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Conference Description

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

following topics vereaddressed:

Update on regulatory requirements and standards for water
Corridors and wildlifé reducing mortality, improvingermeability
Right-of-way managemedt vegetation, etc.

Project planning and managemgrtase studies, cumulatii@pacts
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 conferenkarticipants were multidisciplinary, and
included staff from various government offices, resouraaaygers, public interest
groups, consulting biologists, protected argaff, and academi& senior sciencelass
from Revelstoke Secondary School attended part of the confefidree€olumbia Basin
Trust through the Community Initiatives funkindly subsidized registration fees for the
Revelstokestudents.

The summaries of presentations in this document were provided by the speak§
: 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: The information presented in this document has not been peer reviewed. :

About the Columbia Mountains Institute of Applied Ecology
www.cmiae.org

The Columbia Mountains Institute of Applied Ecology (CMI) is a-poofit 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 website offers many resources, including conference summaries for all of
our past events.
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Conference Agenda

Wednesday, November 7, 2007

8:30 a.m.

Welcomeon behalf of the Columbia Mountains Institute of Applied Ecology by
Jackie Morris CMI Executive Director.
Welcomeon behalf of the City of Revelstoke by Councillor Nelli Richardson.

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

8:45 a.m.

9:05 a.m.

9:30 a.m.

9:55 a.m.

10:20 a.m.
10:40 a.m.

11:15a.m.

11:45 a.m.
12:15 p.m.

The Water Act: Provincial Water Legislation, what you need to knowKristen
Murphy, British ColumbiaMinistry of Environment

Approaches to mitigation and compensation for linear development impacts ol
fish and fish habitat in southeasterrBritish Columbi a: An update, Brian
Ferguson, Fisheries and Oceans Canada

Mitigating the impacts of animal/vehicle collisions while maintaining
permeability on two highway construction projects inBritish Columbia, Bill
Harper, Kicking Hors€anyon Project and Osiris Consulting

Road Watch in Crowsnest Pass: Welbased citizen science involvement in
wildlife data collection, Tracy Lee, Miistakis Institute for the Rockies

Coffee break

Banff's highway crossing stuctures: Past andfuture development, Terry
McGuire, Parks Canada

Measuring geneflow across the Trans Canada Highway angbopulation-level

benefits ofroad crossingstructures for grizzly and black bears in Banff
National Park, Mike Sawaya, Westerfiransportation Institute

Wildlife issues related to the reconstruction of Highway 93 on the Flathead
Indian Reservation, Dale Becker, Confederated Salish and Kootenai Tribes

Introduction of people who brought posters
Lunch, provided

Session Chair:David Spata, Canadian Pacific Railway

1:15 p.m.
1:45 p.m.

2:15 p.m.
3:00 p.m.
3:15 p.m.

3:45 p.m.

4:15 p.m.

Effective planning in the oil and gas industry Susan Paly LedrewandCatherine
Watson, En@na Corporation

Effectiveness of aboveround pipeline crossing structures for wildlife
movement,Bridget Dunne, University of Calgary

Wabamun: A large scale spill response in a prairie lakd,uanne Patterson, CN
Coffee break

Keeping a project on track: A successful approach to managing environmental
issues during new rail construction Paul Schaap, Dillon Consulting Limited

Cumulative environmental effects managemenBarry Wilson, Silvatech
Consulting Limited

Managing unexpected and unpredicted wildlife migrations: The western toad
tsunami on the Vancouver Island Inland Highway Leonard SieleckiBritish
ColumbiaMinistry of Transportation

- Reception at Revelstoke Railway Museum
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Thursday, November 8, 2007

Session Chair:Chris Dane, Dillon Consulting Limited

8:30 a.m.

9:00 a.m.
9:30 a.m.

10:00 a.m.

10:30 a.m.
10:45 p.m.

11:20 a.m.

11:50 am.

12:20 p.m.

