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Blackfeet AVC Reduction Master Plan Executive Summary

EXECUTIVE SUMMARY

The U.S. has an estimatee Inillion animatvehicle colisions (AVCs) occur each year at an
estimated cost of $8.4 billion annua(iuijser et al. 2008; Sullivan 2011rashes 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., 20T%pal 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 Ines with state, local, and federal agencies (Shinstine et al., 2015).

From 19962012, the Blackfeet Tribe Motor Vehicle Crash Site Identification Project identified
385 collisions that involved domestic=291) and wild §=94) animals, ranking them as tterd

and fourth most common casgseespectively, of motor vehicle crashes on the Blackfeet
Reservationln addition to the human costs associated with AVCs, roads and traffic are also a
serious concern for wildlife habitat connectivity and biologeaiservation

This project represents the fiReservatiorwide AVC study,whichidentifies, prioritizesand

proposes mitigation measures for raaicttche with the highest incidence AVCs. In addition

to crash and carcass data (i.e. animal mortdétg), he 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 widlife, and where wildlife are most likely cross roads and encounter vehicle

traffic on a regular basis.

Our initial screening oReservation roadslentified 42 mile segments as having high value
across prioritization characteristics or exceptionallyhhiglue for any single characteristics.
These segments were clustered in 15 disstretche®f road that ranged in length from 1 to 5
miles. Manystretches included road segments that were identified as high priority based on
multiple characteristics.hle majority of the prioritytretche occurred along US 89 and US 2,
the two roads with the highest traffic volumes within Reservation.

A Technical Advisory Team made up of local and regional wildlife and transportation agency
staff, and road ecologgxperts visited each of the 15 priority stretches and devetbpsde

specific mitigation recommendations contained in this repberesearcheralsopresent
recommendations to address livestock AVCs orsgfitem routes, which were not prioritized |

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 preaargstbenefit analysispotential funding
sourcedor implementing the recommended mitigation measuas well agdentifying policy

and enforcementhallenges and solutions for addresdingstockAVCs.

The finalAVC Reduction Master Plaprovides direction ands intended tserve as a blueprint
for the BlackfeetNation, which maythen propose speafcollision-reducingmitigation projects
for further developrent, design, and construction.
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1. INTRODUCTION

1.1. Background

Vehicle ollisions with largeanimalsare a frequent occurrencemany parts of the world

(Farell and Tappe 2007; Grilo et al. 2018; Jeganathan et al. 2088)an result in animal
mortality, property damage, and human injuries or fatal{iéssonette et al. 2008; Huijser et al.
2008) In the United States, animaghicle collisions (AVCs) and assated human fatalities
have increased by at least 50 percent since.I989U.S. haan estimated-2 million AVCs
occur each year at an estimated co$i®# billion annuallyHuijser et al. 2008; Sullivan 2011)

Crashes resulting in human injuries and fatalities have been domderbe higher for Native
Americans than for any other groups in the U.S. (Shinstiaé, 2015). Tribal transportation
stakeholders recognizkatthere are many factors that make addredsigigwaysafety difficult
for tribes including: lack of resmces, lack of crash dagagordata accuracy, and the challenges
of working across jurisdictional lines with state, local, and federal agencies (Shinstine et al.,
2015).

From 19962012, the Blackfeet Tribe Motor Vehicle Crash Site Identification Prajecttified

385 collisions that involved domestitz291) and wild K=94) animals, ranking them as the third
and fourth most common casseespectively, of motor vehicle crashes on the Blackfeet
Reservation. Collisions with domestic animais3) ranked ashe third highest cause of human
fatality-related crashes, and collisions with domestiel(3) and wild animalsnE20) ranked as
the third and seventh highest casisEhuman injuryrelated crashes on the Ression during

the same period hese data doot 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 Naditotated in

northern Montana east Gflacier National Park along the Canadian bordersamgorts a high

diversity of wildlife species, partly due to its location in the transition zone between the Northern
Great Plain@andthe Rocky Mountains and relatively abrupt elevation cha(jeskfe¢ CEDS,

2018) The Reservation provides a variety of wildlife habitats, includowfer forests of

various ages, extensive aspen stands interspersed with meadows and riparian areas, prairie
potholes, native gralssds and agricultural crop land. It iome 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
areaswvhere the road network irtsects critical corridors that provitlabitat connectivity for the

Bl ackfeet Nationds diverse wildlife, which ar
to thepeople of thaBlackfeetNation (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 pssteraldecades and seeks to understand and mitigate the
impacts of roads on ecological systef8pellerberg 1998; Forman et al. 2003; Vanréeret al.

