that the implementation of the “Bear Management Plan” be overseen 
by a committee (Grizzly Bear Management Committee-GBMC) representing MWLAP 
and the Proponents’ biologists.  
 
Due to the research and conservation/management nature of some portions of the 
monitoring program, it is recommended that costs for MWLAP’s committee members be 
reimbursed by MWLAP, while the Proponents’ biologists costs be reimbursed by the 
Proponent. 
 
The committee overseeing the implementation of the “Bear Management Plan” will 
make recommendations to the Environmental Assessment Office (EAO) on the 
appropriate level and types of compensation and associated funding source(s).  The 
Ministry of Water, Land and Air Protection will ultimately determine appropriate 
compensation measures that the proponent must implement, but only after a consensus 
has been reached with the Bear Management Committee.  Where decisions necessitate 
management actions being considered and implemented by government agencies rather 
than by the Proponent, then pursuant to the “Memorandum of Understanding” (MoU; 
Section 5.4), MWLAP will refer the matter to appropriate staff within these agencies for 
follow-up. 
 
Where the decision is that the proponent provide as part of a strategy to manage a 
particular adverse effect on grizzly bears, the Proponent will have the option to provide 
compensation in cash or if appropriate, equipment and/or workers. 

5.2 Monitoring 
 
To evaluate the success of the mitigation/compensation measures it is recommended that 
an adaptive management approach through an effective monitoring program be 
implemented after project certification.  The monitoring program should have feedback 
mechanisms that will allow the results of the monitoring to influence the implementation 
of any further mitigation measures.  Adaptive management requires that identified 
problems are addressed, particularly when actual or potential conflicts persist in 
particular areas and/or times, including the issue of people moving from the resort 
directly out of the valley into adjacent drainages.  In addition, it is recognised that there 
may be some residual impact on habitat effectiveness and at least a slightly increased 
mortality risk to bears from the presence of the resort that cannot be completely 
mitigated.  These residual impacts may need to be compensated by habitat enhancement 
or restrictions of human activities outside of the drainage.  The proponent will be 
responsible for investigating, identifying and implementing appropriate off-site 
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enhancement opportunities (e.g., increasing the habitat effectiveness through access 
management).  Glacier Creek would be considered a priority area for potential off-site 
enhancement. 

Monitoring involves regular data gathering on bear occurrence, bear-human conflicts, 
human recreational uses in the area, and other factors of interest to bear security that may 
be identified.  Due to the research nature of some of the proposed mitigation measures 
and their relevance to conservation and management, it is recommended that both 
government and the Proponent share the responsibility and cost of on-going monitoring. 

5.2.1 Grizzly Bear Populations and Distribution 

Under Section D. 3(C) Grizzly Bears of the “Project Report, “Population Monitoring 
Through Genetic Testing” is required to monitor and report on the potential direct and 
indirect effects of the project to predict, detect and assess change (if any) in grizzly bear 
numbers and distribution.  The monitoring program is to include: 

1) Field collection of hair samples of grizzly bears within the area of expected direct 
and indirect impacts for one field season (approximately June 1-July 31) prior to 
the completion of the project report, genetic analysis of the hair samples to 
identify individual bears, interpretation of the hair analysis data to assist in the 
prediction of potential direct and indirect impacts of the project on grizzly bears 
and to establish a baseline for future monitoring and reporting of the findings of 
the project report; 

During 1998, the Proponent and the Environmental Assessment Office jointly 
funded a grizzly bear population survey utilising hair samples/genetic analysis.  
The intent of the survey was to gather additional information on grizzly bears 
within and adjacent to the proposed Jumbo Glacier Resort Development.  The 
results of this population survey were reported to MWLAP by AXYS (1999) to 
satisfy the requirements of point #1 above. 

2) Once the project is approved under the EA Act, continued field collection of hair 
samples from grizzly bears within the area of direct and indirect impacts during 
final project planning and construction (and thereafter for 10 years, or until such 
earlier time as MWLAP determines that it is no longer required) is required.  The 
hair samples should undergo genetic analysis, and the genetic analysis should be 
interpreted to detect and assess changes (if any) in grizzly bear numbers and 
distribution in response to project construction and operation.  The results should 
be reported to MWLAP. 

