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Conference Description 
 

This conference was the sixth in a series of conferences hosted by the Columbia 

Mountains Institute to address issues related to environmental management of highways 

and railways. This year the conference theme was expanded to include all types of linear 

corridors: railways, highways, pipelines, transmission lines, and seismic lines. The 

following topics were addressed: 
 

 Update on regulatory requirements and standards for water 

 Corridors and wildlifeðreducing mortality, improving permeability 

 Right-of-way managementðvegetation, etc. 

 Project planning and managementðcase studies, cumulative impacts 

 Emergency response: prevention, planning, and preparedness 
 

Presenters and posters were solicited through a call for papers, augmented by a few talks 

that the organizing committee thought were central to the success of the event. The 

summary of comments on the evaluation forms, found at the end of this document, 

provides lots of suggestions for future topics. 
 

About 135 people attended the conference. Participants were multidisciplinary, and 

included staff from various government offices, resource managers, public interest 

groups, consulting biologists, protected areas staff, and academia. A senior science class 

from Revelstoke Secondary School attended part of the conference. The Columbia Basin 

Trust, through the Community Initiatives fund, kindly subsidized registration fees for the 

Revelstoke students. 

 

 

 

 

 

 

 

 

 

 

About the Columbia Mountains Institute of Applied Ecology 

www.cmiae.org 

 

The Columbia Mountains Institute of Applied Ecology (CMI) is a non-profit society 

based in Revelstoke, British Columbia. The CMI is known for hosting balanced, science-

driven events that bring together managers, researchers, educators, and natural resource 

practitioners from across southeastern British Columbia. CMI members include resource 

managers, consultants, government staff, public interest groups, and academics, who 

share an interest in improving the management of ecosystems in southeastern British 

Columbia. Our web site offers many resources, including conference summaries for all of 

our past events. 

 

The summaries of presentations in this document were provided by the speakers.  

Aside from small edits to create consistency in layout and style,  

the text appears as submitted by the speakers.  
 

The information presented in this document has not been peer reviewed. 
 

http://www.cmiae.org/
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Jackie Morris, CMI Executive Director.  

Welcome on behalf of the City of Revelstoke by Councillor Nelli Richardson. 

Session Chair: Tony Clevenger, Parks Canada and Western Transportation Institute 

8:45 a.m. The Water Act: Provincial Water Legislation, what you need to know, Kristen 

Murphy, British Columbia Ministry of Environment 

9:05 a.m. Approaches to mitigation and compensation for linear development impacts on 

fish and fish habitat in southeastern British Columbi a: An update, Brian 

Ferguson, Fisheries and Oceans Canada  

9:30 a.m. Mitigating the impacts of animal/vehicle collisions while maintaining 

permeability on two highway construction projects in British Columbia , Bill 

Harper, Kicking Horse Canyon Project and Osiris Consulting 
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Watson, EnCana Corporation 
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movement, Bridget Dunne, University of Calgary 
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3:15 p.m. Keeping a project on track: A successful approach to managing environmental 

issues during new rail construction, Paul Schaap, Dillon Consulting Limited  

3:45 p.m. Cumulative environmental effects management, Barry Wilson, Silvatech 

Consulting Limited 

4:15 p.m. Managing unexpected and unpredicted wildlife migrations: The western toad 

tsunami on the Vancouver Island Inland Highway, Leonard Sielecki, British 

Columbia Ministry of Transportation  

- Reception at Revelstoke Railway Museum - 
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Presentations on Wednesday, November 7, 2007 
 

1. The Water Act: What you need to know about Section 9, ñChanges in 

and about a Streamò 
 

Kristen Murphy, Water Stewardship Division, BC Ministry of Environment, 

Nelson, British Columbia 

 

The provincial government retains ownership of all waterways and water bodies. The 

Water Act is the primary provincial statute regulating water resources. This includes all 

streams, rivers, lakes, ponds, sloughs, and groundwater resources. Under Section 9 of the 

Water Act, approval is required for any changes to Crown land on or adjacent to a water 

source. Kristen Murphyôs presentation addressed the process for making an application 

under Section 9.  

 

Additional information you will need for the Kootenay region (Terms and conditions, 

Timing windows): 

http://wlapwww.gov.bc.ca/kor/wateract/terms_conditions.html 

 

For more information, visit the Water Stewardship Division web site: 

http://www.env.gov.bc.ca/wsd/ 

Choose ñChanges in and about a streamò 

Scroll down to ñComplete application packageò 

 

For application forms, visit: 

www.frontcounterbc.gov.bc.ca 

Choose ñApplication Forms Libraryò  

Choose ñWater Approval and Notification Changesò in the alphabetized list 

 

If you have any questions regarding any of the above, please contact Frontcounter BC at 

1-877-855-3222. 