Environmental management on the Seto Sky Highway upgrade project: Lessons learned,
Grant Bruce and Cheryl McQuillan, Hatfield Consultants Partnership

Environmental issues ofarctic winter roads, Steve Moore, EBA Engineering Consultabtd.

Influence of cuting time onbrush response: Implications forherbivory in linear
(transportation) corridors, Roy Rea, University of Northern British Columbia

Scour protection for pipeline crossings of urban creeks using flexible concrete matdlatt
Gellis, northwest hydraulic consultants

Coffee break

Canadian Pacific Railway's integrated vegetation management progranand an update on
reducinggrain spills, David Spata, Canadian Pacific Railway

Assessment of change in invasive plant distribution on FortisBC rightef-way through the
Boundary from 1999 to 2007Barb StewartStewart Consultingand Maureen Grainger
FortisBC

A process to conserve species and communities at risk along riglatf-way, Gilbert Proulx,
Alpha Wildlife Research & Management Ltd

Wrap -up comments
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Presentations on Wednesday, November 7, 2007

1. The Water Act: What you needto knoavb out Secti on
and about a Streamo

Kristen Murphy,Water Stewardship DivisioBC Ministry of Environment
Nelson, British Columbia

9, nC

The provincial government retains ownership of all waterways and water bodies. The
Water Actis the primaryprovincial 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

sourceKri sten Murphydéds presentation addr
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 fiChanges mon and about a strea
Scroll down to AComplete application

For application forms, visit:
www.frontcounterbc.gov.bc.ca
Choose AApplication Forms Libraryo

essed t

package

Choose fiwWwater Approval a aipthabdizet listf i cati on Chan

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 southeasteBritish Columbia: An
update

Brian Ferguson, Fisheries and Oceans Canada
fergusonbr@pac.dfmpo.gc.ca

No summary provided.
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3. Mitigating the impacts ofanimal/vehiclecollisions while maintaining
permeability on two highway construction projects British
Columbia

Bill Harper, Kicking Horse Canyon Project and Osiris Consultifigtoria, British
Columbia
bill.harper@shaw.ca

Animalivehicle collisions are becoming an increasing problem on modern highways with
faster design speeds. The frequencgrofmal/vehiclecollisionsis primarily a function of
four factors:

1. traffic volume

2. traffic speed

3. patternof traffic flow, and

4. theabundance and distribution of animals.

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

Apl atbonhhong increasing the number of | ead ve
striking animalsAnimal/vehicle colisionscan increase on the orderabtimes over

baseline when twtane highways are upgraded to féames and mitigation measures

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

Apl at oo nilanghighvways isfggested as one of the primary causes of this

level of increase imanmal/vehicle collisions

The amount of vehicle damage and risk of human injury is a function of the vehicle
speedand the mass and height of the animals struck. Heavy, tall animalasatthand
moose are more dangerous to vehicles and their occupants compared to smaller species
such as deer and bighorn sheep. The most effective way to i@tuota/vehicle

collisionsin areas with high wildlife concentrations is to prevent animals &ooessing

the rightof-way through exclusion fencing (Clevenggral. 2001).

The 82km-long Okanagan Connector isaur lane divided freeway constructed in the
late 1980s with a system of wildlife exclusion fencing (including 22 crossing structures
and 277 onavay escape gates) that has been 97% effective in prevamnimgl/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 aed stitr
cattle or in areas with high levels of human disturbance.

The Kicking Horse Canyon Project is twinning 26 km of ThensCanada Highway

between Golden and Yoho National Park (Kicking Horse Canyon Project 2007). Data on
roadkill pickups throughhte Wildlife Accident Reporting System estimated
animal/vehiclecollisionrates 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 (Har 2007). To improve public safety and conserve
wildlife resources, mitigation measures for redu@ngnal/vehiclecollisionsare being
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planned at the east and west segments of the project arieral/vehiclecollisionsare

highest. Wildlife fencing, @ssing structures (both underpasses and overpasses), ungulate
guards, onavay escape gateand oneway 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 thep r 0 | web sitéats

www.kickinghorsecanyon.ca
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4. Road Watch in Crowsnest Pass: Wbhsedcitizen involvement in
wildlife data collection