The Proponent acknowledges the requirements Point #2 above and upon receiving 
the project approval certificate and depending on the timing of project 
advancement, is committed to further monitoring of the grizzly bear populations 
in the Central Purcell study area. 
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5.2.2 Human Recreational Use 
 
If a project approval certificate is granted to the Proponent for the development of the 
Project under the Environmental Assessment Act, it is also recommended that the 
Proponent/MWLAP monitor the unsupervised public recreational use (including use by 
resort construction and operations employees, resort visitors and resort residents) and 
other use of roads which link to Highway #95 at Invermere.  The purpose of this 
monitoring will be to establish the baseline level of use of roads during the period when 
grizzly bears are active and after construction of the project has commenced, to establish 
what proportion of observed use of these roads is attributable to resort construction and 
operations employees, resort visitors and resort residents. 
 
The monitoring should be undertaken before construction of the Project begins, during 
initial construction of the Project (i.e. prior to commercial-scale resort operations), and 
during commercial-scale operations.  

Since these monitoring activities include collecting information on human activities that 
are relevant to grizzly bear conservation and management and are not directly related to 
the impacts of the project, it is recommended that MWLAP take responsibility for this 
component of the monitoring program.  If the Proponent undertakes this component, it 
should be considered as partial/complete compensation for some of the project’s impacts 
(with the caveat that mitigation is strongly preferred over compensation). 

5.3 Cumulative Effects Assessment 

Assessment methods are iterative processes and include the following features:  1) Impact 
hypotheses or models used to characterize possible impacts and interactions among 
impacts; 2) Quantitative or qualitative analysis as appropriate; 3) Verification of 
modelled results through field data collection, baseline characterization and ongoing 
monitoring programs; and 4) Modification of impact hypotheses or models if necessary. 

Models are used extensively to imitate reality when conducting Cumulative Effects 
Assessments (CEAs), but model outputs are only as good as the understanding and 
assumptions behind them and the data used to create them.  Thus, updating models and 
frequently verifying predictions by comparing them to current field data should be 
required in order to refine the model’s accuracy. 

A Cumulative Effects Assessment model for Grizzly Bears in the Jumbo drainage and 
neighbouring drainage basins has been developed (Apps 2003).  It suggests that 
mitigation measures directed at achieving no-net-impact will be required for the Jumbo 
watershed, as well as neighbouring watersheds.  Based on the CEA model, Apps 
identifies Jumbo, Toby and Horsethief as watersheds potentially impacted by the 
proposed development.  Any mitigation measures that are proposed should focus on these 
watersheds, as well as Glacier Creek watershed, as it was identified by the province as a 
priority area. 
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The project proponent will commit to the continuing development and refinement of the 
Grizzly Bear CEA model. This commitment will be integrated into the monitoring and 
adaptive management plan.  The refinement of the model will depend on verification of 
the model assumption and data input.   

Through the continued improvement of the CEA model, the proponent and the provincial 
government can address some of the mitigation concerns highlighted by MWLAP.  These 
concerns are related to the achievement of no-net-impacts to Grizzly Bears.  MWLAP 
notes that it would be necessary for impacts within the Jumbo drainage to be counter-
balanced with off-site mitigation.  The proponent agrees, and the CEA model confirms 
the statement.  The decision on the application and acceptability of off-site mitigation 
will be made by the Ministry with input from the Bear Management Committee; the 
decision will be based on data and information gathered by the proponent. 

To achieve no-net-impact to Grizzly Bears within the CEA study area, as identified in 
Apps (2003), it would be necessary to prevent, and where prevention is not practical, to 
offset the incremental increase in human activity as a result of the project in the 
surrounding area through access management and careful scrutiny of applications for 
commercial recreation tenures.  This is the responsibility of the provincial government, 
but the proponent will commit to assisting and providing input when requested. 

Promising new methods in CEA assessment methods such as system and successional 
modeling could be applied within the CEA study boundary, and the information obtained 
can be used to identify important sources of impacts to Grizzly Bears.  A reliable CEA 
model can be a useful tool to develop mitigation strategies.  The proponent and the 
provincial government could cooperatively develop possible Grizzly Bear mitigation 
scenarios in the CEA study area, each of which is designed to result in no-net-impacts to 
Grizzly Bears.  These model scenarios would allow the provincial government to identify 
the most promising mitigation techniques.  Some issue that have been identified are: 
decreasing road densities by road closures, reducing the number of bear conflicts, 
addressing infanticide, managing access and providing quality foraging and den habitat.  
Mitigation strategies will be assessed for effectiveness and likelihood of implementation.  