 

 

2. Approaches to mitigation and compensation for linear development 

impacts on fish and fish habitat in southeastern British Columbia: An 

update 
 

Brian Ferguson, Fisheries and Oceans Canada  

fergusonbr@pac.dfo-mpo.gc.ca 

 

No summary provided. 

 

 

http://wlapwww.gov.bc.ca/kor/wateract/terms_conditions.html
http://www.env.gov.bc.ca/wsd/
http://www.frontcounterbc.gov.bc.ca/
mailto:fergusonbr@pac.dfo-mpo.gc.ca
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3. Mitigating the impacts of animal/vehicle collisions while maintaining 

permeability on two highway construction projects in British 

Columbia  
 

Bill Harper, Kicking Horse Canyon Project and Osiris Consulting, Victoria, British 

Columbia 

bill.harper@shaw.ca 

 

Animal/vehicle collisions are becoming an increasing problem on modern highways with 

faster design speeds. The frequency of animal/vehicle collisions is primarily a function of 

four factors: 

 

1. traffic volume, 

2. traffic speed, 

3. pattern of traffic flow, and  

4. the abundance and distribution of animals.   

 

Upgrading a highway to four lanes will increase average traffic speed and reduce vehicle 

ñplatooning,ò thus increasing the number of lead vehicles that are at greatest risk of 

striking animals. Animal/vehicle collisions can increase on the order of 2.5 times over 

baseline when two lane highways are upgraded to four lanes and mitigation measures 

have not been used (Woods 1988, Dodd et al. 2005). The large reduction in vehicle 

ñplatooningò on four lane highways is suggested as one of the primary causes of this 

level of increase in animal/vehicle collisions. 

 

The amount of vehicle damage and risk of human injury is a function of the vehicle 

speed, and the mass and height of the animals struck. Heavy, tall animals such as elk and 

moose are more dangerous to vehicles and their occupants compared to smaller species 

such as deer and bighorn sheep. The most effective way to reduce animal/vehicle 

collisions in areas with high wildlife concentrations is to prevent animals from accessing 

the right-of-way through exclusion fencing (Clevenger et al. 2001).  

 

The 82-km-long Okanagan Connector is a four lane, divided freeway constructed in the 

late 1980s with a system of wildlife exclusion fencing (including 22 crossing structures 

and 277 one-way escape gates) that has been 97% effective in preventing animal/vehicle 

collisions. A 2005 audit of this system indicated most of the crossing structures were 

functioning as intended, but problems were identified with structures that are shared with 

cattle or in areas with high levels of human disturbance.  

 

The Kicking Horse Canyon Project is twinning 26 km of the Trans Canada Highway 

between Golden and Yoho National Park (Kicking Horse Canyon Project 2007). Data on 

roadkill pickups through the Wildlife Accident Reporting System estimated 

animal/vehicle collision rates ranging from 0.2 to 5.7 per km per year (mostly deer and 

elk), and RCMP records show wild animals were more likely than any other factor to 

contribute to reported accidents (Harper 2007). To improve public safety and conserve 

wildlife resources, mitigation measures for reducing animal/vehicle collisions are being 

mailto:bill.harper@shaw.ca
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planned at the east and west segments of the project where animal/vehicle collisions are 

highest. Wildlife fencing, crossing structures (both underpasses and overpasses), ungulate 

guards, one-way escape gates, and one-way earthen escape ramps (Hammer 2001) are 

part of the mitigation measures being considered. 
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For more information about the Kicking Horse Canyon project 

view the projectôs web site at: 

 

www.kickinghorsecanyon.ca 
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4. Road Watch in Crowsnest Pass: Web-based citizen involvement in 

wildlife data collection  
 

Tracy Lee, Miistakis Institute for the Rockies 

tracy@rockies.ca 

Michael Quinn, University of Calgary, Calgary, Alberta 

Danah Duke, Miistakis Institute for the Rockies 

 

Abstract 

 

ñRoad Watch in the Passò is a community-based monitoring project designed to identify 

wildlife movement patterns along a major transportation corridor in the Canadian Rocky 

Mountains. Road Watch represents a unique approach to data collection in that it engages 

citizen to enter their wildlife observations along Highway 3 through an on-line interactive 

mapping tool. Since implementation in 2004, the project has documented many successes 

and challenges. Road Watch has proven to be a successful model for engaging the 

community and generating a large dataset of wildlife observations along the highway. 