Tracy Lee, Miistakis Institute for the Rockies
tracy@rockies.ca

Michael Quinn, University of Calgay¥algary, Alberta
Danah DukeMiistakis Institute for the Rockies

Abstract

fiRoad Watch in the Pasis a communitybased 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 inrthagese
citizen to enter their wildlife observations along Highway 3 through dmerinteractive
mapping tool. Since implementation in 2004, the project has documented many successes
and challenges. Road Watch has proven to be a successful model tpngiga

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 haseltseen

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 floesulting in data fragmentatiopgriods when overall
entries are loyv 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 adaptagtiress

these challenges and concerns as they arise. Project direction is set during meetings
between participants,local project coordinatpand Miistakislnstituteresearchers.

Background

The Crowsnest Pass is situated in a rarewast valey through the Canadian Rocky
Mountains in southwestern Alberta. Within this valley, there are four settlement areas,
anda two lane highway and a railway thwetthrun the full length of the corridor. The

full complement of large mammals occurs in thsseandheymust 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 isSureevalleyis also a high priority for
conservation planning becausésia connectofor regionaiscale wildlife movement.
Carnivore biologists have identified Highway 3 as a potential barrier to wildlife
movement through the region. This has impliaadifor maintaining the integrity of

wildlife populations between northern Montana, southern Camadaentral Canada.

The impact may bexacerbatedue to a proposed highway expansion, from two to four
lanes, and realignment by Alberta Infrastructure Brashsportation. For the development
of effective mitigation strategies to reduce the negative effe¢tisgbfvay 3 on wildlife,
decision makers require access to timely and accurate information on wildlife temporal
and spatial patterns through the regiofiormation pertaining to wildlife movement was
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identified as an important information gap in the Crowsnest Pass. To address this data
gap, Miistakis, a noprofit research institute affiliated with the University of Calgary,
togethemwith the local commnity, 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
datasebn crossing and collision locations

2. To foster a learning environment in tGeowsnest Bss 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 ptbaess/olved
local and provincial governments, industry, conservation gr@unslocal citizens.

Wildlife movement and collision zones were identified as a data gap that could be
addressed by engaging local citizens, as numerous individudsasmedgable 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 cotymu
monitoring projects reswdin 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 uniquiaan it usesweb-based GlSor
data collection and dissemination of resulise webbased mapping tool enables citizens
to record their wildlife observations along Highway 3. The tool has proven to be an
efficient way to collect, storend disseminate information. feipants sign in with a
username to enter observatiptien they can spatially vietheir personal contribution to
Road Watch or the entire Road Watch database. The projediteeltts as the
communication hub for Road Watch participants and incladesorial on how to enter
observationsawildlife tutorial on species identificatioand a page to provide
participants with regular information about the projécedditional, regular

opportunities are provided through meetings, community actiortgwen
demonstrationdor participants to meet with Road Watch staff to discuss project
methods, directioror concerns.

Road Watchsuccesses

Road Watch is a successful model for engaging volunteers to participate in a community
based monitoring projéand 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 observationef grizzly bearplack bear, lynxand 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

Managing Environmental Impacts of Linear Corridors and Infrastructure 12
November 78, 2007 in Revelstok8ritish Columbia



observations for moose, elknd bighorn sheep. Information is disseminated back to
participants through regularly produced participant updates that are emailed to
participants, displayed on the weite and often printed in the local media.

One of the best measures of success hars 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 té\lberta Infrastructur@nd Transportatioand 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 Watchchallenges

Road Watcthas 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
observatns. 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 pattarwildlife along Highway 3.

Additionally, current data collection methods are not systematic, as they are based on
opportunisic observations. Participants do not necessarily drive the entire length of the
study areanor do they record when they did ratiserve wildlife.

