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EXECUTIVE SUMMARY  

The U.S. has an estimated 1-2 million animal-vehicle collisions (AVCs) occur each year at an 

estimated cost of $8.4 billion annually (Huijser et al. 2008; Sullivan 2011). Crashes resulting in 

human injuries and fatalities have been documented to be higher for Native Americans than for 

any other groups in the U.S. (Shinstine et al., 2015).  Tribal transportation stakeholders recognize 

that there are many factors that make addressing highway safety difficult for tribes including: 

lack of resources, lack of crash data, poor data accuracy, and the challenges of working across 

jurisdictional lines with state, local, and federal agencies (Shinstine et al., 2015).  

From 1996-2012, the Blackfeet Tribe Motor Vehicle Crash Site Identification Project identified 

385 collisions that involved domestic (n=291) and wild (n=94) animals, ranking them as the third 

and fourth most common causes, respectively, of motor vehicle crashes on the Blackfeet 

Reservation. In addition to the human costs associated with AVCs, roads and traffic are also a 

serious concern for wildlife habitat connectivity and biological conservation.  

This project represents the first Reservation-wide AVC study, which identifies, prioritizes, and 

proposes mitigation measures for road stretches with the highest incidence of AVCs. In addition 

to crash and carcass data (i.e. animal mortality data), the resulting AVC Reduction Master Plan 

also incorporates animal movement data and connectivity modeling output to identify areas on 

the Reservation with the greatest conservation value, where preserving connectivity across roads 

is critical for wildlife, and where wildlife are most likely cross roads and encounter vehicle 

traffic on a regular basis.  

Our initial screening of Reservation roads identified 42 mile segments as having high value 

across prioritization characteristics or exceptionally high value for any single characteristics. 

These segments were clustered in 15 distinct stretches of road that ranged in length from 1 to 5 

miles. Many stretches included road segments that were identified as high priority based on 

multiple characteristics. The majority of the priority stretches occurred along US 89 and US 2, 

the two roads with the highest traffic volumes within the Reservation.  

A Technical Advisory Team made up of local and regional wildlife and transportation agency 

staff, and road ecology experts visited each of the 15 priority stretches and developed the site-

specific mitigation recommendations contained in this report. The researchers also present 

recommendations to address livestock AVCs on off-system routes, which were not prioritized in 

the analysis due to the lack of available data, but which were repeatedly brought up as high risk 

areas in our public meetings. In addition, we present a cost-benefit analysis, potential funding 

sources for implementing the recommended mitigation measures, as well as identifying policy 

and enforcement challenges and solutions for addressing livestock AVCs.  

The final AVC Reduction Master Plan provides direction and is intended to serve as a blueprint 

for the Blackfeet Nation, which may then propose specific collision-reducing mitigation projects 

for further development, design, and construction. 
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1. INTRODUCTION  

1.1. Background 

 

Vehicle collisions with large animals are a frequent occurrence in many parts of the world 

(Farrell and Tappe 2007; Grilo et al. 2018; Jeganathan et al. 2018) and can result in animal 

mortality, property damage, and human injuries or fatalities (Bissonette et al. 2008; Huijser et al. 

2008). In the United States, animal-vehicle collisions (AVCs) and associated human fatalities 

have increased by at least 50 percent since 1990. The U.S. has an estimated 1-2 million AVCs 

occur each year at an estimated cost of $8.4 billion annually (Huijser et al. 2008; Sullivan 2011). 

Crashes resulting in human injuries and fatalities have been documented to be higher for Native 

Americans than for any other groups in the U.S. (Shinstine et al., 2015).  Tribal transportation 

stakeholders recognize that there are many factors that make addressing highway safety difficult 

for tribes including: lack of resources, lack of crash data, poor data accuracy, and the challenges 

of working across jurisdictional lines with state, local, and federal agencies (Shinstine et al., 

2015). 

From 1996-2012, the Blackfeet Tribe Motor Vehicle Crash Site Identification Project identified 

385 collisions that involved domestic (n=291) and wild (n=94) animals, ranking them as the third 

and fourth most common causes, respectively, of motor vehicle crashes on the Blackfeet 

Reservation. Collisions with domestic animals (n=3) ranked as the third highest cause of human 

fatality-related crashes, and collisions with domestic (n=113) and wild animals (n=20) ranked as 

the third and seventh highest causes of human injury-related crashes on the Reservation during 

the same period. These data do not include unreported collisions. 

In addition to the human costs associated with AVCs, roads and traffic are also a serious concern 

for wildlife habitat connectivity and biological conservation. The Blackfeet Nation is located in 

northern Montana east of Glacier National Park along the Canadian border and supports a high 

diversity of wildlife species, partly due to its location in the transition zone between the Northern 

Great Plains and the Rocky Mountains and relatively abrupt elevation changes (Blackfeet CEDS, 

2018). The Reservation provides a variety of wildlife habitats, including conifer forests of 

various ages, extensive aspen stands interspersed with meadows and riparian areas, prairie 

potholes, native grasslands, and agricultural crop land. It is home to moose, elk, grizzly bear, 

black bear, mule deer, swift fox, and many other species (Blackfeet CEDS, 2018). In addition to 

addressing the human safety concerns associated with AVCs, this project also seeks to identify 

areas where the road network intersects critical corridors that provide habitat connectivity for the 

Blackfeet Nationôs diverse wildlife, which are culturally, spiritually, and economically important 

to the people of the Blackfeet Nation (Blackfeet CEDS, 2018). 

 

1.2. Differences in AVCs: Livestock vs Wildlife 

 

Much of what is known about AVCs comes from the scientific discipline of road ecology, which 

has developed rapidly over the past several decades and seeks to understand and mitigate the 

impacts of roads on ecological systems (Spellerberg 1998; Forman et al. 2003; Van der ree et al. 
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2015). Most road ecology research focuses on vehicle collisions with wildlife species, especially 

large ungulates such as whitetail deer, mule deer, elk, and moose, which account for the vast 

majority of AVCs in North America (Huijser et al. 2008). Collisions with domestic livestock 

(e.g., cattle, horses, and sheep) are typically not differentiated from collisions with wildlife in 

data collection systems used by transportation departments, law enforcement agencies, natural 

resource agencies, and motor vehicle insurance companies. In most scientific analyses, collisions 

with domestic animals are either lumped together with collisions involving wildlife or are 

excluded altogether. This lack of differentiation between domestic animal-vehicle collisions 

(DAVCs) and wildlife-vehicle collisions (WVCs) is also common among traffic safety studies 

conducted by transportation agencies and public health researchers, and limits our understanding 

of where, when, and how frequently DAVCs occur, and whether these patterns differ from those 

for WVCs. 

 

Recent research by the Center for Large Landscape Conservation and the Western Transportation 

Institute at Montana State University (Creech et al. in Press) indicates that DAVCs and WVCs in 

Montana differ with respect to timing, location, and frequency. WVCs exhibit two diel peaks 

(dawn and dusk) versus only one prominent peak (late evening/early night) for DAVCs. 

Statewide, DAVCs are over-represented relative to WVCs in most eastern Montana counties and 

are under-represented in most western Montana counties. At finer spatial scale (i.e., 1-mile road 

segments), WVC and DAVC hotpots do not show strong overlap in many areas. Perhaps most 

relevant to this study, the Blackfeet Reservation is a major outlier with respect to the proportion 

of AVCs involving domestic animals; while DAVCs account for only 7 percent of AVCs 

statewide, they account for 59 percent of AVCs on the Blackfeet Reservation (Creech et al. in 

press) These findings suggest that DAVCs warrant greater attention on the Reservation and may 

represent a high priority for management and mitigation measures. In addition to being relatively 

common on the Reservation, DAVCs are more dangerous to motorists on a per-collision basis 

than WVCs. 

 

For these reasons, we treat DAVCs and WVCs independently in this report. This is critical 

because DAVC and WVC hotspots may occur in different locations along the Reservationôs road 

network, and the most appropriate mitigation measures for DAVC hotspots may differ from 

those for WVC hotspots. We take these distinctions into account in our site-specific 

recommendations. 