5.4 Performance Indicators 

Methods to achieve the management plan outlined in this report will be implemented, and 
evaluated each year to identify their effectiveness and that of all management 
implementations relating to the human activities in and around the resort facilities.  This 
will involve the monitoring of several criteria to indicate the performance of the 
management plan and its effectiveness to the protection of human/bear problems.  The 
following criteria have been identified as important indicators of performance in the bear 
management plan surrounding the proposed resort development activities, and each will 
be assessed annually qualitatively and quantitatively for implementation effectiveness: 
 

1) Number of garbage storage units;  

2) Number of property damage incidents;  
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3) Number of threat encounters; 

4) Number of no contact charge encounters (base and back country); 

5) Number of annual bear relocations/translocations necessary by MWLAP, in and 
around the facilities; 

6) Number of bears destroyed in and around the Jumbo Creek Drainage; 

7) Total known mortality in and out of the Jumbo Creek watershed.  This should be 
separated into human and natural causes; 

8) Total number of bear observations reported in the Jumbo Creek Drainage; 

9) Total annual resort visitations; 

10) Total bear occurrences; 

11) Total human injuries, deaths caused by grizzly bears in and out of the Jumbo 
Creek drainage vs. outside; and 

12) The education program should be reviewed and analysed annually before the start 
of a new season comparing records of data. 

All identified characteristics should be divided into front and backcountry occurrences 
for annual analysis of the program success.  Annual analysis, because of observer bias, 
will be based on multi year trends to evaluate bear/human conflicts.  The program is to be 
implemented immediately upon phase construction and by all staff associated with the 
final development.  Roles and duties may be formulated at that time.   

Finally, if the grizzly bear management program objectives are not being met to an 
acceptable level, as determined by the Grizzly Bear Management Committee, 
contingency measures will have to be implemented.  The proponent, with the cooperation 
of the provincial government, will devise and implement the contingency measures, 
which include but are not limited to the following: 
 

• Increased enforcement (patrol frequency); 
• Area design and delivery of the bear/human conflict awareness and education 

programs; 
• Additional spot closures to human access; 
• Hunter harvest restrictions and closures as recommended by affiliated agencies in 

the Purcell Mountain Range or by MWLAP; and 
• Perform on-going monitoring and research in the Jumbo Creek drainage involving 

the monitoring of grizzly bear security habitats and how effective this habitat is 
relative to the impacts of the proposed development and human presence in the 
Jumbo and surrounding valleys. 

 

5.5 Memorandum of Understanding 
 
Although the mitigation/compensation options outlined above are intended to reduce 
potential impacts to grizzly bears to an acceptable level from the proposed Glacier Alpine 
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Resort Project, there may be residual adverse effects (‘Residual Effects’) to grizzly bears.  
These residual effects may be associated with increased recreational use of surrounding 
backcountry areas related to:  

 
1) Issuance by BCAL of Commercial Recreation tenures under the Land Act in 

surrounding areas; and 
 
2) Increased unsupervised public recreational use of forestry roads off the main 

access road between Invermere and the resort development. 
 
Therefore, it is recommended that a “Memorandum of Understanding” (MOU) be agreed 
to by MWLAP, MOF and BCAL to effectively manage any residual effects.  The MOU 
will complement the Proponent’s Bear Management Plan, and will ensure that 
development of the Project does not result in adverse net effects on grizzly bears and 
grizzly bear habitat.  The costs associated with the MOU should be the responsibility of 
the three participant agencies. 
 
The following “Memorandum of Understanding” outlines the various responsibilities of 
the regulatory agencies and the proponent. 
 
 

MEMORANDUM OF UNDERSTANDING (‘MoU’) 
RESPECTING THE MANAGEMENT OF IMPACTS ON GRIZZLY BEARS AND 

GRIZZLY BEAR HABITAT ASSOCIATED WITH THE PROPOSED 
JUMBO GLACIER RESORT PROJECT 

 
 
1.0 BETWEEN: 
 
1.This MoU is agreed between the following agencies:  
 

a) Ministry of Water, Land and Air Protection (‘MWLAP’);  
b) Ministry of Forests (‘MoF’); and  
c) BC Assets and Land Corporation (‘BCAL’),  

 
Collectively referred to herein as ‘the Parties’. 