To address these issues, Road Watch is working with Kylie Paul, a graduate student from
the University of Montanavho has designed a wildlife systematic driving survey. This
dataset will be compared to the Road Watch data to assedslity to accurately reflect
spatial and temporal movement patterns. Additionathypnmunication habeen initiated

with Road Watch participants to increase the scientific rigor of the dataset by establishing
a two-pronged approach to data collectione YWan 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 exptbdeiring the next community meeting.

Conclusion

In summary, Road Watch in the Pass is a successful model for engaging citizens in a
communitybased monitoring project. Road Watch has generated a large détaset o
wildlife observations in thegss that hasnabled 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 hasdn 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 f@stering
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 fostenentpa

envionment where dialogue exchange is encouraged? Does involvement in a
communitybased monitoring project engage citizens to address wildlife conservation
issues in th@ass? Answers to these questions will help guide Road Watch dirdantion
addition, diredbn is setregularlythroughcommunicatiorbetween Miistakisesearchers

and participants. Overall the Road Watch project demonstrates the value of engaging
citizens in research relatedrmadecology, but it also highlights the importance of
collaboration and adaptive management to address the chadlehgerking with

volunteers.

5. Banff's highway crossing structures?ast and future deelopment

Terry McGuire, Parks Canada, Banff, Alberta
terry.mcquire@pc.gc.ca

Terry McGuirebés duties include responsibilit
recapitalization within the Canadian Rocky Mountain Parks of Canada. Terry has been

the Project Director fathe Trans Canada Highway Twinning vkowithin 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 tinitigahe reviewed mitigation

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

Highway.
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6. Measuringgeneflow across the Tranganada Highway and
population-levelbenefits ofroadcrossingstructures forgrizzly and
black bears in Banff National Park

Michael A. SawayaWestern Transportation Institute, Montana State University
mike.sawaya@pc.gc.ca

Anthony Clevenger, Western Transportation InstjtMentana State Universignd
Parks Canada, Banff

Steven T. KalinowskiWestern Transportation Institute, Montana State University

The purpose of the Traianada Highway Bear DNA Project is to evaluate the
demographic and genetic benefits of wildlife crossing structures falyeand black
bear populations in Banff National Park, Alberta.

The section of the Trar@anada 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 i®cognized as an important stressor to the ecological integrity of the
central Canadian Rockies. Widanging carnivores, such as grizzZlyr¢us arctoy and

black bearsly. americanuy are particularly vulnerable to road mortality and habitat
fragmentatiorcaused by roads. In order to mitigate these negative impacts on wildlife,
crossing structures have been constructed across theM@kl than adecade of

intensive study has showrattthe wildlife crossingseduce mortality and maintain

wildlife movenents. 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
crossingsBased on the results of that pilot study, a thyear 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 crossangsthe 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:

assesghe effectiveness of different types of crossing structures
estimatethe population sizes for both bear species in the Boleya
calculatethe proportion of the population using the crossiagsl
guantify the level of movement and gene flow across the TCH.
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This presentatiohighlights our research objectives and presents some of the preliminary
results from the 2006 field seas@ievengrizzly bears ¢ males, 5 females) and 11 black
bears (7 males, 4 females) were identified from the samples collected at the crossing
structuresand 4 black bears (16 males, 24 females) and gixtge grizzlies (37 males,

26 females) were identified from the samples collected from the hair snares and rub trees
(overlap exists between hair collection method$ese data will be analyzed using a
combimation 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

redwing roadcaused mortality and maintaining wildlife movement, but the conservation
benefits of crossigs for bears at the populatitavel has yet to be evaluated.