Centerfor Large Landscape Conservation Pagel
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2015) Mostroad ecology researé¢bcuses orvehide collisions with wildlife species, especially
large uingulates such as whitetail deer, mule deer,aill, moose, which account for the vast
majority of AVCs in North Americ&Huijser et al. 2008)Collisions with @mestic livestock
(e.g., cattlehorses, and sheep) are typically not differentiftexsh collisiors with wildlife in

data collection systemssedby transportation departments, law enforcenag@nciesnatural
resource agencieandmotor vehicle insuranceompaniesin mostscientific analysescollisions
with domestic animals are eithempedtogether with collisions involving wildlifer are
excluded altogetheiThis lack of differentiation between domestic aniwhicle collisions
(DAVCs) and wildlifevehicle collisions (WVCs) is also common among traffic safety studies
conducted by transpi@ation agencies and plic health researchers, alahits 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 Westgportation
Institute at Montana State Univers{igreech et alin Presg indicates that DAVCs and WVCs in
Montana differ with respect to timing, location, and frequeki¢yCs exhibit two diel peaks
(dawn and dusk) versus only one prominent ped& @aening/early night) for DAVCs.
Statewide DAVCs areoverrepresented relative to WVCs in most eastern Montanatiesand
areunderrepresented in most western Montaoanties At finer spatial scale (i.e. -thile road
segments)WVC and DAVC hotpat do not show strong overlap many areasPerhaps most
relevant to this study, the Blackfeet Reservation is a major outlier with respect to the proportion
of AVCs involving domestic animalsyhile DAVCs account for only 7 percent of AVCs
statewide, theyeaount for 59 percent of AVCs on the Blackfeet Reserv@i@ech et alin

presg These findingsuggest that DAVCs warrant greater attentbarthe Reservatioand may
represent a high priority for management and mitigation meaduaraddition to beig relatively
common on the Reservation, DAV@ge more dangerous to motorists on aqmlision 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 differenl ocati ons al ong t he
network, and the most appropriatéigation measures for DAV@otspotanay differ from

those for WVChotspots. We take these distinctions into account in ouspéeific

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 Reservatiathe assesment of the highesiriority road
stretcheto mitigate forhigh rates oAVCs. Without such a priorityist, it is difficult to

determine the best locations to invest scarce tribal transportation safety dollars to help reduce
AVCs on the Reservatiolhe AnimatVehicle Cdlision Reduction Projedalescribed in this
reportseeks to fill that gap bgevelopng the firstReservatiorwide AnimalVehicle Collision
Reduction Master Plamvhich identifies, prioritizesand proposes mitigation measures for road
stretche with the highest incidence A Cs. This report also incorporatesimal movement

Centerfor Large Landscape Conservation Page?
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data and conm#ivity modelng outputto 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 aedcounter vehicl&affic on a regulabasis.

The finalAnimal-Vehicle Collision Reduction Master Plaprovides direction and sensas a

blueprint forthe BlackfeetNation, which maythen propose specific collisieneducing

mitigation projects for further develomnt, design,and on st r uct i oonsultatibin e t r i b e
with local, state, and federal agencias well awith tribal members and local citizeremd

other interested stakeholdevascritical during plan development. The plalso considers and

incorporate all wildlife and road safety data amdormationthat was available at the timeitf
developmentFinally, theplan also draws ofl) traditional ecological knowledgmllected and
compiledthrough public meetings and a mapping exeregd(2) results of a fiel@valuation of

priority roadstretche conducted bg Technical Advisory Team of researchers, tribal, state, and

local biologists, engineers, and transportaggperts.