Spatial analysis of the results has demonstrated the value of the data in identifying high 

observation zones along Highway 3. To date, Road Watch data and results have been 

used in two conservation planning processes and by a local citizen to build support for 

protecting a movement corridor. One of the challenges is keeping volunteers motivated; 

participation tends to ebb and flow resulting in data fragmentation (periods when overall 

entries are low). Additionally, the current methodology of data collection is not 

systematic and participants have identified areas along Highway 3 that are under-

represented. Road Watch is a community project that is managed adaptively to address 

these challenges and concerns as they arise. Project direction is set during meetings 

between participants, a local project coordinator, and Miistakis Institute researchers.   

 

Background 

 

The Crowsnest Pass is situated in a rare east-west valley through the Canadian Rocky 

Mountains in southwestern Alberta. Within this valley, there are four settlement areas, 

and a two lane highway and a railway that both run the full length of the corridor. The 

full complement of large mammals occurs in this area and they must traverse across  

Highway 3, a major transportation route, supporting over 6000 vehicles/day. Wildlife 

mortality caused by collisions with vehicles on Highway 3 is recognized as both a human 

safety concern and a wildlife conservation issue. The valley is also a high priority for 

conservation planning because it is a connector for regional-scale wildlife movement. 

Carnivore biologists have identified Highway 3 as a potential barrier to wildlife 

movement through the region. This has implications for maintaining the integrity of 

wildlife populations between northern Montana, southern Canada, and central Canada. 

The impact may be exacerbated due to a proposed highway expansion, from two to four 

lanes, and realignment by Alberta Infrastructure and Transportation. For the development 

of effective mitigation strategies to reduce the negative effects of Highway 3 on wildlife, 

decision makers require access to timely and accurate information on wildlife temporal 

and spatial patterns through the region. Information pertaining to wildlife movement was 

mailto:tracy@rockies.ca
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identified as an important information gap in the Crowsnest Pass. To address this data 

gap, Miistakis, a non-profit research institute affiliated with the University of Calgary, 

together with the local community, developed and established Road Watch in the Pass.  

 

Road Watch Development 

 

Road Watch in the Pass is a citizen science project that was developed with two key 

goals: 

 

1. To address the information gap on wildlife movement by producing a large 

dataset on crossing and collision locations 

2. To foster a learning environment in the Crowsnest Pass to encourage a 

community of citizens concerned with wildlife movement issues in the region  

 

The concept of Road Watch evolved out of a conservation planning process that involved 

local and provincial governments, industry, conservation groups, and local citizens. 

Wildlife movement and collision zones were identified as a data gap that could be 

addressed by engaging local citizens, as numerous individuals are knowledgeable about 

wildlife in the region. The notion of engaging citizens in research is a concept that has 

been explored widely in other disciplines and fields of ecology. Research has 

demonstrated that experiential learning associated with involvement in community 

monitoring projects results in building social capacity to address conservation issues.   

 

Road Watch was developed by Miistakis in collaboration with a local project coordinator 

and an informal advisory group. The project is unique in that it uses a web-based GIS for 

data collection and dissemination of results. The web-based mapping tool enables citizens 

to record their wildlife observations along Highway 3. The tool has proven to be an 

efficient way to collect, store, and disseminate information. Participants sign in with a 

username to enter observations, then they can spatially view their personal contribution to 

Road Watch or the entire Road Watch database. The project web site acts as the 

communication hub for Road Watch participants and includes a tutorial on how to enter 

observations, a wildlife tutorial on species identification, and a page to provide 

participants with regular information about the project. In additional, regular 

opportunities are provided through meetings, community action events, or 

demonstrations, for participants to meet with Road Watch staff to discuss project 

methods, direction, or concerns.  

 

Road Watch successes 

 

Road Watch is a successful model for engaging volunteers to participate in a community-

based monitoring project and to generate a large dataset of wildlife observations along 

Highway 3. The project has engaged 70 users who have entered over 3000 wildlife 

observations. The dataset represents most of the large mammals occurring in the region, 

including observations of grizzly bear, black bear, lynx, and cougar, although the 

majority of observations are for deer. The raw data was analyzed to produce a series of 

maps highlighting high crossing zones as well as areas with a high number of 
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observations for moose, elk, and bighorn sheep. Information is disseminated back to 

participants through regularly produced participant updates that are emailed to 

participants, displayed on the web site, and often printed in the local media.  