 

1.3. Project Goal and Tasks 

 

Although there is interest in the Blackfeet community in reducing collisions between motorists 

and animals, there is currently no Reservation-wide assessment of the highest-priority road 

stretches to mitigate for high rates of AVCs. Without such a priority list, it is difficult to 

determine the best locations to invest scarce tribal transportation safety dollars to help reduce 

AVCs on the Reservation. The Animal-Vehicle Collision Reduction Project described in this 

report seeks to fill that gap by developing the first Reservation-wide Animal-Vehicle Collision 

Reduction Master Plan, which identifies, prioritizes, and proposes mitigation measures for road 

stretches with the highest incidence of AVCs. This report also incorporates animal movement 
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data and connectivity modeling output to identify areas on the Reservation with the greatest 

conservation value, where preserving connectivity across roads is critical for wildlife, and where 

wildlife are most likely cross roads and encounter vehicle traffic on a regular basis. 

The final Animal-Vehicle Collision Reduction Master Plan provides direction and serves as a 

blueprint for the Blackfeet Nation, which may then propose specific collision-reducing 

mitigation projects for further development, design, and construction. The tribeôs consultation 

with local, state, and federal agencies, as well as with tribal members and local citizens, and 

other interested stakeholders was critical during plan development. The plan also considers and 

incorporates all wildlife  and road safety data and information that was available at the time of its 

development. Finally, the plan also draws on (1) traditional ecological knowledge collected and 

compiled through public meetings and a mapping exercise, and (2) results of a field evaluation of 

priority road stretches conducted by a Technical Advisory Team of researchers, tribal, state, and 

local biologists, engineers, and transportation experts. 

Project Tasks included: 

1. Gathering and synthesizing existing AVC data 

2. Holding a public meeting and conducting a mapping exercise to get feedback from 

community members on AVC locations and animal movement data 

3. Identifying priority road stretches for implementing mitigation 

4. Conducting field evaluation of priority road stretches 

5. Recommending site-specific mitigation measures to reduce collisions 

6. Conducting cost-benefit analysis for mitigation measures 

7. Identifying potential funding sources for implementing mitigation measures 
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2. METHODOLOGY  

2.1. Study area 

 

The study focused on a subset of roads within the Blackfeet Reservation for which adequate data 

were available for identifying high-priority mitigation sites. We included all roads maintained by 

the Montana Department of Transportation (MDT), often referred to as ñOn-Systemò routes. We 

also included several paved ñOff-Systemò routes identified as problematic for AVCs in initial 

scoping discussions with tribal members. A full list of study roads and their characteristics can 

be found in Table 1. When identifying priority locations for mitigation, we used mile segments ï 

i.e., segments of road between consecutive mile markers ï as our spatial unit of analysis. Most of 

the study roads had physical reference markers (i.e., roadside mile posts) that we used to define 

mile segments. However, some Off-System roads either lacked physical reference markers or we 

were unable to obtain geographic coordinates for reference markers because those roads were 

inaccessible at the time of the analysis (Table 1); in these cases, we created virtual reference 

markers in a Geographic Information System (GIS) at one-mile increments. It is important to 

note that results for these roads do not align with any existing physical markers, and coordinates 

of virtual markers must be used to locate mile segments along these roads. 

 

Table 1. Description of roads included in Blackfeet AVC reduction study. 

Road name 

Length within 

Reservation (miles) 

Reference 

markers1 

US Highway 89 75.0 Physical 

US Highway 2 49.0 Physical 

Montana Highway 464 (Duck Lake Road) 33.6 Physical 

Heart Butte Road 31.3 Physical 

Montana Highway 213 (Chalk Butte Rd) 29.7 Physical 

Montana Highway 358 (Cutbank-Valier Highway) 20.4 Physical 

Montana Highway 444 (Meriwether Road) 19.8 Physical 

Starr School Road 13.4 Physical 

Birch Creek Road 12.5 Virtual 

Badger Creek Road 12.0 Physical 

Montana Highway 49 (Looking Glass Road) 11.7 Virtual 

Montana Highway 17 (Chief Mountain 

International Highway)  
10.7 Virtual 

Many Glacier Road 4.8 Virtual 
1 ñPhysicalò reference markers are those for which a roadside marker is physically present. ñVirtualò reference 

markers were created in a GIS for roads that lacked physical markers for the purposes of this study only. 

 

2.2. Data sources 
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We acquired a diversity of data sets to inform our analyses of AVC risk on the Blackfeet 

Reservation. These data sets could be roughly classified into five categories: (1) law enforcement 

records from AVCs; (2) records of animal carcasses observed along roads; (3) observations of 

live animals on or near roads; (4) observations of animal trails along roads; and (5) other 

ecological data such as wildlife telemetry locations, habitat models, and connectivity models. In 

addition to standard data sources used in AVC research (e.g., natural resource agency records, 

transportation department records, scientific publications), we solicited information from local 

residents on locations of animal-vehicle conflict along Reservation roads. This ñtraditional 

ecological knowledgeò (TEK) shared by residents largely fell into the aforementioned categories 

(carcass, live animal observations, and wildlife habitat observations) and was based on both 

long-term experiences and recollection of individual events. 

Data sources varied with respect to temporal extent, spatial extent, locational accuracy, and 

number of observations. Information on these and other characteristics is provided for each data 

set in Table 2. Below, we briefly describe the data sets in each of the aforementioned categories. 

All data labelled as Traditional Ecological Knowledge (TEK) was collected during a public 

meeting, held at the Blackfeet Community College in spring of 2019, where the researchers 

conducted a community mapping exercise. During this mapping exercise residents and members 

of the local community were asked to identify points on large maps of the Reservation where 

they are seeing animals (alive or dead) on or near roads. We had over 160 data points collected 

through the community mapping exercise, which was extremely informative particularly for off-

system routes (not maintained by MDT) where there was very little available data on AVCs 

aside from the Montana Highway Patrol crash records. 

Crash data: We obtained Montana Highway Patrol (MHP) records for crashes occurring from 

2008-2017 within the Reservation via a data request submitted to MDT. These records included 

the date, time, location, and animal type (domestic versus wildlife) of all AVCs to which MHP 

responded. We calculated the number of recorded wildlife crashes and the number of recorded 

domestic animal crashes within each road mile segment as metrics of AVC risk. 

Carcass data: We obtained data on animal carcasses observed along Reservation roads from 

five sources: (1) MDT maintenance personnel records from 2008-2017, which only covered On-

System routes that MDT is responsible for maintaining; these records may also be biased by 

spatially inconsistent sampling effort; (2) records of wildlife and domestic animal carcasses 

removed from roads by Blackfeet Fish & Wildlife Department (BFWD) game wardens from 

2014-2018; (3) records of livestock carcasses removed from roads by Blackfeet Lands 

Department (BLD) staff in 2018, typically in response to reports from local residents; (4) 

information on carcasses observed by local residents (i.e., TEK); (5) Records of wildlife 

carcasses recorded by Blackfeet agency personnel using the Tribal Roadkill Observation and 

Data System (ROaDS) smart phone application in 2018-2019 (though some technical difficulties 

reduced the number of data collectors that were able to contribute). 

Live animal observations: We obtained records of observations of live animals on or near roads 

from four sources: (1) BFWD records of live wildlife observations from 2014-2018; (2) BLD 

observations of live livestock from 2018; (3) information on live wildlife or livestock observed 

by local residents (TEK); (4) observations of live wildlife and domestic animals recorded by 

Blackfeet agency personnel using the Tribal ROaDS smart phone application in 2018-2019 

(though some technical difficulties reduced the number of data collectors that were able to 

contribute). 
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Animal trails: Data from transect surveys for animals trails along portions of Chief Mountain 

International Highway and US 89 were provided by Brandon Kittson, a Blackfeet tribal member 

and recent Salish Kootenai College graduate. Mr. Kittson collected these data as part of his 

undergraduate thesis (Kittson 2019). In addition, we supplemented these data with a small 

number of animal trail observations made along U.S. Highway 2 west of the town of East Glacier 

by Becca Holdhusen using a similar methodology. Animal trails data did not distinguish between 

trails made by domestic animals and those made by wildlife. 