Project Tasks include:

1. Gatheing and synthesing existing AVC data

Holding a public meeting and condira a mapping exercise to get feedback from
community members on AVC locations and animal movement data

Identifying priority roadstretches for implementing mitigation

Conducing field evaluation of priority roadtretche

Reconmendng site-specific mitigatiom measures to reduce collisions

Conducing costbenefit analysis for mitigation measures

Identifying potential finding sourcefor implemening mitigation measures

no

No oM
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Methodology

2. METHODOLOGY

2.1. Study area

Thestudy focused on a subset of roads within the Blackfeet Reservation for which adequate data
were available for identifying higpriority mitigation sites. We included all roads maintained by

the Montana Department of Transportation (MDT), often referreddo 8@ B8t e mo

al so incl uded -Ssyesvteermaol rpoauvteeds fi Qifefnt i fi ed as
scoping discussions with tribal members. A full list of study roads and their characteristics can
be found in Table 1. When identifyirgiority locations for mitigation, we used mile segménts

i.e.,segmerg of road between consecutive mile markieess 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 3ystem roads either lacked physical reference markers or we
were unable to obtain geographic coordinates for reference markers biboseseads were
inaccessiblat the time of the analys{¥able 1); in these cases, wated virtual reference
markers in @&eographic Information Syster[S) at onemile incrementslt 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 dbe mile segments along these roads.

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

Length within Reference

Road name Reservation(miles) markers?
US Highway 89 ' 75.0 Physical
US Highway 2 49.0 Physical
Montana Highway 464 (Duck Lake Road) 1336 Physical
Heart Butte Road 31.3 Physical
Montana Highway 213 (Chalk Butte Rd) $29.7 Physical
Montana Highway 358 (CutbankValier Highway) = 20.4 Physical
Montana Highway 444 (Meriwether Road) \ 19.8 Physical
Starr School Road 134 Physical
Birch Creek Road 125 Virtual
Badger Creek Road 12.0 Physical
Montana Highway 49 (Looking Glass Road) \ 11.7 Virtual
Montanc_';\ nghvyay 17 (Chief Mountain 107 Virtual
International Highway)

Many Glacier Road 4.8 Virtual

liPhysical o reference markers are those for which

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

2.2. Data sources

Centerfor Large Landscape Conservation
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We acquired a diversityf 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 tostandardiata sourcessed in AVC researcfe.g., natiral resource agency records,
transportation department records, scientific publications), we solicited information from local
residents on locations of animathicle conflict alondgReservatioroadsT hi s At r adi t i ona
ecol ogi cal k n o wl yerabigeats largely telkinto the hfaremertionéd 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 tenapextent, spatial extent, locational accuraoy

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 datalabelled 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 exercidaring this mapping exercisesidents and embers

of the local communityvere askedo 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 exercigich was extremelynformativeparticularlyfor 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
20082017 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 AVCsitt WHP
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 Bes®yvatiomoads from

five sources: (1) MDT maintenance personnel rectyods 20082017, which only covered Gn
System routes that MDT is responsible for maintaining; these records may also be biased by
spatially inonsistent sampling effort; (2gcords of wildlifeand domestic animal carcasses
removed from roads by Blackfeet Fish & Wildlife Department (BFWD) game wafdans
20142018 (3) records of livestock carcasses removed from roads by Blackfeet Lands
Department (BLD) staff in 2018, typically in responsedparts from local re@dents; (4)
information on carcasses observed by local resideatsTEK); (5) Records of wildlife
carcasserecorded by Blackfeet agency personnel using the TribatlKill Observatiorand
DataSystem (ROaDS$mart phone applicatian 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 recordslofe wildlife observationsrom 20142018;(2) BLD
observatns of live livestock from 2018; (3pfiormation on live wildlife or livestock observed

by local residents (TK); (4) observations of live wildlife and domestic animals recorded by
Blackfeet agengpersonnel using the Tribal ROaDS smart phone applicatia@l18-2019

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

Centerfor Large Landscape Conservation Pageb
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Animal trails: Data from transect surveys for animals trails along portio@&haf Mountain
International Highway and US 89 were provided by Brandon Kittson, a Blackfeet tribal member
andrecent Salish Kootenai College gradude. Kittson collected these data as part of his
undergraduate thegiKittson 2019).I1n addition, we suplemented these data with a small

number of animal trail observations made alon§. 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 animalad those made by wildlife.

Other ecological data:We obtained telemetry data from BFWD for eight grizzly bears outfitted
with GPS collars from 2018018 and used telemetry locations to infer locations of road
crossings. We converted locations into movenpaths by assuming straiglitie travel between
consecutive telemetry fixes, limiting our analysis to fixes separated by less than eight hours to
minimize potential deviation fromssumedtraightline paths. We then determined whtrese
inferred movemet paths intersected the road network (approximatdocations of grizzly bear
crossings).