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

Dale Becker, Confederated Salish and Kootenai Tribablo, Montana
daleb@cskt.org

Abstract

Planning for the reconstruction of US Highway 93 through the Flathead Indian
Reservationncludedsubstantial consideratiaf wildlife and wildlife habitat issues

After years of negotiation, the Confederated Salish and Kootenai Tribes, the Montana
Department of Transportatipand the Federal Highways Administration reached
agreement on most aspeofghe project in 2000. Still to be finalized are reconstruction
plans for a 19 km portion of the highway that passes through the Nir€joliiag Horse
wetland complex. The Memorandum of Agreement between the three governments
includes provision for theonstruction of 42 wildlife crossing structures and other design
features to enhance wildlife habitat features and maintain habitat linkages. In addition,
wetland habitat mitigation wiflocus on avoidingvetland habitgtto the extent possihle

and acquision, restorationand 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 concemaspresentedasweredetails of the

desgns for wildlife crossings and other mitigation plans. In an effort to assess the
effectiveness of the wildlife crossing designs,-poastruction monitoring of wildlife use

at several crossing sites was monitored.#€osstruction monitoring at thoseestwill

allow for comparisons between paad postconstruction 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 refgiothousandef 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 subsistandenany ofthe cultural

and spiritual needs of the people. As a result, their livare mtertwined with those of
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the animals native to the area, and their activities, movements, lifestytew/eltbeing
dependedipon the animals. Thuwildlife resources play dual roles, being considered as
both natural and cultural resources by thi&ds. 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, baih and off of the Flathead Indian Reservation.

The proposal for the reconstruction of a 97 km portion of US Higta8agcated on the
Flathead Indian Reservation resulted in the consideration of a wide variety of issues and
concerns related to wildlifand wildlife habitat on the Reservation (Becker 193#leral
Highway Administration and the Montana Department of Transportation 1995).

Various alignmentproposed for thaighway rightof-way passed through a diverse

array of habita andraisednumeros concerns about the potential adverse impacts
related to direct mortality of wildlife, habitat loss and degradation, habitat fragmentation
and cultural erosionTheT r i tukusaldperspective had a direct link to the wildlife
issuesbecause athe stromg 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,
Kootenaj and Pend dundertreierms ef the Teeatp of #Hedlgate 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 Washimgteturn

for exclusive use of the lands encompassedinvitie reservatioboundariesLater,

allotment of Indian lands, government withdrawals, and finally opening of the
Reservation to settlement resulted in substantial permanent changes to the envibbnment
theReservation. Those changes continue today, and they relatidydivdbe project
discussed here.

The Flathead Indian Reservation encompasses approximate®y 50t within its
exterior boundaries. The land baseludesa wide variety of habitats ranging from semi
arid shrubgrasslands to diverse wetlands and igrahabitats to subalpine habitats. It
consists of four distinct valley complexéatare bounded by mountains. The primary
subject of this discussion is the eastern side of the Reservation, wherestihg exid
proposed alignments of US Highway 93 lreated.Dominant feature arethe Mission
Mountain Rangewhich forms the eastern boundary of the Reservatitmsummits up
to 2094 m above sea levend the Rattlesnake Range to the south.

The dominant land use of valleys to the west of these ramsnisagriculture
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 inttathe&d 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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amphibiansand 9 species of reptile€KST Tribal Wildlife Management Program,
Unpubisheddata).

Direct wildlife mortality issues

Wildlife usethe entire US Highway 9&orridor on the Reservation, as indicated by
observations and by the number of rdalted deer bear, turtles, small mammals, Ron

game and game birgand other species that one observes within the-afyinay each

day. There are, however, a number of areas that receive higher levels of wildlife use than
others and exhibit a corresponding increaseshiclerelated wildlife mortality. To

analyze the severity of mortality, lbgoks of Tribal Conservation Officers and Montana
Department of Transportation maintenance personnel were reviewed. In addition,
incidental observations of Tribal Wildlife Magement Program staff members were
included. The input of Tribal Elders and other local people was also sought.

These effortded tothe preparation of map of the entire highway route, which showed
areas that exhibited high and repeated wildlife nibytaroblens. An analysis of habitat
features, such as vegetative cover and hiding cowdicated where animals might be
expected to attempt to cross the highwayr.example, at one section of the highway (the
Evaro area)this information, together wh winter tracking datayas used to identify
locationsmost likely to be used as wildlife crossan addition, remotesensing

cameras placed near wildlife trails provided added insight about the numbers and species
of animals using the trails. The camag worked well for larger species such as deer and
bears, but were less useful for smaller species (Betkdr1993). Collectively, the

information provided by these methodologies assisted in indicating where animal use was
occurring and the degree thiat use.