Other ecological data: We obtained telemetry data from BFWD for eight grizzly bears outfitted 

with GPS collars from 2016-2018 and used telemetry locations to infer locations of road 

crossings. We converted locations into movement paths by assuming straight-line travel between 

consecutive telemetry fixes, limiting our analysis to fixes separated by less than eight hours to 

minimize potential deviation from assumed straight-line paths. We then determined where these 

inferred movement paths intersected the road network (i.e., approximate locations of grizzly bear 

crossings). 

We used geospatial data from Krosby et al. (2018) on riparian climate corridors to determine 

where roads intersect riparian zones that are likely to facilitate climate-induced species range 

shifts. This data set included a resiliency index for each riparian zone based on its ability to 

facilitate range shifts and serve as a climate micro-refugium, which was estimated based on the 

temperature gradient along its length and its degree of canopy cover, solar insolation, and human 

modification. 

We used geospatial data from Dickson et al. (2016) on ecological connectivity to determine 

where roads intersect major dispersal corridors. This data set was the product of a Circuitscape 

analysis of species-neutral connectivity among large protected areas within the western U.S., and 

it generated a connectivity value for each landscape pixel reflecting its estimated contribution to 

West-wide connectivity. Movement was assumed to be more difficult through areas with more 

rugged topography and higher degree of human modification. 

Finally, we received information from local residents (TEK) through the community mapping 

exercise regarding the presence of wildlife habitat along the road network. Observations were 

classified as pertaining to movement habitat, denning/nesting habitat, or general habitat. 

 

Table 2. Description of data sets used in analysis. 

Data set Description 

Sampling 

period 

Spatial 

extent 

Sample 

size1 Precision2 

MDT wildlife 

carcasses 

Carcasses of wildlife recorded 

by Montana Dept. of 

Transportation maintenance 

personnel 

2008-2017 
On-system 

routes 
142 Good 

MDT domestic 

animal carcasses 

Carcasses of domestic animals 

recorded by Montana Dept. of 

Transportation maintenance 

personnel 

2008-2017 
On-system 

routes 
69 Good 
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Data set Description 

Sampling 

period 

Spatial 

extent 

Sample 

size1 Precision2 

MHP wildlife 

crashes 

Records of vehicle collisions 

with wildlife from Montana 

Highway Patrol 

2008-2017 
All study 

roads 
131 Good 

MHP domestic 

animal crashes 

Records of vehicle collisions 

with domestic animals from 

Montana Highway Patrol 

2008-2017 
All study 

roads 
181 Good 

BFWD wildlife 

carcasses 

Records of wildlife carcasses 

reported to Blackfeet Fish & 

Wildlife  Dept. 

2014-2018 
All study 

roads 
14 Moderate 

BFWD domestic 

animal carcasses 

Records of domestic animal 

carcasses reported to Blackfeet 

Fish & Wildlife  Dept. 

2014-2018 
All study 

roads 
9 Moderate 

BFWD wildlife 

alive on road 

Records of live wildlife on or 

near roads reported to Blackfeet 

Fish & Wildlife Dept. 

2008-2009, 

2015-2018 

All study 

roads 
6 Moderate 

BLD domestic 

animals alive on 

road 

Records of live domestic 

animals on or near roads 

reported to Blackfeet Lands 

Dept. 

2018 
All study 

roads 
171 Moderate 

BLD domestic 

animal carcasses 

Records of domestic animal 

carcasses reported to Blackfeet 

Lands Dept. 

2018 
All study 

roads 
31 Moderate 

Grizzly bear 

telemetry 

GPS collar locations from 

telemetry study of 8 grizzly 

bears 

2016-2018 
All study 

roads 
3413 Poor4 

Animal trail 

surveys 

Records of animal trails 

observed along portions of US 

89, MT 17, and US 2 during 

surveys conducted primarily for 

Brandon Kittson's undergraduate 

thesis research 

2016 (US 2 

data); 2017 

(MT 17 and 

US 89 data) 

MT 17; US 89 

(MP8-31); US 

2 (East 

Glacier to 

western 

boundary) 

349 Good 

TEK - wildlife 

carcasses 

Locations of wildlife 

carcasses/AVCs as identified by 

tribal members and local 

residents 

Not 

specified 

All study 

roads 
16 Poor 

TEK - domestic 

animal carcasses 

Locations of domestic animal 

carcasses/AVCs as identified by 

tribal members and local 

residents 

Not 

specified 

All study 

roads 
32 Poor 

TEK - domestic 

animals alive on 

road 

Locations of domestic animal 

carcasses/AVCs as identified by 

tribal members and local 

residents 

Not 

specified 

All  study 

roads 
146 Poor 

TEK - wildlife 

alive on road 

Locations of wildlife sightings 

on/near roads as identified by 

Not 

specified 

All study 

roads 
101 Poor 
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Data set Description 

Sampling 

period 

Spatial 

extent 

Sample 

size1 Precision2 

tribal members and local 

residents 

TEK - wildlife 

habitat 

Locations of wildlife movement 

corridors, general habitat, and 

denning/nesting habitat as 

identified by tribal members and 

local residents 

Not 

specified 

All study 

roads 
43 Poor 

Ecological 

connectivity 

Estimated value for facilitating 

ecological flows (e.g., wildlife 

movement) between protected 

areas in the western U.S., from 

Dickson et. (2016) 

NA 
Reservation-

wide 
NA Moderate5 

Riparian climate 

corridors 

Estimated value of riparian 

corridors for facilitating climate-

induced species range shifts, 

from Krosby et al. (2018) 

NA 
Reservation-

wide 
NA Moderate5 

ROaDS app 

wildlife 

carcasses 

Records of wildlife carcasses 

submitted by local residents 

using the Tribal ROaDS smart 

phone application 

2019 
All study 

roads 
5 Good 

ROaDS app 

wildlife alive on 

road 

Records of live wildlife on or 

near roads submitted by local 

residents using the Tribal 

ROaDS smart phone application 

2019 
All study 

roads 
16 Good 

ROaDS app 

domestic 

animals alive on 

road 

Records of live domestic 

animals on or near roads 

submitted by local residents 

using the Tribal ROaDS smart 

phone application 

2019 
All study 

roads 
44 Good 

1 Sample size is the total number of observations (e.g., carcasses, crashes, live animal sightings) along study roads. 

Note that observations spanning multiple mile segments were counted once for each 1-mile road segment within the 

indicated stretch of road. 
2 A rough categorical estimate of locational error associated with data set. Good: location recorded at time of 

observation with GPS coordinates. Moderate: location recorded at time of observation with road reference marker 

to nearest mile or with detailed location description based on local landmarks. Poor: location estimated based on 

memory of past events. 
3 Number of grizzly bear road crossings inferred from ~11,000 telemetry locations. 
4 Although raw grizzly bear data include precise GPS coordinates, this data set was considered to be of poor 

precision because the analysis used inferred locations of road crossings between consecutive animal relocations up 

to 8 hours apart, which were estimated with potentially large error based on assumption of straight-line travel. 
5 Data set consists of connectivity model output rather than locations of specific events, and was assigned to the 

moderate precision category based on the spatial resolution of the model. 
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2.3. Indices of road segment importance 

 

We used each of the data sets described above to generate a road mile segment-level index of 

importance as a potential mitigation location. Data of the same type but from different sources 

(e.g., MDT carcass data and BLD carcass data) were analyzed separately but used the same 

index. Indices were calculated for data types as follows: 

Crash data: We calculated the number of recorded wildlife crashes or domestic animal crashes 

within each road mile segment as an index of AVC risk. 