 

One of the best measures of success has been the use of Road Watch data in two planning 

processes and by a local citizen to build support for protecting a movement corridor 

across Highway 3 from development pressure. Additionally, Road Watch presented 

preliminary results to Alberta Infrastructure and Transportation and the consulting 

companies working on the Highway 3 upgrade functional study. We received a 

commitment that the data will be considered when addressing wildlife conservation 

issues along Highway 3.   

 

Road Watch challenges 

 

Road Watch has faced challenges, such as engaging new volunteers and keeping existing 

volunteers motivated. Although we have 65 users and 70% have entered observations 

more than once, 74% of the records are from six key individuals who regularly enter their 

observations. There are periods when data entry is low, likely due to volunteers taking a 

break from the project. This results in data fragmentation and decreases the ability of the 

results to represent temporal and spatial patterns of wildlife along Highway 3. 

Additionally, current data collection methods are not systematic, as they are based on 

opportunistic observations. Participants do not necessarily drive the entire length of the 

study area, nor do they record when they did not observe wildlife.  

 

To address these issues, Road Watch is working with Kylie Paul, a graduate student from 

the University of Montana, who has designed a wildlife systematic driving survey. This 

dataset will be compared to the Road Watch data to assess its ability to accurately reflect 

spatial and temporal movement patterns. Additionally, communication has been initiated 

with Road Watch participants to increase the scientific rigor of the dataset by establishing 

a two-pronged approach to data collection. We plan to maintain the existing data 

collection protocols but also assign key participants to segments of Highway 3 where 

they would be responsible for driving systematic surveys. The development and design of 

a new data collection approach will be explored during the next community meeting. 

 

Conclusion 

 

In summary, Road Watch in the Pass is a successful model for engaging citizens in a 

community-based monitoring project. Road Watch has generated a large dataset of 

wildlife observations in the pass that has enabled us to explore high collision/crossing 

zones for many of the large mammal species in the region. Preliminary results have 

demonstrated the value of the data in identifying wildlife crossing zones within the Pass. 

Additionally, Road Watch data has been used as one of the data sources in two 

conservation planning processes and by a local citizen interested in protecting a 

movement corridor within the study area.  
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Although the project has proven successful on many fronts, the second goal of fostering a 

learning environment has not been explored. In the near future we plan to survey 

participants to get a better understanding of their personal experience from participating 

in the Road Watch project. In other words, does Road Watch foster a learning 

environment where dialogue exchange is encouraged? Does involvement in a 

community-based monitoring project engage citizens to address wildlife conservation 

issues in the pass? Answers to these questions will help guide Road Watch direction. In 

addition, direction is set regularly through communication between Miistakis researchers 

and participants. Overall the Road Watch project demonstrates the value of engaging 

citizens in research related to road ecology, but it also highlights the importance of 

collaboration and adaptive management to address the challenges of working with 

volunteers.   

 

 

5. Banff's highway crossing structures: Past and future development  
 

Terry McGuire, Parks Canada, Banff, Alberta 

terry.mcguire@pc.gc.ca 

 

Terry McGuireôs duties include responsibility for highway operations, maintenance, and 

recapitalization within the Canadian Rocky Mountain Parks of Canada. Terry has been 

the Project Director for the Trans Canada Highway Twinning work within Banff National 

Park for the past 15 years. His presentation provided a brief synopsis about previous 

phases of TCH Twinning in Banff and its associated wildlife mitigations. Following the 

presentation by Mike Sawaya on the success of these mitigations, he reviewed mitigation 

measures being implemented in the current phase of twinning the Trans Canada 

Highway. 

 

  

mailto:terry.mcguire@pc.gc.ca
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6. Measuring gene flow across the Trans Canada Highway and 

population-level benefits of road crossing structures for grizzly and 

black bears in Banff National Park 
 

Michael A. Sawaya, Western Transportation Institute, Montana State University 

mike.sawaya@pc.gc.ca 

Anthony Clevenger, Western Transportation Institute, Montana State University and 

Parks Canada, Banff 

Steven T. Kalinowski, Western Transportation Institute, Montana State University 

 

The purpose of the Trans Canada Highway Bear DNA Project is to evaluate the 

demographic and genetic benefits of wildlife crossing structures for grizzly and black 

bear populations in Banff National Park, Alberta.  