 
2.0 PURPOSE: 
 

1. The purpose of this MoU is to establish a framework for the effective management, by 
the Parties, of certain potential adverse effects of the proposed Jumbo Glacier Resort 
project (the ‘Project’) on grizzly bears and grizzly bear habitat.  

 
2. The adverse effects in question are those residual effects, if any, which cannot be 

effectively managed solely by means of measures implemented by Glacier Resorts Ltd 
(the ‘Proponent’) during resort construction and operation.  

 
3. This MoU identifies and formalises the respective roles of the signatory agencies.  
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3.0 CONTEXT: 
 
1. The Parties agree that the context for this MoU is as follows:  
 

a) An environmental assessment (‘EA’) of the Project is being conducted under the 
Environmental Assessment Act. 

b) The EA review has identified the potential for impacts on grizzly bears and grizzly bear 
habitat.  

c) The Proponent is proposing a range of impact mitigation measures as part of a 
comprehensive Bear Management Plan (‘Plan’), but these measures, by themselves, may 
not reduce to acceptable levels the net effects of the project on grizzly bears and grizzly 
bear habitat.  

d) Even taking into account the Proponent’s Plan, residual adverse effects (‘Residual 
Effects’) are possible with respect to increased recreational use of surrounding 
backcountry areas, notably in connection with:  

 
• Issuance by BCAL of Commercial Recreation tenures under the Land Act in 

surrounding areas; and 
• Increased unsupervised public recreational use of roads off Highway #99. 

 
e) An agreement between the Parties to effectively manage the Residual Effects will 

complement the Proponent’s Plan, and will ensure that development of the Project does 
not result in adverse net effects on grizzly bears and grizzly bear habitat.  

 
4.0 APPLICABILITY OF MOU: 
 
1. The roads and area over which the potential residual effects are to be managed under the 

terms of this MoU (collectively the ‘Area of Applicability’) are as follows:  
 

a) With respect to road use concerns, all secondary roads which link to Highway #95 at 
Invermere which are either ‘Existing Roads’, being defined as:  

 
• Roads which exist or are substantially under construction on the date that this MoU 

comes into effect; or  

• Roads which, prior to the date that this MoU comes into effect, have been approved 
by MoF under a Forest Development Plan (‘FDP’), pursuant to the Forest Practices 
Code of British Columbia Act, and which are constructed or substantially under 
construction before the next public review of the FDP; or 

• Roads which, prior to the date that this MoU comes into effect, have been approved 
by MoF for construction under a Special Use Permit, pursuant to the  Forest Practices 
Code of British Columbia Act, but which are not yet constructed or substantially 
under construction on that date;  

 
or ‘Proposed Roads’, being defined as: 

 
• Roads which, after the date that this MoU comes into effect, are proposed under a 

FDP, pursuant to the Forest Practices Code of British Columbia Act; or 
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• Roads which, prior to the date that this MoU comes into effect, have been approved 
by MoF under a Forest Development Plan (FDP), pursuant to the Forest Practices 
Code of British Columbia Act, and which have not been constructed or are not 
substantially under construction before the next public review of the FDP; or 

• Roads which, after the date that this MoU comes into effect, are approved by MoF 
under a Special Use Permit, pursuant to the Forest Practices Code of British 
Columbia Act,  

 
and 

 
• With respect to Commercial Recreation tenures, the area shown on the map attached 

to this MoU as Schedule A. 
 
1. Notwithstanding any other term of this MoU, this MoU does not apply to public highways, 

and including, to public highways created by virtue of the operation of Section 4 of the 
Highway Act.  

 
2. Nothing contained in this MoU derogates from or fetters the discretion of the applicable 

authorities or statutory decision makers, or the Province of British Columbia, or any of them, 
under the law, but the signatories to this MoU, or their delegates, will ensure that statutory 
decision makers are aware of the provisions of this MoU. 

 
3. Nothing contained in this MoU is intended to restrict the use of roads by a person holding a 

valid and subsisting free miner certificate issued under the Mineral Tenure Act, when 
engaged in lawful mineral prospecting activities. 