We used geospatial data from Krosby e{2018)on riparian climate corridors to determine

where roadintersectiparian zones that are likely to facilitate climéteuced 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 miefagium, 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 e{2016)on ecological connectivity to determine

where roads intersect major dispersal comsd This data set was the product of a Circuitscape
analysis of specieseutral 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
Westwide 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 (TE#pugh the community mapping
exercisaegarding thgresence of wildlife habitat along the road network. Observations were
classified apertaining tomovement habitat, denning/nesting habitat, or general habitat.

Table 2. Description of data sets used in analysis.
Sampling  Spatial Sample

Data set Description period extent siz¢  Precisior?
Carcasses of wildlife recorded
MDT wildlife by Mont:.;ma De_pt. of 20082017 On-system 142 Good
carcasses Transportation maintenance routes
personnel

Carcasses afomestic animals

MDT domestic recorded by Montana Dept. of 20082017 On-system
animal carcasses  Transportation maintenance routes
personnel

69 Good

Centerfor Large Landscape Conservation Pageb
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Sampling Spatial Sample
Data set Description period extent siz¢¢  Precisior?
- Records of vehicle collisions
itlalililllis with wildlife from Montana 20082017 All study 131 Good
crashes . roads
Highway Patrol
. Records of vehicle collisions
MHP domestic with domestic animals from | 20082017 All study 181 Good
animal crashes . roads
Montana Highway Patrol
Records of wildlife carcasses
ildli . All stud
ARG reported to Blackfeet Fish & = 20142018 y 14 Moderate
carcasses - roads
Wildlife Dept.
Records of domestic animal
i All st
aBrII:i\r:1veEI) ((:j;rr:aesséfs carcasses reported to Blackfe¢ 20142018 rosazgy 9 Moderate
Fish & Wildlife Dept.
BFWD wildife = ecords ofive wildlife onor 50505009 Al study
alive on road near roads reported Rlackfeet 20152018 roads 6 Moderate
WV Fish & Wildlife Dept.
BLD domestic Re.cords of live domestic
. . animals on or near roads All study
animals alive on 2018 171 Moderate
reported to Blackfeet Lands roads
road
Dept.
Records of domestic animal
i All
B.LD domestic carcasses reported to Blackfet 2018 study 31 Moderate
animal carcasses roads
Lands Dept.
GPS collar locations from
[ . All stud
Grizzly bear telemetry study of 8 grizzly | 20162018 ucy 341 Poor
telemetry roads
bears
Records of animal trails MT 17; US 89
observed along portions of US 2016 (US 2| (MP8-31); US
Animal trail 89, MT 17, and US 2 during data); 2017 2 (East 349 Good
surveys surveys conducted primarily fo (MT 17 and Glacie to
Brandon Kittson's undergradua US 89 data) western
thesis research boundary)
Locations of wildlife
TEK - wildlife carcasses/AVCs as identified k Not All study
. o 16 Poor
carcasses tribal members and local specified roads
residents
Locations of domestic animal
TEK - domestic | carcasses/AVCs as identified k& Not All study
. . p 32 Poor
animal carcasses tribal members and local specified roads
residents
. Locations of domestic animal
TE.K ) domestlc carcasses/AVCs as identified & Not All study
animals alive on . e 146 Poor
tribal members and local specified roads
road .
residents
TEK - wildlife Locations of wildlife sightings Not All study
. . e o 101 Poor
alive on road on/near roads as identified by specified roads
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Sampling Spatial Sample
Data set Description period extent siz¢¢  Precisior?
tribal members and local
residents
Locations of wildlife movement
TEK -wildife |~ cormdors.general habitat, and - Al study
habitat denning/nesting habitat as specified roads 43 Poor
identified by tribal members an P
local residents
Estimated value for facilitating
. ecological flows (e.g., wildlife .
R t
Ecolog{cgl movement) between protectec NA ese.r vafion NA Moderaté
connectivity ; wide
areas in the western U.S., fron
Dickson et. (2016)
Estimated value of riparian
Rlparlar_w climate co_mdors for fac_|I|tat|ng chmqte NA Rese_rvatlon NA Moderaté
corridors induced species range shifts, wide
from Krosby et al. (2018)
R f wildlif
ROaDS app ecorFis of wildlife cargasses
wildlite submitted by local residents 2019 All study 5 Good
using the Tribal ROaDS smart roads
carcasses o
phone application
R ds of li ildlif
ROaDS app n((:;;) :oZdosulg;madlbe Tgcc; All stud
wildlife alive on . . v 2019 y 16 Good
r0ad residents using the Tribal roads
ROaDS smart phone applicatic
Records of live domestic
ROaDS app : W !
domestic animals on or near roads Al stud
animals alive on submitted by local residents 2019 r0a dsy 44 Good
using the Tribal ROaDS smart
road .
phone application

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 fomeisehohd segment within the
indicatedstretchof road

2 A rough categorical estimate of locational error associated with datas®t: location recorded at time of
observation with GPS coordinat&doderate: location recorded at time of observation with road reference marker

to nearest mile owith detailed location description based on local landmdd&sr: location estimated based on
memory of past events.