 

The section of the Trans Canada Highway (TCH) that bisects Banff National Park, 

Alberta supports the highest volume of traffic of any road in the North American national 

park system and is recognized as an important stressor to the ecological integrity of the 

central Canadian Rockies. Wide-ranging carnivores, such as grizzly (Ursus arctos) and 

black bears (U. americanus), are particularly vulnerable to road mortality and habitat 

fragmentation caused by roads. In order to mitigate these negative impacts on wildlife, 24 

crossing structures have been constructed across the TCH. More than a decade of 

intensive study has shown that the wildlife crossings reduce mortality and maintain 

wildlife movements. Track pads have recorded both bear species crossing the TCH on 

1389 occasions, but the number of different individuals using the crossings, their gender, 

and the demographic and genetic benefits of the crossings for populations remain 

unknown.  

 

In 2004 and 2005, a pilot study was conducted at two of the crossing structures to 

evaluate the feasibility of using a barbed wire hair sampling system to determine the 

number of individual male and female grizzly and black bears passing through the 

crossings. Based on the results of that pilot study, a three-year research project was 

initiated in 2006 to evaluate the conservation benefits of wildlife crossing structures for 

grizzly and black bear populations in the Bow Valley of Banff National Park. The hair 

sampling system was installed at 22 of 24 of the crossing structures to determine the total 

number of male and female bears using the crossings, and the populations of grizzly and 

black bears in the Bow Valley surrounding the TCH were also sampled using a 

combination of hair snares and rub tree surveys. The genetic information derived from 

those hair samples will be used to:  

 

 assess the effectiveness of different types of crossing structures, 

 estimate the population sizes for both bear species in the Bow Valley, 

 calculate the proportion of the population using the crossings, and 

 quantify the level of movement and gene flow across the TCH.  

 

mailto:mike.sawaya@pc.gc.ca


Managing Environmental Impacts of Linear Corridors and Infrastructure 

November 7ï8, 2007 in Revelstoke, British Columbia 

 

16 

This presentation highlights our research objectives and presents some of the preliminary 

results from the 2006 field season. Eleven grizzly bears (6 males, 5 females) and 11 black 

bears (7 males, 4 females) were identified from the samples collected at the crossing 

structures, and 40 black bears (16 males, 24 females) and sixty-three grizzlies (37 males, 

26 females) were identified from the samples collected from the hair snares and rub trees 

(overlap exists between hair collection methods). These data will be analyzed using a 

combination of population viability analysis and landscape genetics approaches to assess 

the demographic and genetic benefits of wildlife crossings for bear populations in the 

Bow Valley. Wildlife crossings are gaining recognition as an effective method for 

reducing road-caused mortality and maintaining wildlife movement, but the conservation 

benefits of crossings for bears at the population level has yet to be evaluated.   

 

 

7. Wildlife issues related to the reconstruction of Highway 93 on the 

Flathead Indian Reservation  
 

Dale Becker, Confederated Salish and Kootenai Tribes, Pablo, Montana 

daleb@cskt.org 

 

Abstract 

 

Planning for the reconstruction of US Highway 93 through the Flathead Indian 

Reservation included substantial consideration of wildlife and wildlife habitat issues. 

After years of negotiation, the Confederated Salish and Kootenai Tribes, the Montana 

Department of Transportation, and the Federal Highways Administration reached 

agreement on most aspects of the project in 2000. Still to be finalized are reconstruction 

plans for a 19 km portion of the highway that passes through the Ninepipe-Kicking Horse 

wetland complex. The Memorandum of Agreement between the three governments 

includes provision for the construction of 42 wildlife crossing structures and other design 

features to enhance wildlife habitat features and maintain habitat linkages. In addition, 

wetland habitat mitigation will focus on avoiding wetland habitat, to the extent possible, 

and acquisition, restoration, and ongoing management of wetland habitat.  The logic 

included in planning for these design features and the details of the reconstruction plans, 

as they apply to wildlife and habitat concerns, was presented, as were details of the 

designs for wildlife crossings and other mitigation plans. In an effort to assess the 

effectiveness of the wildlife crossing designs, pre-construction monitoring of wildlife use 

at several crossing sites was monitored. Post-construction monitoring at those sites will 

allow for comparisons between pre-and post-construction use by wildlife. 