Big game mortality was somewhat random, but tended to be linked to the habitat features
adjacent to the righof-way. Most deer and bear mortality was linked to adjacent riparian
areas or other forested cover types, as one might expect. A éaweee 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 Servibe grizly bear Ursus arctos

horribilis); the northern gray wolfGanis lupu¥, the bald eagleHaliaeetus

leucocephalus and the Canada lynxynx canadens)sAt the time of the onset of the
environmental analysis for this project, the peregrine falEaic¢ peregrinuswas also
listed. Additionally, during the period since the analysis began, the bull 8alviefinus
confluentuy has been listed.

Although Highway 93 passes through habitats used by each of these species, the only
mortalities of a listd species known wetkreesubadult female grizzly bears, killed by
vehicles in the Ninepipe Reservoir area in 1999, 280d 2003. Other mortalities of

listed species may have occurred, but no verified records of these exist.
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The NinepipeKicking Horsee Wetland Complex exhibited a high level of wildlife
mortality, with nearly every species represented as akitlaat least once. Of particular
significance was the high mortality rate for western painted tu@les/éemys picla
each summerKConservatre estimates of the mortality of this species were estimated at a
minimum of 300 per year, based upon direct counts ofkdidl animals Also
significant was the number oértainavian species, particularly passerines, waterfowl,
shorebirdsand raptas, which inhabit the natural and borrow pit wetland habitats
adjacent to the highwageveral species of small to mediusized mammals were also
regularly killed by traffic on the highwayear this wetland compleXhe segment of the
planned reconstructigoroject in this area is still undergoing stuéyesently, the
Supplemental Environmental Impact Statemsbeingfinalized and this will clear the
way for planning for construction in this area.

Wildlife habitatissues

Wildlife habitat issues wergrouped into two categori@shabitat loss or degradatipon
and habitat fragmentatiohlabitat loss was anticipated withiand immediately adjacent
to, the rightof-way in placeswhere construction activities are plannieldbitat
degradation is more sub#ad is harder to documeiithe fact that the highway will
largely follow the existing righbf-way will limit habitat loss to some degree, although
wider rightsof-way will result in some additional loss of adjacent habiiétish regard

to wetland habitat, t h eWelland Coresen@tion Plan (Confederated Salish and
Kootenai Tribes 2000) requires that impacts be avoided whenever po$sidee
impacts are unavoidable, mitigation will be undertaken to replace or restore a given
amount of wetland hatait.

Habitat fragmentation has already occuoed c aus e of pteseet hi ghwayos
configuration and alignmenthe amount of traffic on the highway and the lack of any
substantial existing wildlife crossing structures resulth@bisection ofadjacent

habitats.This fragmentation is indicated by the fact that wildéifebeing killed on the

highway agheyattempt to cross the riglof-way.

Mitigation for wildlife mortality

As discussed above, the sites of documented wildlife mortality, espeuialtiple
recurring mortalies 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 Highwagodiactively,

these design features will beadto both decrease the amount of wildlife mortality
caused by traffic on the highwasnd tomitigate for the habitat loss, degradatiand
fragmentation that currently exists.

Crossingstructures

The plans fothe reconstruction of the highway include construction of 42 metal pipe
culverts or concrete box culvedssigned to facilitatevildlife crossing the highway.
Twenty-three of these structures will be culverts approximatelyr8x76.5m in size.
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Tenculverts approximately 1.8 x 2m are also anticipated for inclusiddeven bridges,
ranging from 12n to 110m in length and a minimum 317 of height clearance to
facilitate wildlife passage and-keegetationwill be constructed across the larger raver
and streams that bisect the highwiainally, one overcrossing structure with a width of
46 m to 61m will also be constructedhese plans were developed under the
Memorandum of Agreement between the Tribes, the State of Moatahéhefederal
goverment (Montana Department of Transportatml. 2000).Each of these structures
will be designed and placed to ensure the maximum amount of wildlife passage across
the highway righof-way by a variety of the local specidéany of the concepts for these
structures and those discussed below were originally developed elsewhere, but the
specific locations antibcal concerns, in addition to more recent ideas and data from
similar structureswill likely dictate some changes in design features.