3 Number of grizzly bearoadcrossings inferred from ~11,000 telemetry locations.

4 Although raw grizzly bear daiacludeprecise GPS coordates, this data set was consideti@tie ofpoor

precision becaudhe 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 assumtiaiglaflse travel.

5> Data set consists of connectivity model output rather than locations of specific, @nehtgas ssigned tdhe

moderate precision category basedlmspatial resolution ofhe model.
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2.3. Indices of road segment importance

We useckach of the data sets described above to generate a road mile segeientiex 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 separaishdbilie 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 nuneb 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 indep@dent 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 thattiple animals were observed
simultaneouslye.g., a herd of cattle crossing a road); we treated these as a single observation
rather than independent observations for each indivahiaial

Animal trails: We calculated the number of recorded animal trails along each road mile segment
as an index of animal use intensity. Were not able tdistinguish betweetrails created by
wildlife versusdomestic animail

Other ecological data:We calculated the numbef 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(804B)of anyriparian

zones intersecting each road mile segment as an index of potential importance for climate change
adaptation. We calculated the maximum connectivity value from Dickson(204&6)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 residentsdpmilena
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 ben 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
segmenbf road.

Most of our indices were based on counts of events (i.e., crashessesastiae anima)

observed within road mile segments. However, distances between consecutive physical reference
markers were not always 1 mile along study roads (mean=0.98; range=214hiles), which

could lead to biased comparisons among road mileeets of different length 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 procaglre 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 record$iwitknown 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.o 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 meantbévalues for that segment and its two neighboring segments. This
smoothng 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 eempted from

this procedure because they were not derived from-promre observationsf events

2.4. Initial screening of priority road segments

We used the segmelavel indices derived from data sets described above to identify an initial

set of highpriority 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 represefitiagent reasons for

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

domestic animal vehicleollision risk, 3) total AVC risk, 4) live wildlife on/near roads, 5) live
domestic animals on/near roads, b)ige 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 Freguency of collisions with domestic animals Data analysis
Total AVC risk Frequency otollisions with all animals Data analysis

Intensity of wildlife use of roads and roadside
environments

Live domestic animals Intensity of domestic animal use of roads and roadsidé
on/near roads environments

Intensity of all animal use of roads and roadside
environments

Contribution to regional conservation (if mitigated) by
Regional conservation valug serving as a movement corridor or highality wildlife Data analysis
habitat at the regional scale

Contribution to regional conservation (if mitigated) by
Local conservation value serving as a movement corridor or highality wildlife Field
habitat at the local scale

Type and engineeringasibility of mitigation measures
that could be implemented

Degree of negative impact on wildlife movement
Barrier effect potential due to high traffic volume or navildlife - Field
friendly fencing

Live wildlife on/near roads Data analysis

Dataanalysis

All animals on/near roads Data analysis

Mitigation options Field
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Characteristic

Description

Evaluation method

Presence/ abs en c(eg.,sthte, iederalc

Land security private conservation easement) on both sides of road | Field
allow for effective crossing structures
Vulnerability Potential for future increase in AVC risk or negative | Field

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

! 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 segrienel importance index for each prioritization characterigtio

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

AX0o i ndi

cates

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 trailsalong roads

Blackfeet F&W domestic animal carcasse

X

Blackfeet F&W wildlife carcasses

X

Blackfeet F&W wildlife alive on/near road

Blackfeet Lands Dept. domestic animal
carcasses

Blackfeet Lands Dept. domestnimals
alive on/near road

Ecological connectivity among protected
areas

Grizzly bear telemetry inferred road
crossings

MDT domestic animal carcasses

MDT wildlife carcasses

MHP domestic animal crashes

MHP wildlife crashes

X | X[ X|X

Riparian climate corridors

Traditional ecological knowledge
domestic animal carcasses

Traditional ecological knowledgewildlife
carcasses

Traditional ecological knowledgewildlife
habitat

Traditional ecological knowledge
domestic animals alive on/near road
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Live domestic Regional
WVC | DAVC | Total Live wildlife animals on/ All live animals on/ | conservation
Data set risk risk AVC risk | on/near road | near road near road value
Traditional ecological knowledgewildlife
alive on/near road X X
Tribal ROaDS smart phone application
wildlife carcasses X X
Tribal ROaDS smart phorapplication-
domestic animals alive on/near road X X
Tribal ROaDS smart phone application
wildlife alive on/near road X X