 

Introduction 

 

The ancestors of the current members of the Confederated Salish and Kootenai Tribes 

have lived in what is today the northern intermountain region for thousands of years. The 

day-to-day existence of these people was tied to the natural resources of this area (Fahey 

1974). The abundant wildlife resources provided for subsistence, and many of the cultural 

and spiritual needs of the people. As a result, their lives were intertwined with those of 
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the animals native to the area, and their activities, movements, lifestyles, and well-being 

depended upon the animals. Thus, wildlife resources play dual roles, being considered as 

both natural and cultural resources by the Tribes. Even though the Tribes make the 

Flathead Indian Reservation their homeland today, they also continue to care deeply 

about their aboriginal territory and the animal inhabitants there. Tribal members also rely 

heavily upon the wildlife resources, both on and off of the Flathead Indian Reservation. 

 

The proposal for the reconstruction of a 97 km portion of US Highway 93 located on the 

Flathead Indian Reservation resulted in the consideration of a wide variety of issues and 

concerns related to wildlife and wildlife habitat on the Reservation (Becker 1996, Federal 

Highway Administration and the Montana Department of Transportation 1995).  

Various alignments proposed for the highway right-of-way passed through a diverse 

array of habitatsðand raised numerous concerns about the potential adverse impacts 

related to direct mortality of wildlife, habitat loss and degradation, habitat fragmentation, 

and cultural erosion. The Tribesôcultural perspective had a direct link to the wildlife 

issues because of the strong role that wildlife has always played in tribal culture. 

 

The Flathead Indian Reservation 

 

The Flathead Indian Reservation was created as a permanent homeland for the Salish, 

Kootenai, and Pend dôOreille peoples under the terms of the Treaty of the Hellgate of 

1855. Under that treaty, the Tribes relinquished ownership to most of Montana lying west 

of the Continental Divide, as well as portions of eastern Idaho and Washington, in return 

for exclusive use of the lands encompassed within the reservation boundaries. Later, 

allotment of Indian lands, government withdrawals, and finally opening of the 

Reservation to settlement resulted in substantial permanent changes to the environment of 

the Reservation. Those changes continue today, and they relate directly to the project 

discussed here. 

 

The Flathead Indian Reservation encompasses approximately 505 875 ha within its 

exterior boundaries. The land base includes a wide variety of habitats ranging from semi-

arid shrub-grasslands to diverse wetlands and riparian habitats to subalpine habitats. It 

consists of four distinct valley complexes that are bounded by mountains. The primary 

subject of this discussion is the eastern side of the Reservation, where the existing and 

proposed alignments of US Highway 93 are located. Dominant features are the Mission 

Mountain Range, which forms the eastern boundary of the Reservation with summits up 

to 2994 m above sea level, and the Rattlesnake Range to the south.   

 

The dominant land use of valleys to the west of these mountains is agriculture, 

predominantly irrigated and dryland farming and livestock production. A significant 

geological feature is the extensive wetland complex centred at Ninepipe and Kicking 

Horse Reservoirs. Several small rivers and streams drain into the Flathead River, which 

bisects the Reservation.  

 

The Reservation provides a diverse array of habitats for a large number of wildlife 

species. This fauna includes 309 species of birds, 66 species of mammals, 9 species of 
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amphibians, and 9 species of reptiles (CKST Tribal Wildlife Management Program, 

Unpublished data). 

 

Direct wildlife mortality issues 

 

Wildlife use the entire US Highway 93 corridor on the Reservation, as indicated by 

observations and by the number of road-killed deer, bear, turtles, small mammals, non-

game and game birds, and other species that one observes within the right-of-way each 

day. There are, however, a number of areas that receive higher levels of wildlife use than 

others and exhibit a corresponding increase in vehicle-related wildlife mortality. To 

analyze the severity of mortality, logbooks of Tribal Conservation Officers and Montana 

Department of Transportation maintenance personnel were reviewed. In addition, 

incidental observations of Tribal Wildlife Management Program staff members were 

included. The input of Tribal Elders and other local people was also sought.   

 

These efforts led to the preparation of a map of the entire highway route, which showed 

areas that exhibited high and repeated wildlife mortality problems. An analysis of habitat 

features, such as vegetative cover and hiding cover, indicated where animals might be 

expected to attempt to cross the highway. For example, at one section of the highway (the 

Evaro area), this information, together with winter tracking data, was used to identify 

locations most likely to be used as wildlife crossings. In addition, remote-sensing 

cameras placed near wildlife trails provided added insight about the numbers and species 

of animals using the trails. The cameras worked well for larger species such as deer and 

bears, but were less useful for smaller species (Becker et al. 1993). Collectively, the 

information provided by these methodologies assisted in indicating where animal use was 

occurring and the degree of that use. 