 
5.0 PROPOSED COMMERCIAL RECREATION ACTIVITIES: 
 
1. If and when BCAL receives an application for the issuance of a Commercial Recreation 

tenure over Crown land, where part or all of the Crown land base falls within the Area of 
Applicability:  

 
a) BCAL will refer the application to MWLAP for review and comment. 

b) Where it is determined, in consultation with MWLAP, to be necessary, BCAL will 
require the applicant to conduct any necessary environmental studies, including 
assessment of the cumulative effects of the proposed Commercial Recreation activity on 
grizzly bear values, and location, scale of development, access, user numbers and 
infrastructure requirements will be considerations in the assessment. 

c) BCAL will not issue a Commercial Recreation tenure that is not jointly supported by 
MWLAP and BCAL.  

 
2. For the purposes of implementing this MoU, the primary considerations in determining 

whether or not to issue a Commercial Recreation tenure will be: 
 

a) Results of the tenure applicant’s assessment of the potential environmental impacts on 
grizzly bears and grizzly bear habitat; 

b) Other relevant available information; and  
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c) Ability to offset adverse effects through mitigation or compensation.  
 
3. Where it is determined that, through the use of management provisions which are agreeable 

to MWLAP, potential impacts on grizzly bears and grizzly bear habitat can be mitigated to 
acceptable levels, BCAL will ensure that such provisions are:  

 
a) Included in any Commercial Recreation tenure agreements which are concluded; and  

b) Fully monitored and enforced.  
 
4. Where it is determined that, even taking into account available mitigation options, potential 

impacts on grizzly bears and grizzly bear habitat cannot be managed by mitigation or 
compensation measures to reduce them to acceptable levels, MWLAP will not support the 
issuance of a Commercial Recreation tenure.  

 
6.0 PUBLIC USE OF EXISTING ROADS AND PROPOSED ROADS:  
 
1.The Parties understand the following:  
 

a) If a project approval certificate is granted to the Proponent for the development of the 
Project under the Environmental Assessment Act, the Jumbo Glacier Resort project 
committee will recommend to ministers that one of the conditions of the project approval 
certificate be that the Proponent/MWLAP must monitor the unsupervised public 
recreational use (including use by resort construction and operations employees, resort 
visitors and resort residents) and other use of roads that link to Highway #95 at 
Invermere.  

 
b) The monitoring will be undertaken by the Proponent/MWLAP before construction of the 

Project begins, during initial construction of the Project (i.e. prior to commercial-scale 
resort operations), and during commercial-scale operations.  

 
c) In general, the purpose of the Proponent/MWLAP’s monitoring will be to establish the 

baseline level of use of roads during the period when grizzly bears are active, and after 
construction of the Project has commenced, to establish what proportion of observed use 
of these roads is attributable to resort construction and operations employees, resort 
visitors and resort residents.  

 
6.1 PUBLIC USE OF EXISTING ROADS: 
 
1. Where, either before or after access control measures are implemented, monitoring 

demonstrates to MWLAP that levels of public recreational use of an existing road are having 
a detrimental effect on grizzly bears and grizzly bear habitat, MWLAP and MoF will co-
operate to identify and implement appropriate and effective access management measures, 
which could include, but are not limited to, any or all of the following: 

 
a) Installing signage which discourages road use; 
b) Road deactivation; 
c) Establishing physical blockages to control or prevent road use; and/or  
d) Imposing legal restrictions on road use (under either the Wildlife Act or the Forest 

Practices Code of British Columbia Act).  
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6.2 PUBLIC USE OF PROPOSED ROADS: 
 
1. MoF will refer an application for a Proposed Road to MWLAP for review and comment 

and/or consider relevant comments previously submitted by MWLAP.  
 
2. If either: 
 

a) Through review of an application for a Proposed Road, or  

b) Through review of data on the monitoring of public use levels of a Proposed Road after it 
is constructed, 

 
MWLAP determines that potential or actual levels of public recreational use of the Proposed 
Road could have, or are having, a detrimental effect on grizzly bears and grizzly bear habitat, 
MWLAP and MoF will co-operate to identify and implement appropriate and effective access 
management measures, which could include, but are not limited to, any or all of the 
following: 

 
a) Installing signage which discourages road use;  

b) Road deactivation; 

c) Establishing physical blockages to control or prevent road use; and/or 

d) Imposing legal restrictions on road use (under either the Wildlife Act or the Forest 
Practices Code of British Columbia Act). 