! Data set has limited spatial coverage and it is not clear whether animal trails should be considered evidence of Aw¢@tiidkyifitlife crossings, or both.
Accordingly, we used it to confirm priority locations suggested by other data sets, asdoacot af our initial site selection process.

Table 5. Characteristics of individual road mile segments within prigitgtche. An A X0 i ndi cates that
considered high priority for the characteristi¢dhat column.
PRIORITY CHARACTERISTIC
Reference Live
marker Live domestic | All
Priority (start of Regional wildlife animals animals
stretch mile conservation | WVC | DAVC | Total on/near on/near on/near
ID Route name segment) | Composite | value risk risk AVCrisk | road road road
1 Heart Butte Rd 14 X
Heart Butte Rd 15 X
MT 49
2 (Lookingglass Rd) 2 X
Rte 358 (Cutbank
e Valier Hwy) L X
Rte 464 (Duck
4 Lake Rd) 31 X X
Centerfor Large Landscape Conservation Pagel3
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PRIORITY CHARACTERISTIC

Reference Live
marker Live domestic | All
Priority (start of Regional wildlife animals animals
stretch mile conservation | WVC | DAVC | Total on/near on/near on/near
ID Route name segment) | Composite | value risk risk AVC risk | road road road
Rte 464 (Duck
Lake Rd)( 32 X X
Rte 464 (Duck
Lake Rd)( 33 X X X
us?2 206 X X X
us?2 207 X X X X
5 us?2 208 X X X
us?2 209 X X
us?2 210 X
us?2 245 X
us?2 246 X
6 us?2 247 X X X X
UusS 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
US 89 22 X
US 89 23 X X X
9 US 89 24 X X X
US 89 25 X X X
US 89 26 X X
10 UsS 89 30 X
US 89 35 X X
11 UsS 89 36 X X
US 89 37 X
Centerfor Large Landscape Conservation Pagel4
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PRIORITY CHARACTERISTIC

Reference Live
marker Live domestic | All
Priority (start of Regional wildlife animals animals
stretch mile conservation | WVC DAVC | Total on/near on/near on/near
ID Route name segment) | Composite | value risk risk AVC risk | road road road
US 89 38 X X
12 US 89 43 X X X
US 89 44 X X X
13 US 89 85 X
US 89 94 X X X
US 89 95 X X X X X
14 US 89 96 X X X X
US 89 97 X X X X
US 89 98 X
US 89 101 X X
15 US 89 102 X X
US 89 103 X X
US 89 104 X X
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Establishinga segmentevel 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 ngdattisons across

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

data set to the overall importance index for
sample size (e.g., number of crashes ocrasses included in data set) and spatial precision
(categorized as figoodo, fAmoderateo, or Apoor o

weights were calculated as the proportion of the total sample size (i.e., sum of sample sizes
across all dataets included in characteristic) comprised by each individual data set. We then
modified these initial weigkty multiplying them by 1, 0.75, and 0.5 for data sets with good,
moderate, and poor precision, respectively; donweightedthe contributiorof 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
segmemdevel indices for data sets included in a chamastic as an overall segmeevel

priority index for that characteristic.

If data were missing for dataset 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 weidht tfi& 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 chaggstic could not be defined (e.g., connectivity models);

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

To identify highpriority sites for field evaluation, we calculated the unweighted mean of each
segment 0s sacnoss albsevengriontization characteristics as a composite index. We
then selected the 25 segments with the highest composite index value-psdrighsegments.

This approach tends to select segments with high index values across multipleedsacactbut
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 charactetistbur list of priority sites if it had

not already been selected based on composite index value.