 

Big game mortality was somewhat random, but tended to be linked to the habitat features 

adjacent to the right-of-way. Most deer and bear mortality was linked to adjacent riparian 

areas or other forested cover types, as one might expect. A few deer were killed in open 

agricultural habitats, but again, this mortality generally occurred near adjacent cover. 

 

The Flathead Indian Reservation hosts four terrestrial species listed as Endangered or 

Threatened by the US Fish and Wildlife Service: the grizzly bear (Ursus arctos 

horribilis); the northern gray wolf (Canis lupus); the bald eagle (Haliaeetus  

leucocephalus); and the Canada lynx (Lynx canadensis). At the time of the onset of the 

environmental analysis for this project, the peregrine falcon (Falco peregrinus) was also 

listed. Additionally, during the period since the analysis began, the bull trout (Salvelinus 

confluentus) has been listed. 

 

Although Highway 93 passes through habitats used by each of these species, the only 

mortalities of a listed species known were three sub-adult female grizzly bears, killed by 

vehicles in the Ninepipe Reservoir area in 1999, 2001, and 2003. Other mortalities of 

listed species may have occurred, but no verified records of these exist. 
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The Ninepipe-Kicking Horse Wetland Complex exhibited a high level of wildlife 

mortality, with nearly every species represented as a road-kill at least once. Of particular 

significance was the high mortality rate for western painted turtles (Chrysemys picta) 

each summer. Conservative estimates of the mortality of this species were estimated at a 

minimum of 300 per year, based upon direct counts of road-killed animals. Also 

significant was the number of certain avian species, particularly passerines, waterfowl, 

shorebirds, and raptors, which inhabit the natural and borrow pit wetland habitats 

adjacent to the highway. Several species of small to medium-sized mammals were also 

regularly killed by traffic on the highway near this wetland complex. The segment of the 

planned reconstruction project in this area is still undergoing study. Presently, the 

Supplemental Environmental Impact Statement is being finalized, and this will clear the 

way for planning for construction in this area.  

 

Wildlife habitat issues 

 

Wildlife habitat issues were grouped into two categoriesðhabitat loss or degradation, 

and habitat fragmentation. Habitat loss was anticipated within, and immediately adjacent 

to, the right-of-way in places where construction activities are planned. Habitat 

degradation is more subtle and is harder to document. The fact that the highway will 

largely follow the existing right-of-way will limit habitat loss to some degree, although 

wider rights-of-way will result in some additional loss of adjacent habitats. With regard 

to wetland habitats, the Tribesô Wetland Conservation Plan (Confederated Salish and 

Kootenai Tribes 2000) requires that impacts be avoided whenever possible. If these 

impacts are unavoidable, mitigation will be undertaken to replace or restore a given 

amount of wetland habitat. 

 

Habitat fragmentation has already occurred because of the highwayôs present 

configuration and alignment. The amount of traffic on the highway and the lack of any 

substantial existing wildlife crossing structures results in the bisection of adjacent 

habitats. This fragmentation is indicated by the fact that wildlife are being killed on the 

highway as they attempt to cross the right-of-way. 

 

Mitigation for wildlife mortality 

 

As discussed above, the sites of documented wildlife mortality, especially multiple 

recurring mortalities, indicate the location of many wildlife passage problems. To 

alleviate these problems to the greatest extent possible, a number of different design 

features are being included in the reconstruction plans for Highway 93. Collectively, 

these design features will be used to both decrease the amount of wildlife mortality 

caused by traffic on the highway, and to mitigate for the habitat loss, degradation, and 

fragmentation that currently exists. 

 

Crossing structures  

The plans for the reconstruction of the highway include construction of 42 metal pipe 

culverts or concrete box culverts designed to facilitate wildlife crossing the highway. 

Twenty-three of these structures will be culverts approximately 3.7 m x 6.5 m in size. 
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Ten culverts approximately 1.3 m x 2 m are also anticipated for inclusion. Seven bridges, 

ranging from 12 m to 110 m in length and a minimum 3.7 m of height clearance to 

facilitate wildlife passage and re-vegetation, will be constructed across the larger rivers 

and streams that bisect the highway. Finally, one over-crossing structure with a width of 

46 m to 61 m will also be constructed. These plans were developed under the 

Memorandum of Agreement between the Tribes, the State of Montana, and the federal 

government (Montana Department of Transportation et al. 2000). Each of these structures 

will be designed and placed to ensure the maximum amount of wildlife passage across 

the highway right-of-way by a variety of the local species. Many of the concepts for these 

structures and those discussed below were originally developed elsewhere, but the 

specific locations and local concerns, in addition to more recent ideas and data from 

similar structures, will likely dictate some changes in design features. 