Carcass data: We calculated the number of recorded wildlife carcasses or domestic animal 

carcasses within each road mile segment as an index of AVC risk. In rare cases where a record 

indicated multiple carcasses observed at a particular location and time, we treated each carcass as 

an independent observation. 

Live animal observations: We calculated the number of recorded wildlife observations or 

domestic animal observations within each road mile segment as an index of animal use intensity. 

Many live animal observation records indicated that multiple animals were observed 

simultaneously (e.g., a herd of cattle crossing a road); we treated these as a single observation 

rather than independent observations for each individual animal. 

Animal trails:  We calculated the number of recorded animal trails along each road mile segment 

as an index of animal use intensity. We were not able to distinguish between trails created by 

wildlife versus domestic animals. 

Other ecological data: We calculated the number of grizzly bear paths intersecting each road 

mile segment (i.e., number of inferred road crossings by bears) as an index of grizzly bear road 

use. We calculated the maximum resiliency index value from Krosby et al. (2018) of any riparian 

zones intersecting each road mile segment as an index of potential importance for climate change 

adaptation. We calculated the maximum connectivity value from Dickson et al. (2016) of the 

landscape pixels overlapping each road mile segment as an index of importance for general 

connectivity. We calculated the number of habitat observations by local residents per road mile 

segment as an index of wildlife habitat presence. 

 

Records from some data sets (e.g., live animal observations, habitat observations) contained 

locational information that spanned multiple road mile segments. For instance, a herd of cows 

may have been recorded between mile markers 10 and 13 along a road. In such cases, we 

attributed the record individually to each road mile segment contained within the reported 

segment of road. 

Most of our indices were based on counts of events (i.e., crashes, carcasses, live animals) 

observed within road mile segments. However, distances between consecutive physical reference 

markers were not always 1 mile along study roads (mean=0.98; range=0.14-2.42 miles), which 

could lead to biased comparisons among road mile segments of different lengths. To adjust for 

this bias, we divided the count within each road mile segment by the length of the segment, such 

that index values were expressed as counts per mile within each segment, regardless of its actual 

length. This procedure was applied to all datasets except the riparian climate corridor and 
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ecological connectivity datasets, for which indices were not based on counts per linear unit and 

thus did not require this bias correction. 

Many of our data sets contained records with unknown spatial precision or with significant 

locational error; for instance, locations of live animal observations or carcasses were often 

recorded only to the nearest mile marker, and in some cases only a description of a nearby 

landmark was provided. To account for this spatial uncertainty, we applied a moving window 

approach to most of our data sets, in which the index value for each road segment was 

recalculated as the mean of the values for that segment and its two neighboring segments. This 

smoothing function resulted in a more realistic representation of spatial uncertainty and 

minimized any effect of observations occurring at segment boundaries. Only the data sets based 

on ecological models (riparian climate corridors, ecological connectivity) were exempted from 

this procedure because they were not derived from error-prone observations of events. 

2.4. Initial screening of priority road segments 

We used the segment-level indices derived from data sets described above to identify an initial 

set of high-priority road segments for possible mitigation measures. This screening approach was 

necessary to narrow the scope of the subsequent field evaluation to a reasonably small set of sites 

to visit. We developed seven prioritization characteristics representing different reasons for 

considering a segment to be an important mitigation target: 1) wildlife-vehicle collision risk, 2) 

domestic animal vehicle-collision risk, 3) total AVC risk, 4) live wildlife on/near roads, 5) live 

domestic animals on/near roads, 6) all live animals on/near roads, and 7) regional conservation 

value. Characteristics are described in more detail in Table 3. Each characteristic was informed 

by a different subset of the 21 available data sets (Table 4). 

 

Table 3. Description of prioritization characteristics. 

Characteristic Description Evaluation method 

WVC risk Frequency of collisions with wildlife Data analysis 

DAVC risk Frequency of collisions with domestic animals Data analysis 

Total AVC risk Frequency of collisions with all animals Data analysis 

Live wildlife on/near roads 
Intensity of wildlife use of roads and roadside 

environments 
Data analysis 

Live domestic animals 

on/near roads 

Intensity of domestic animal use of roads and roadside 

environments 
Data analysis 

All animals on/near roads 
Intensity of all animal use of roads and roadside 

environments 
Data analysis 

Regional conservation value 

Contribution to regional conservation (if mitigated) by 

serving as a movement corridor or high-quality wildlife 

habitat at the regional scale 

Data analysis 

Local conservation value 

Contribution to regional conservation (if mitigated) by 

serving as a movement corridor or high-quality wildlife 

habitat at the local scale 

Field 

Mitigation options 
Type and engineering feasibility of mitigation measures 

that could be implemented 
Field 

Barrier effect 

Degree of negative impact on wildlife movement 

potential due to high traffic volume or non-wildlife -

friendly fencing 

Field 
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Characteristic Description Evaluation method 

Land security 

Presence/absence of ñsecuredò land (e.g., state, federal, 

private conservation easement) on both sides of road to 

allow for effective crossing structures 

Field 

Vulnerability Potential for future increase in AVC risk or negative 

impact to wildlife due to increased speed limit, traffic 

volume, road width, or number of lanes 

Field 

1 Characteristics evaluated using data analysis were assigned continuous values. Characteristics evaluated in the 

field were assigned to categories.  
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Table 4. Data sets used to calculate segment-level importance index for each prioritization characteristic. An ñXò indicates that the 

data set in that row was included in calculations for the characteristic in that column.  

Data set 

WVC 

risk  

DAVC 

risk  

Total 

AVC risk  

Live wildlife 

on/near road 

Live domestic 

animals on/ 

near road 

All live animals on/ 

near road 

Regional 

conservation 

value 

Animal trails along roads1        

Blackfeet F&W domestic animal carcasses  X X     

Blackfeet F&W wildlife carcasses X  X     

Blackfeet F&W wildlife alive on/near road    X  X  

Blackfeet Lands Dept. domestic animal 

carcasses  X X     

Blackfeet Lands Dept. domestic animals 

alive on/near road     X X  

Ecological connectivity among protected 

areas       X 

Grizzly bear telemetry inferred road 

crossings       X 

MDT domestic animal carcasses  X X     

MDT wildlife carcasses X  X     

MHP domestic animal crashes  X X     

MHP wildlife crashes X  X     

Riparian climate corridors       X 

Traditional ecological knowledge - 

domestic animal carcasses  X X     

Traditional ecological knowledge - wildlife 

carcasses X  X     

Traditional ecological knowledge - wildlife 

habitat       X 

Traditional ecological knowledge - 

domestic animals alive on/near road     X X  
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Data set 

WVC 

risk  

DAVC 

risk  

Total 

AVC risk  

Live wildlife 

on/near road 

Live domestic 

animals on/ 

near road 

All live animals on/ 

near road 

Regional 

conservation 

value 

Traditional ecological knowledge - wildlife 

alive on/near road    X  X  

Tribal ROaDS smart phone application - 

wildlife carcasses X  X     

Tribal ROaDS smart phone application - 

domestic animals alive on/near road     X X  

Tribal ROaDS smart phone application - 

wildlife alive on/near road    X  X  

1 Data set has limited spatial coverage and it is not clear whether animal trails should be considered evidence of AVC risk, potential wildlife crossings, or both. 

Accordingly, we used it to confirm priority locations suggested by other data sets, and not as part of our initial site selection process. 

 

Table 5. Characteristics of individual road mile segments within priority stretches. An ñXò indicates that the segment in that row was 

considered high priority for the characteristic in that column. 