 
3. MWLAP will not support uncontrolled public use of proposed roads in cases where this has 

the potential to result in adverse effects on grizzly bears and grizzly bear habitat.  
 
7.0 TERM, AMENDMENT AND CANCELLATION 
 
1. This MoU shall be in effect on the date on which it is signed by the signatory agencies. 
 
2. This MoU is terminated if the Proponent is not granted a project approval certificate to 

proceed with the Project under the Environmental Assessment Act. 
 
3. This MoU may be amended by mutual consent. 
 
4. This MoU is an interim agreement, and its application will be considered terminated in any 

part of the Area of Applicability where a more permanent land use plan, either project-
specific or of general application, which provides for measures that will ensure that the 
Project does not result in adverse net effects on grizzly bears and grizzly bear habitat in the 
Area of Applicability, comes into effect, whether by means of legislative enactment or a 
policy declaration of the Government of British Columbia.  

 
8.0 IMPLEMENTATION OF THE MOU: 
 
1. The staff contact(s) for MWLAP will be Regional Director/Kootenay Regional 

Director/Lower Mainland 

2. The staff contacts for BCAL will be Regional Manager/Kootenay Regional Manager/ Surrey 

3. The staff contacts for MoF will be District Manager/Kootenay [District Manager/ Invermere] 
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6 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Proponent 
 
Based on the commitments outlined in the Bear Management Plan, the Proponent has 
committed to undertake a number of substantive action plans to reduce/eliminate impacts 
to the Central Purcell Grizzly Bear Population Unit.  These action plans are associated 
with Preventing or Minimising Bear Problems and Dealing with Problem Bears should 
the need arise. 
 
The “Action Plan” for preventing or minimising bear problems includes the following 
management plans: 
 

1) Garbage Management; 

2) Outdoor Recreational Management; 

3) Access Road Management; 

4) Aircraft Access Management; and 

5) Education Program. 
 
The “Action Plan” for dealing with problem bears includes: 
 

1) Aversive Conditioning; 

2) Capture and Relocation; 

3) Emergency Response to Bear Attacks; and 

4) Destruction of Bears. 
 
Although the above noted action plans are intended to reduce/eliminate bear problems for 
visitors of the resort, the Proponent has also committed to monitoring the success of the 
plans and using adaptive management to alter the plans as required to achieve the desired 
effect.  The adaptive management plan (AMP) includes: 
 

1) Monitoring of the Central Purcell Grizzly Bear Population Unit; 
2) Monitoring of human recreational resort visitors within and outside the Jumbo 

Creek Drainage;  
3) Utilisation of performance indicators, as feedback tools, to determine the overall 

success of the management action plans; and 
4) Potential response mechanisms and adaptive mitigation measures that adhere to 

the no-net-impact objective. 
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The AMP will be developed prior to construction and operation of the resort.  The plan 
will incorporate the principles listed above.  As indicated by MWLAP, as part of the 
AMP, if the proponent collects information on human activities that are relevant to 
grizzly bear conservation, but that are not directly related to the impacts of the project, 
the government may consider this as partial compensation for some of the project 
impacts. 

6.2 Government 
 
Although the action plans and adaptive management approaches outlined above are 
intended to reduce potential impacts to the Central Purcell Grizzly Bear Population Unit 
to an acceptable level from the proposed Glacier Alpine Resort Project, there may be 
residual adverse effects (‘Residual Effects’) to grizzly bears.  These residual effects may 
be associated with increased recreational use of surrounding backcountry areas related to:  

 
1) Issuance of Commercial Recreation Tenures in surrounding areas by BCAL 

under the Land Act; and 

2) Increased unsupervised public recreational use of forestry roads off the main 
access road between Invermere and the resort development. 

 
Therefore, it is recommended that a “Memorandum of Understanding” (MOU) be agreed 
to by MWLAP, MOF and BCAL to effectively manage the residual effects.  The MOU 
will complement the Proponent’s Bear Management Plan, and will ensure that 
development of the Project does not result in adverse net effects on the Central Purcell 
Grizzly Bear Population unit. 
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