Drift fencing

The plans for mitigation of wildlife mortality also includes construction oin2 lsigh

wire fencing with wing fencing at terminal locations to accompany the crossing structures
described abovd&.he fencing will be placed to encourage wildlife movemewtird the
crossing structures. In arealereburrowing 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 willtake two formssigns to warn motorists of potential wildlife
hazards and sigrio inform motorists of wildlife crossing8Varning signs will alert
motoristsaboutpotential wildlife hazards in the highway rigbt-way. Informative

signing will assist motasts in learning about the presence of wildlife crossing structures,
as well as the rationale for their construction.

Wildlife escapestructures

Regardless of the presence of wildlife crossing structures, it is inevitable that wildlife will
occasionallybreach the fencing and enter the rightvay. To deal with such situations,
wildlife fencing will be constructetb assist wildlife in moving away from the highway
toward jumpout structures terminating in 206 vertical walls that will allow them to exit
through the fencing and leave the rigiftway. These types of structures have been
installed elsewhere and halveen used successfully big game animals.

Monitoring and research

Because of the number and types of wildlife crossing structures atettijos this

project and the need to evaluate the utility and degree of use of the various, @signs
extensive monitoringrogramis being developed&everal opportunities for research to
assess the use of the structures by wildlife and their impactwifzbifie use will be
possible These efforts will be cordinated by representatives of the three governments,
academic institutiongnd other entities to achieve the greatest degree of knowledge
possible.
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Mitigation for habitatloss ordegradation

The primary habitat mitigationlentified inthe proposals for the reconstruction of

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

construction activitesT he Conf eder ated Salish and Koot en:
ConservatiorPlan (Confederated Salish and Kootenai Tribes 2000) outlines an approach

that preserves and mitigates for adverse impacts to wetland and riparian HEfbigats.

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

andthe decline in wetland and riparian quality on the Reservaliomlongterm goal of

the plan is to increase the acreage of wetlands and riparianardasprove the quality

of the resourcdt outlines a strategy for conservation and mitigation ekask 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 impadi#sider the directives of thiggect, the

Tribes acquired a tract of drained and degraded wetland habsg#tredhe habitatand

then sold the wetland mitigation credits to the Montana Department of Transportation to
assist the agency in meeting its wetland mitigation obligatiodenthe Federal Clean
Water Act andJS Army Corps of Engineers regulatiofts wetland mitigation.

Habitat fragmentation is a constant concern on the Flathead Indian Reservation, and
fragmentation duéo land uses, highway and road constructeomd subdivision activities

are major issues (Confederated Salish and Kootenai Tribes 1994, T99@). Tr i be s 0
concerns have amdict bearing on the Highway 98aonstruction projecAs a result, the

Tribes sea variety of policies and planning tools ‘©nbal landsto manage human

growth pressures, habitat degradation isguigeway construction impactand

subdivision pressureBecause much of the Reservation consists ofTrrdral lands, the

Tribes also work closely with other appropriate governaleagenies at the local,

county, stateand 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$ Highway 93 through the Flathead Iadi
Reservation has been a long and arduous task that continues toward resogigad.of
merely paving a sterile rigittf-way over the shortest route between twamand

allowing the impact$o occur it now seems both possible and practioachieve

positive outcomes for wildlife and habitat when designing a highWag insistence of

the Tribes that th&lS Highway 93 Reconstruction Project highway be designed as a safe,
environmentallyfriendly roadwill ensure the continuance of wildlife atite habitats

they require.
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