 PRIORITY CHARACTERISTIC  

Priority 

stretch 

ID Route name 

Reference 

marker 

(start of 

mile 

segment) Composite 

Regional 

conservation 

value 

WVC 

risk 

DAVC 

risk 

Total 

AVC risk  

Live 

wildlife 

on/near 

road 

Live 

domestic 

animals 

on/near 

road 

All 

animals 

on/near 

road 

1 
Heart Butte Rd 14  X       

Heart Butte Rd 15  X       

2 
MT 49 

(Lookingglass Rd) 
2  X       

3 
Rte 358 (Cutbank-

Valier Hwy) 
16  X       

4 
Rte 464 (Duck 

Lake Rd) 
31 X   X     



Blackfeet AVC Reduction Master Plan  Methodology 

Center for Large Landscape Conservation  Page 14 

 PRIORITY CHARACTERISTIC  

Priority 

stretch 

ID Route name 

Reference 

marker 

(start of 

mile 

segment) Composite 

Regional 

conservation 

value 

WVC 

risk 

DAVC 

risk 

Total 

AVC risk  

Live 

wildlife 

on/near 

road 

Live 

domestic 

animals 

on/near 

road 

All 

animals 

on/near 

road 

Rte 464 (Duck 

Lake Rd) 
32 X   X     

Rte 464 (Duck 

Lake Rd) 
33 X X  X     

5 

US 2 206 X  X  X    

US 2 207 X X X  X    

US 2 208 X  X  X    

US 2 209 X X       

US 2 210  X       

6 

US 2 245      X   

US 2 246      X   

US 2 247 X  X  X X   

US 2 248 X  X  X    

US 2 249 X  X  X    

7 US 2 254 X  X  X X   

8 
US 89 10      X   

US 89 11 X     X   

9 

US 89 22      X   

US 89 23 X     X  X 

US 89 24 X     X  X 

US 89 25 X   X  X   

US 89 26 X   X     

10 US 89 30    X     

11 

US 89 35 X      X  

US 89 36 X  X      

US 89 37 X        
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 PRIORITY CHARACTERISTIC  

Priority 

stretch 

ID Route name 

Reference 

marker 

(start of 

mile 

segment) Composite 

Regional 

conservation 

value 

WVC 

risk 

DAVC 

risk 

Total 

AVC risk  

Live 

wildlife 

on/near 

road 

Live 

domestic 

animals 

on/near 

road 

All 

animals 

on/near 

road 

US 89 38 X X       

12 
US 89 43 X  X  X    

US 89 44 X  X  X    

13 US 89 85  X       

14 

US 89 94    X   X X 

US 89 95 X   X X  X X 

US 89 96 X   X   X X 

US 89 97 X   X   X X 

US 89 98       X  

15 

US 89 101       X X 

US 89 102       X X 

US 89 103       X X 

US 89 104       X X 
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Establishing a segment-level importance index for each prioritization characteristic required 

combining results across the multiple datasets associated with that characteristic. We first 

rescaled index values for all data sets to range between 0 and 1 to allow valid comparisons across 

data sets. We then implemented a weighted averaging approach in which the contribution of each 

data set to the overall importance index for a given characteristic was a function of that data setôs 

sample size (e.g., number of crashes or carcasses included in data set) and spatial precision 

(categorized as ñgoodò, ñmoderateò, or ñpoorò; see Table 2 for category descriptions). Initial 

weights were calculated as the proportion of the total sample size (i.e., sum of sample sizes 

across all data sets included in characteristic) comprised by each individual data set. We then 

modified these initial weights by multiplying them by 1, 0.75, and 0.5 for data sets with good, 

moderate, and poor precision, respectively; this down-weighted the contribution of data sets in 

which we had less confidence because locations were recorded with greater potential spatial 

error. We rescaled the modified weights to sum to 1, then calculated the weighted mean of 

segment-level indices for data sets included in a characteristic as an overall segment-level 

priority index for that characteristic. 

If data were missing for a data set in a given road segment (e.g., for data sets that did not include 

sampling of all study roads), then that data set was assigned a weight of 0 for that segment and 

weights for the remaining data sets were rescaled proportionally to sum to 1. We modified our 

weighting method slightly for the regional conservation value characteristic because sample sizes 

for some data sets included in this characteristic could not be defined (e.g., connectivity models); 

for this characteristic, we assumed that all data sets had the same sample size. 

To identify high-priority sites for field evaluation, we calculated the unweighted mean of each 

segmentôs index values across all seven prioritization characteristics as a composite index. We 

then selected the 25 segments with the highest composite index value as high-priority segments. 

This approach tends to select segments with high index values across multiple characteristics, but 

may overlook segments that are extremely important for a single characteristic despite having 

lower composite index values. To capture these outliers, we added any segment that ranked 

within the top 10 among all segments for any characteristic to our list of priority sites if it had 

not already been selected based on composite index value. 

Many of the 1-mile road segments on our priority sites list were spatially adjacent and formed 

continuous, multi-segment stretches of road. We considered adjacent 1-mile segments (forming 

stretches up to 5 miles in length) as a single priority stretch for field evaluation, but used finer-

scale, 1-mile segment-level data to help select locations for mitigation within priority stretches 

(Table 5). In total, our analysis identified the top 15 priority stretches in which to conduct field 

evaluations for potential mitigation measures (Table 6, Figure 1). 

 

Table 6. Priority road stretches selected for further field investigation, with priority 

characteristics for each stretch based on data analysis. 

Route name 

Priority 

stretch 

ID 

Start 

reference 

marker 

End 

reference 

marker Priorities within stretch1 

Heart Butte Rd 1 14 16 RCV 

MT 49 (Lookingglass Rd) 2 2 3 RCV 

Rte 358 (Cutbank-Valier Hwy) 3 16 17 RCV 
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Rte 464 (Duck Lake Rd) 4 31 34 COMP, DAVC, RCV 

US 2 5 206 211 COMP, RCV, TAVC, WVC 

US 2 6 245 250 COMP, TAVC, WLO, WVC 

US 2 7 254 255 COMP, TAVC, WLO, WVC 

US 89 8 10 12 COMP, WLO 

US 89 9 22 27 COMP, DAVC, TLO, WLO 

US 89 10 30 31 DAVC 

US 89 11 35 39 COMP, DALO, RCV, WVC 

US 89 12 43 45 COMP, TAVC, WVC 

US 89 13 85 86 RCV 

US 89 14 94 99 
COMP, DALO, DAVC, 

TAVC, TLO 

US 89 15 101 105 DALO, TLO 
1 Characteristics for which at least one road mile segment within the priority stretch was considered high priority. 

COMP = composite index (weighted mean of all characteristics); DAVC = domestic animal-vehicle collision risk; 

DALO = live domestic animal on/near road; TALO = total live animals on/near road; TAVC = total animal-vehicle 

collision risk; RCV = regional conservation value; WLO = live wildlife on/near road; WVC = wildlife-vehicle 

collision risk. 
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2.5. Field evaluation 

Priority stretches were visited in the field on June 4th and 5th, 2019, and evaluated for potential 

mitigation measures. The authors of this report and an interdisciplinary Technical Advisory 

Team of biologists, transportation ecologists, and engineers drove each priority stretch, looking 

for the most suitable locations within each stretch to further evaluate for potential mitigation 

measures. Our Technical Advisory Team included the following individuals: 

 

¶ Blackfeet Nation Fish and Wildlife Department (BFWD) - Dustin Weatherwax  

¶ Western Transportation Institute, Montana State Univ. (WTI) - Marcel Huijser  

¶ Center for Large Landscape Conservation ï Rob Ament, Renee Callahan, and Liz 

Fairbank 

¶ Montana Department of Transportation (MDT) - Paul Sturm and Steve Prinzing 

¶ U.S. Fish and Wildlife Service (USFWS) - Mark McGrath 

¶ Federal Lands Highways (FLH) - Matt Hinshaw 

 

To assist in ranking sites for mitigation priority, we developed a field evaluation matrix. The 

matrix was used to evaluate each site by assigning a subjective score from 1 (low priority) to 5 

(high priority) for each of the following 12 criteria: 

 