 

Drift fencing  

The plans for mitigation of wildlife mortality also includes construction of 2.6 m high 

wire fencing with wing fencing at terminal locations to accompany the crossing structures 

described above. The fencing will be placed to encourage wildlife movement toward the 

crossing structures. In areas where burrowing or digging animals are a concern, extension 

on the lower sides of the fencing will be added and buried to discourage digging animals 

from breaching the fencing.  

 

Signing  

Informative signing will take two forms: signs to warn motorists of potential wildlife 

hazards and signs to inform motorists of wildlife crossings. Warning signs will alert 

motorists about potential wildlife hazards in the highway right-of-way. Informative 

signing will assist motorists in learning about the presence of wildlife crossing structures, 

as well as the rationale for their construction. 

 

Wildlife escape structures 

Regardless of the presence of wildlife crossing structures, it is inevitable that wildlife will 

occasionally breach the fencing and enter the right-of-way. To deal with such situations, 

wildlife fencing will be constructed to assist wildlife in moving away from the highway 

toward jump-out structures terminating in 2.6 m vertical walls that will allow them to exit 

through the fencing and leave the right-of-way. These types of structures have been 

installed elsewhere and have been used successfully by big game animals. 

 

Monitoring and research 

 

Because of the number and types of wildlife crossing structures anticipated for this 

project and the need to evaluate the utility and degree of use of the various designs, an 

extensive monitoring program is being developed. Several opportunities for research to 

assess the use of the structures by wildlife and their impact upon wildlife use will be 

possible. These efforts will be co-ordinated by representatives of the three governments, 

academic institutions, and other entities to achieve the greatest degree of knowledge 

possible. 
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Mitigation for habitat loss or degradation 

 

The primary habitat mitigation identified in the proposals for the reconstruction of 

Highway 93 has been associated with anticipated loses of wetland habitat due to 

construction activities. The Confederated Salish and Kootenai Tribesô Wetlands 

Conservation Plan (Confederated Salish and Kootenai Tribes 2000) outlines an approach 

that preserves and mitigates for adverse impacts to wetland and riparian habitats. This 

plan established a goal of halting the loss of the remaining wetland and riparian habitats 

and the decline in wetland and riparian quality on the Reservation. The long-term goal of 

the plan is to increase the acreage of wetlands and riparian areas, and improve the quality 

of the resource. It outlines a strategy for conservation and mitigation of adverse impacts 

upon wetland and riparian habitats, as well as procedures to address these issues. 

 

The three governments developed a unique wetland reserve project to appropriately 

mitigate for the anticipated wetland impacts. Under the directives of this project, the 

Tribes acquired a tract of drained and degraded wetland habitat; restored the habitat; and 

then sold the wetland mitigation credits to the Montana Department of Transportation to 

assist the agency in meeting its wetland mitigation obligations under the Federal Clean 

Water Act and US Army Corps of Engineers regulations for wetland mitigation. 

 

Habitat fragmentation is a constant concern on the Flathead Indian Reservation, and 

fragmentation due to land uses, highway and road construction, and subdivision activities 

are major issues (Confederated Salish and Kootenai Tribes 1994, 1996). The Tribesô 

concerns have a direct bearing on the Highway 93 reconstruction project. As a result, the 

Tribes use a variety of policies and planning tools on Tribal lands to manage human 

growth pressures, habitat degradation issues, highway construction impacts, and 

subdivision pressures. Because much of the Reservation consists of non-Tribal lands, the 

Tribes also work closely with other appropriate governmental agencies at the local, 

county, state, and federal levels in an attempt to decrease the adverse impacts of some of 

these activities upon Tribal resources. 

 

Conclusions 

 

The planning effort for the reconstruction of US Highway 93 through the Flathead Indian 

Reservation has been a long and arduous task that continues toward resolution. Instead of 

merely paving a sterile right-of-way over the shortest route between two points and 

allowing the impacts to occur, it now seems both possible and practical to achieve 

positive outcomes for wildlife and habitat when designing a highway. The insistence of 

the Tribes that the US Highway 93 Reconstruction Project highway be designed as a safe, 

environmentally-friendly road will ensure the continuance of wildlife and the habitats 

they require. 
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