1. Wildlife -vehicle collision risk: Frequency of collisions with wildlife 

2. Domestic animal vehicle-collision risk:  Frequency of collisions with domestic animals 

3. Total AVC risk:  Frequency of collisions with all animals 

4. Live wildlife on/near roads: Intensity of wildlife use of roads and roadside 

environments 

5. Live domestic animals on/near roads: Intensity of domestic animals use of roads and 

roadside environments 

6. All live animals on/near roads: Intensity of all animal use of roads and roadside 

environments 

7. Regional conservation value: Contribution to regional conservation (if mitigated) by 

serving as a movement corridor or high-quality wildlife habitat at the regional scale 

8. Local conservation value: Contribution to regional conservation (if mitigated) by 

serving as a movement corridor or high-quality wildlife habitat at the local scale 

9. Mitigation options: Type and engineering feasibility of mitigation measures that could 

be implemented 

10. Barrier effect:  Degree of negative impact on wildlife movement potential due to high 

traffic volume or non-wildlife-friendly fencing 
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11. Land security: Presence/absence of ñsecuredò land (e.g., state, federal, private 

conservation easement) on both sides of road to allow for effective crossing structures 

12. Vulnerability: Potential for future increase in AVC risk or negative impact to wildlife 

due to increased speed limit, traffic volume, road width, or number of lanes 

 

Criteria 1-7 were scored before the field evaluation based on data analysis (and confirmed or 

adjusted by local and regional experts during the field evaluation), while criteria 8-12 were 

scored in the field by the researchers and the Technical Advisory Team. At the end of the field 

evaluation, each site was assigned an overall score (from 1 to 5) based on the average from each 

of the 12 evaluation criteria. 

For scoring the criteria based on data analysis (see 1-7 above), the researchers used categories 

based on the mean percentiles for each priority stretch to give a score from 1 (low priority) to 5 

(high priority). The scoring categories for the criteria based on data analysis are described in 

Table 7 below. 

 

Table 7. The categories used to score the criteria based on data analysis. 

Score Percentile Categories Description 

5 95-100% The 5% of stretches with the highest index values 

4 75-94.9% The next 20% of stretches with the highest index values 

3 50-74.9% The next 25% of stretches with the highest index values 

2 25-49.9% The next 25% of stretches with the highest index values 

1 <24.9% The 25% of stretches with the lowest index values 

 

For scoring criteria (8-12) based on the field evaluation, the researchers and team of experts 

ranked each criteria with a score from 1 (low priority) to 5 (high priority). While many of these 

scores are based on expert opinion from the Technical Advisory Team, for land security we 

specifically describe what each score means: 

1. Housing or industrial/commercial development on both sides of site 

2. Housing or industrial/commercial development on one side of site, privately owned open 

space on other side (with unsecured easements) 

3. Privately owned open space lands on both sides, but without conservation easements 

4. Public lands (federal, state, or tribal) or private land with a conservation easement on one 

side of the site, open space on other side (without conservation easements) 

5. Public lands (federal, state, or tribal) or private lands with a conservation easement on 

both sides 
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3. RESULTS: PRIORITY ROAD SEGMENTS FOR FURTHER 

EVALUATION  

Our initial screening of potential priority sites identified 42 mile segments as having high value 

across prioritization characteristics or exceptionally high value for any single characteristics 

(Table 5, Fig. 1). These segments were clustered in 15 distinct stretches of road that ranged in 

length from 1 to 5 miles (Table 6). Many stretches included road segments that were identified as 

high priority based on multiple characteristics. The majority of the priority stretches occurred 

along US 89 and US 2, the two roads with the highest traffic volumes within the Reservation. 

 

Figure 1: Map of the 15 highest priority road stretches on the Blackfeet Reservation.  
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4. FIELD EVALUATION  AND MITIGATION RECO MMENDATIONS  

The Technical Advisory Team visited each of the 15 priority road stretches in the field on June 4 

and 5, 2019. Each site was evaluated using the Site Visit Matrix and was given a priority ranking 

(from 1 to 14 [with one tie], where 1 is the highest priority) based on AVC risk, conservation 

value, mitigation options, barrier effect of the road corridor and its vulnerability to future change, 

and land security. Many of the priority stretches included existing infrastructure that could be 

used to facilitate animal movements, such as a bridge spanning a riparian corridor. This existing 

infrastructure was evaluated in terms of (1) current ability to function as a wildlife crossing, and 

(2) potential for retrofitting to improve its ability to provide safe road crossing opportunities for 

large animals. 

Most roads on the Blackfeet Reservation experience relatively low traffic volumes at present, but 

there are many factors that may precipitate an increase in traffic volumes in the near future, 

including: increased tourism and visitation to Glacier National Park, which can be accessed via 

two entrances on the Blackfeet Reservation; increased natural resource use, such as oil and gas 

extraction, gravel mining, forestry, and wind energy development; human population growth; 

and the prospect of creating a Blackfeet National Park with free-roaming bison on the western 

side of the Reservation. These factors have the potential to spur on infrastructure development, 

including new road construction and increasing traffic volumes on existing roads (Blackfeet 

CEDS, 2018). 

Current traffic volumes may not pose a significant barrier effect to wildlife movement or a 

significant source of wildlife mortality on roads, but increases in traffic volumes in the near 

future may result in more conflict between wildlife and vehicles. Studies of traffic volume on US 

Highway 2 during two earlier periods (1999-2001 and 2012-2013) indicate that traffic volumes 

have increased substantially over the last 2 decades along the southern boundary of Glacier 

National Park ï an increase of 54% at mile marker 184 and 19% at mile marker 202 were 

documented (Waller and Miller 2015). Thus, while our recommendations are conservative and 

generally do not include extensive construction of wildlife crossing structures and wildlife-proof 

fencing, more extensive mitigation measures (e.g., a series of overpasses, underpasses, and 

wildlife-proof fencing) may become necessary to mitigate habitat fragmentation and conserve 

wildlife populations within the Reservationôs unique and diverse landscape if traffic volumes 

continue to increase. 

Studies in the region have found that roads can become an absolute barrier to wildlife 

movements at different thresholds for different species. A study of US Highway 2 immediately 

west of the Blackfeet Reservation found that traffic volumes significantly impacted grizzly bear 

movements and that increases in traffic have continued to sever bear movement across the 

highway (Waller and Miller 2015). Waller and Miller (2015) used 100 vehicles per hour as the 

threshold at which grizzlies were no longer able to get across the highway, although lower traffic 

volumes are known to create avoidance in grizzlies (Waller and Servheen 2005, Waller and 

Miller 2015). Similarly, a study in Wyoming found that traffic volumes of greater than 120 

vehicles per hour created an absolute barrier for mule deer (Riginos et al., 2019). 

Another issue that may create a need for mitigation measures in the future is the reintroduction 

and geographic expansion of bison within the Reservation. The Blackfeet Nation is currently 

working to bring free-roaming wild bison back to the Reservation through its Iinnii Initiative 

Program. This could have serious implications for conflict between animals and traffic, and for 
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the safety of motorists. The addition of a wild bison population on the landscape will likely 

require a shift in management of animal-road conflict, and it will likely require mitigation 

measures such as wildlife-proof fencing in combination with crossing structures ï such as 

overpasses and underpasses ï to allow bison and other animals to move freely across the 

landscape while keeping people and animals safe. 

The following site-specific recommendations are based on current conditions within the 

Reservation: 

4.1. Recommendations for Priority Road Stretches 

 

ü STRETCH 1:  Heart Butte Road MP 14-16. Average Daily Traffic=1,294 vehicles. 

Priority Rank: 11  

¶ This site was identified as a regional and local conservation priority, which was 

confirmed by BFWD Acting Director Dustin Weatherwax1. He noted that the entire 

Badger Creek drainage is an important movement corridor for a variety of wildlife 

species and provides connectivity from the alpine and forest environments of the west 

side of the Reservation to the shortgrass prairie environments in the east, as well as 

providing riparian vegetation for forage. 

¶ We evaluated the bridge over Badger Creek in the center of the stretch at MP 15. This 

bridge provides useable below-grade passage for a variety of wildlife species even during 

peak flow. This terrestrial passage is much larger throughout the rest of the year. 

¶ Bridge GPS coordinates (latitude/longitude decimal degrees, WGS84 datum): 48.327712, 

-112.974275 

¶ Allotted Tribal Lands exist on both sides of the stretch; this is open space with little 

chance of development. 

¶ This site is a low priority for mitigation  because traffic volumes here are very low 

(primarily local traffic traveling between the community of Heart Butte and Browning), 

the barrier effect is low, and the bridge that is currently in place should be functioning 

well for providing connectivity along the riparian corridor for animal movements. 

¶ Recommended Mitigation Actions: None at this time. 

 

WVC 

Risk 

DAVC 

Risk 

Total 

AVC 
Risk 

Live 

Wildlife 
on/near 

rd 

Live 

dom. 
on/near 

rd 

All 

animals 

on/near 

rd 

Reg. 

cons. 
value 

Local 

cons. 
value 

Mitigation 

options 

Barrier 

effect 

Land 

Security 

Vulnerability AVG 

Score 

2 3 3 4 3 3 5 5 5 1 3 1 3.16 

                                                 

1 For purposes of this section, we will use institutional titles and affiliations in effect as of June 4-5, 2019, the date of 

the site visits/field evaluations. 
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Figure 2: Map of Stretch 1. 
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ü STRETCH 2:  Looking Glass Rd (MT49). Average Daily Traffic=2,251 vehicles. 

Priority Rank: 10.  

¶ This site was identified as a regional and local conservation priority based on data 

analysis, which was confirmed by BFWD Acting Director Dustin Weatherwax. He noted 

that this area is extremely important for wildlife and that the Two Medicine River 

drainage on the Reservation is a very important movement corridor for a variety of 

wildlife species. The Two Medicine River drainage provides connectivity from the alpine 

and forest environments of the west side of the Reservation to the shortgrass prairie 

environments in the east, as well as providing riparian vegetation for forage. This 

particular location is less than 2 miles from the eastern border of Glacier National Park 

and sits right at the transition zone between forest and grassland. 

¶ We evaluated the bridge over the Two Medicine River in the center of this 1-mile stretch. 

Unfortunately, there is no good terrestrial passage for wildlife under this bridge because 

steep banks covered in boulders extend right to the waterôs edge. Terrestrial animals, 

especially ungulates, are likely currently forced to cross the road at-grade to move along 

the riparian corridor. 

¶ Bridge GPS coordinates: 48.470363, -113.236818 

¶ Private (fee) land that currently consists of open space surrounds the stretch. This could 

be a potential area to work on getting a conservation easement to ensure that the land 

retains its value for wildlife and habitat connectivity. In addition, the Blackfeet Nation is 

currently working on developing the first Tribal National Park, which would border 

Glacier National Park on the west side of the Reservation. This area would be a part of 

the proposed park. 

¶ Recommended Mitigation Actions: Improve terrestrial passage underneath the bridge. 

This would likely require additional bridge length because the current structure of the 

bridge leaves little room outside of the river for animal movements. Adding to the bridge 

length should be considered when the aging bridge is replaced, and could be considered 

as a stand-alone project. Night-time road closures (excepting local residents and 

emergency services) may also be appropriate in this section, especially if the bridge is not 

retrofitted to include terrestrial passage. This would be even more critical if Looking 

Glass Road were to become a park road, ensuring that even if traffic volumes/visitation 

were to increase significantly after the formation of the park, animals would still be able 

to cross safely after dark. 
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their projection does not include the potential for this area to become a park and see substantial 

increases in visitation, recreational use, camping, etc. 

 

Figure 3: Map of Stretch 2. 
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ü STRETCH 3:  Route 358 (Cutbank-Valier Highway) MP 16. Average Daily Traffic=734 

vehicles. 

Priority Rank: 12  

¶ This site was identified as a regional and local conservation priority based on data 

analysis, which was confirmed by BFWD Acting Director Dustin Weatherwax. He noted 

that the Two Medicine River drainage on the Reservation is a very important movement 

corridor for a variety of wildlife species. In this area, on the eastern side of the 

Reservation, the Two Medicine River drainage provides diverse riparian vegetation for 

wildlife forage, in contrast with the surrounding high plains. 

¶ We evaluated the bridge over the Two Medicine River around MP 16.8. This bridge 

provides safe terrestrial passage for animal movements below grade. 

¶ Bridge GPS coordinates: 48.470363, -113.236818 

¶ Private (fee) land that currently consists of open space surrounding the stretch. 

¶ Recommended Mitigation Actions: None at this time due to very low traffic volume, low 

AVC rate, and little expectation for this to change. The bridge currently provides for 

wildlife connectivity across the road corridor. 
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Figure 4: Map of Stretch 3. 
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ü STRETCH 4: Duck Lake Rd (Route 464) MP 31-33. Average Daily Traffic=451 vehicles. 

Priority Rank: 7  

¶ This site was identified as a regional and local conservation priority and a domestic AVC 

priority based on data analysis. BFWD Acting Director Dustin Weatherwax confirmed 

that this area is very important for grizzly bears including sows and cubs based on GPS 

collar data. 

¶ Data collected by Brandon Kittson, a student at Confederated Salish Kootenai College, 

found 10 animal trails within 1.2 miles of this priority stretch. 

¶ The stretch is located in the northwest section of the Reservation. The landscape in this 

area is primarily forested and located between Duck Lake and Lower Saint Mary Lake 

and includes networks of streams, wetlands, and riparian habitat. 

¶ MDT recently installed over 7 miles of new right-of-way (ROW) livestock fencing and 

cattle guards in this area, which should solve the issue of domestic AVCs. Unfortunately, 

the fencing that was installed is not wildlife-friendly (4-strand barbed-wire, top strand 

~48ò tall, bottom strand ~12ò off the ground). BFWD personnel noted that this type of 

fencing is particularly problematic for moose calves who are often entangled in this type 

of fencing; in fact, two such events were reported during the week of our site visits, the 

first week in June. 

¶ Recommended Mitigation Actions: Retrofit fencing to be wildlife-friendly. There are also 

two sites within this stretch that could be good locations for underpasses in high-fill areas 

(where the road bed has been raised and sits on fill dirt). The best location is a ravine 

around MP 32.75 (coordinates: 48.844583, -113.399861) where the road is already 

constructed on deep fill. MDT Engineer Steve Prinzing noted that building a concrete box 

culvert would be the easiest option here in terms of engineering; however, due to the fact 

that one of the target species for use of the crossing would be grizzly bear sows and cubs, 

a larger structure such as an open-span bridge would be required to ensure their passage 

(Ford et al. 2017). 
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Figure 5: Map of Stretch 4. 

 

ü STRETCH 5: Highway 2 MP 206-210. Bordering Glacier National Park. Average Daily 

Traffic=2774 vehicles. 

Priority Rank: 1  

¶ This site was identified as a regional and local conservation priority and a wildlife and 

domestic AVC priority based on data analysis. BFWD confirmed that this area is very 

important for a variety of wildlife species including elk, moose, grizzly bear, and lynx, 

among others. The streams and wetlands occurring directly adjacent to the road in many 

places in this area are prime habitat for moose. 

¶ BFWD note that both moose and grizzly bears have been killed by vehicles on this 

stretch in recent years, and that young moose have become entangled in the barbed-wire 

livestock fencing. 

¶ This stretch is on the western side of the Reservation directly adjacent to Glacier National 

Park. The stretch extends east from the park boundary, through wetlands with 

meandering streams, and has several creek and river crossings, including a large bridge 

across the Two Medicine River. The stretch also runs through the town of East Glacier. 
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¶ Land ownership in this area is primarily private ñfeeò land, with a few small blocks of 

allotted and tribal land. Conservation easements would likely need to be secured to move 

forward with any substantial mitigation efforts in the area. 

¶ The Burlington Northern Santa Fe (BNSF) railroad tracks also run in parallel to the road 

along this stretch. These railroad tracks have been a substantial source of mortality for 

grizzlies and other animals, with three grizzly bears (a sow with two cubs) killed on the 

tracks adjacent to this road stretch during the summer of 2019, and another in the fall. 

The railroad also increases the barrier effect of the road corridor. It is critical that any 

mitigation actions in this area consider both the road and the railroad. 

¶ Recommended Mitigation Actions: In order to address both the habitat connectivity and 

safety concerns, a combination of overpass(es), underpasses, and wildlife-proof fencing 

are recommended along this stretch of road. A proposed overpass location based on 

engineering feasibility due to the road already being cut in to the hillside is at 48.420883, 

-113.213878. This road overpass could be coupled with an overpass across the adjacent 

low-volume access road and railroad tracks, although this is outside of the scope of this 

road study and would require a partnership with the railroad and other private landowners 

to address this issue. Because this area is of critical importance for wildlife habitat and 

connectivity for many species, both underpasses and overpasses should be considered to 

accommodate species-specific preferences. Partnership with the railroad and close 

monitoring of this stretch of road and railroad, both pre- and post-mitigation action, is 

highly recommended. 
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Figure 6: Map of Stretch 5. 
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ü STRETCH 6: Highway 2 MP 245-249. Average Daily Traffic=2288 vehicles. 

Priority Rank: 14  

¶ This site was identified as a priority due to high AVC risk, primarily with livestock and 

deer. 

¶ Due to the presence of unsecured (no conservation easement), developed agricultural land 

on both sides of the road and topography that would lend itself to construction of 

overpasses, we concluded there were no technically feasible mitigation options here and 

thus declined to further evaluate this site. We do recommend that wildlife-friendly 

livestock fencing be implemented throughout this priority stretch.  
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Figure 7: Map of Stretch 6. 
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ü STRETCH 7: Highway 2 MP 254. Average Daily Traffic=4033 vehicles. 

Priority Rank: 2  

¶ This site was identified as a priority due to high AVC risk, especially with mule deer, and 

it is also of high local conservation value according to data analysis. 

¶ The stretch is located just east of the town of Cut Bank along Cut Bank Creek. 

¶ Land adjacent to the stretch is all private (fee) land with some vulnerability to 

development. This area is used as a fishing/boating access point. 

¶ The bridge over Cut Bank Creek currently provides passage for wildlife beneath the road. 

There is some room for improving terrestrial pathways below the bridge, but it currently 

seems to be functioning well for wildlife passage. 

¶ Bridge GPS coordinates: 48.633865, -112.346938 

¶ Recommended Mitigation Actions: In order to address the WVC risk, we recommend 

constructing wing fencing to guide animals to cross at the bridge and keep them off the 

road. Specifically, we propose that wing fencing be constructed to and be tied into the 

cliffs on the east side of the bridge (48.636093, -112.344001), closest to Cut Bank, and 

extend out to the access road on the west side of the bridge (48.632981, -112.349255). 

This site is a high priority due to the relatively easy, low-cost options to reduce 

AVCs. 
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Figure 8: Map of Stretch 7. 

 

ü STRETCH 8: Highway 89 MP 10-11. West of Browning. Average Daily Traffic=499 

vehicles. 

Priority Rank: 5  (tie with Site 14) 

¶ This site was identified as a priority due to high AVC risk and local conservation value. 

BFWD note that this area is important for a variety of species including grizzly bear and 

moose. 

¶ 26 animal trails were recorded in 1.25 miles within this priority road stretch (Kittson 

2019). 

¶ The stretch was under construction during the site visits as part of the Highway 89 

reconstruction process. Unfortunately, no improvements for wildlife were included in the 

reconstruction project in this stretch, and the new ROW fencing that is being installed 

here is not wildlife-friendly. 

¶ There is currently a small culvert running under the road (48.540784, -113.254031) to 

accommodate water flow from a tributary of South Fork Cutbank Creek, but the culvert is 

not suitable for use by large mammals. 
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¶ This area is within proposed bison range, and a bison fence was visible along some of the 

stretch. 

¶ This area is also within the area proposed for the Blackfeet National Park. 

¶ Recommended Mitigation Actions: An overpass in combination with wildlife exclusion 

fencing would be the ideal mitigation option in this area due to the target species (such as 

moose and grizzly bears, which prefer overpasses) and the fact that the road itself was 

recently reconstructed and is not topographically suited to accommodate large 

underpasses without significant changes to the road bed. The approximate location of the 

proposed overpass (48.540709, -113.256202) is at a large road-cut where the topography 

creates natural high points on either side of the road, especially on the north side of the 

highway, which could accommodate this type of structure with minimal fill. 
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Figure 9: Map of Stretch 8. 
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ü STRETCH 9: Highway 89 MP 22-26. North of Browning. Average Daily Traffic=620 

vehicles. 

Priority Rank: 8  

¶ This site was identified as a priority due to live animal movements, wildlife and domestic 

animal collision risk, and local conservation value. BFWD note that this is core habitat 

for moose, grizzly bears, and wolves. 

¶ 75 animal trails were detected within this priority road stretch; these trails were 

concentrated around road mile 23 (Kittson 2019). 

¶ This area is part of the Highway 89 reconstruction project. It was in the ROW phase 

during our site visits and is slated to be completed in 2021. The reconstruction project 

includes installation of ROW fencing (not wildlife-friendly) and cattle guards, as well as 

adding in 6-ft shoulders and straightening of some sharp curves. These road 

improvements will effectively increase the design speed of the road, even if the posted 

speed limit remains the same. 

¶ Land ownership is primarily tribal, with a few areas of private (both fee and allotted). 

¶ This stretch is within the area proposed for the Blackfeet National Park. 

¶ Recommended Mitigation Actions: There are few mitigation options in this road stretch 

due to the topography and road design. We recommend that any fencing in this area be 

wildlife-friendly to accommodate passage by moose (especially juveniles), who are 

known to become entangled in the type of fencing currently proposed to be built in this 

road stretch. In addition, if this area does become part of the Blackfeet National Park, and 

if WVCs continue to increase in this area, we propose night-time road closures (with the 

exception of local residents and emergency vehicles) to ensure that wildlife is given the 

opportunity to safely move across the road during at least part of each day. 
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Figure 10: Map of Stretch 9. 
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ü STRETCH 10: Highway 89 MP 30-31. North of Browning. Average Daily Traffic=733 

vehicles. 

Priority Rank: 13  

¶ This site was identified as a priority due to collisions with livestock. 

¶ Land ownership in the area is private (fee) land on both sides of the stretch. 

¶ Recommended Mitigation Actions: Install wildlife-friendly ROW fencing. 
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Figure 11: Map of Stretch 10. 
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ü STRETCH 11: Highway 89 MP 35-38. North of Browning. Average Daily Traffic=1054. 

Priority Rank: 4  

¶ This site was identified as a priority due to its regional conservation value and overall 

AVC risk. BFWD note that this is an important elk movement corridor that crosses the 

road at the north end of Lower Saint Mary Lake. 

¶ Land ownership is primarily tribal public land with a few parcels of private (fee and 

allotted) land on the east side of the road. 

¶ There is an existing bridge across the Saint Mary River that provides some opportunity 

for terrestrial passage on the west side of the river, although steep banks and dense 

vegetation along the east bank make terrestrial passage a challenge. 

¶ Recommended Mitigation Actions: We recommend improving terrestrial passage under 

the bridge at the Saint Mary River around MP38.7 (48.843886, -113.417817). This will 

not require any major changes, only leveling and removal of dense woody shrubs, and 

could be completed by seasonal trail crews that the Blackfeet Nation employs. In 

addition, we recommend that variable message signs (VMSs) be placed north of the 

bridge visible to both directions of traffic during spring and fall elk migrations to warn 

drivers of wildlife on the road. To address the livestock collision risk further south in this 

stretch (MP35-36), we recommend construction of wildlife-friendly ROW fencing. It is 

imperative that this fencing is wildlife-friendly in order to not impede wildlife 

movements between the lake and the surrounding hills. 
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Figure 12: Map of Stretch 11. 

 








































































































