Many of thel-mile roadsegments on our priority sites list were spatially adjacent and formed
continuous, multsegment stretchesd road. We considereatljacentl-mile segmentgforming
stretcheap to 5 miles in length) assingle prioritystretchfor field evaluation, but used finer
scale,1-mile segmemievel data to help select locations for mitigation withiiority stretche
(Table 5). In total, or analysis identified the top 15 prioriyretchsin which to conduct field
evaluations for potential mitigation measures (Table 6, Figure 1).

Table 6. Priority roadstretcha selected for further field investigation, with piitgr
characteristics for eadtretchbased on data analysis.

Priority  Start End
stretch  reference reference
Route name ID marker marker Priorities within stretch®
Heart Butte Rd 1 14 16 RCV
MT 49 (Lookingglass Rd) 2 2 3 RCV
Rte 358 (Cutbank/alier 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 Il 254 255 COMP, TAVC, WLO, WVC
UsS 89 8 10 12 COMP, WLO
UsS 89 9 22 27 COMP, DAVC, TLO, WLO
UsS 89 10 30 31 DAVC
US89 11 35 39 COMP, DALO, RCV, WVC
uUsS 89 12 43 45 COMP, TAVC, WVC
UsS 89 13 85 86 RCV

COMP, DALO, DAVC,
uUsS 89 14 94 99 TAVC, TLO
uUsS 89 15 101 105 DALO, TLO

! Characteristics for which at least one road mile segment within the pstretghwas considered high priority.
COMP = composite indefweighted mean of all characteristicB)AVC = domestic animavehicle collision risk;
DALO = live domestic animal on/near road; TALO = total live animals on/near road; TAVC = total aréiriele
collision risk; RCV = regional conservation value; WLO = live wildlife on/near road; WVC = wildéfegcle
collision risk.
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2.5.

Field evaluation

Priority stretchewere visited in the field odune 4 and %", 2019, and evaluated for potential
mitigation measue The authors of this repoand an interdisciplinaryechnicalAdvisory
Teamof biologists, transportation ecologists, and engineers drove each pstoetth looking
for the most suitable locatiomsthin eachstretchto further evaluate for potentimitigation
measures. OuFechnicalAdvisory Teamincluded the following individuals

Blackfeet Nation Fish and WildlifBepartment (BFWD}) Dustin Weatherwax
Western Transportation Institute, Montana State UfWWTI) - Marcel Huijser

Center for Large Landscape ConservatidRob AmentRene Callahan, antiz
Fairbank

Montana Department of TransportatiDT) - Paul Sturm and Steve Prinzing
U.S. Fish and Wildlife Servic@JSFWS)- Mark McGrath
Federal Lands Highway$&LH) - 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 fronpfiqiiy) to 5
(high priority) for each of the following 12 criteria:

H w0 DnhPE

Wildlife -vehicle collision risk: Frequency of collisions with wildlife
Domestic animal vehiclecollision risk: Frequency of collisions with domestic animals
Total AVC risk: Frequency of collisions with all animals

Live wildlife on/near roads: Intensity d wildlife use of roads and roadside
environments

Live domestic animals on/near roadslintensity of domestic animals use of roads and
roadside environments

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

Regional conservation value:Contribution to regional conservation (if mitigated) by
serving as a movement corridor or higality wildlife habitat at the regional scale

Local conservation value:Contribution to regional conservation (if mitigated) by
servingas a movement corridor or higjuality wildlife habitat at the local scale

Mitigation options: Type and engineering feasibility of mitigation measures that could
be implemented

10.Barrier effect: Degree of negative impact on wildlife movement potential dunegio

traffic volume or norwildlife -friendly fencing
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11.Land security: Pr esence/ absence of Asecuredo | and
conservation easement) on both sides of road to allow for effective crossing structures

12.Vulnerability: Potential for futwe increase in AVC risk or negative impact to wildlife
due to increased speed limit, traffic volume, road width, or number of lanes

Criteria 27 were scored before the field evaluation based on data analysis (and confirmed or
adjusted by local and regidrexperts during the field evaluation), while criterid 8 were

scored in the &éld by the researchers and the Technical AdviseanT. At the end of the field
evaluation, each site was assigned an overall score (from 1 to 5) based on the averagé from eac
of the 12 evaluation criteria.

For scoring the criteria based on data analysis (Sealibve), the researchers used categories
based on the mean percentiles for each pristigtchto give a score from 1 (lowriority) to 5
(high priority). The scorig 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 Categorieg Description

5 95-100% The 5% ofstretche with the highest index values

4 7594.9% The next 20% os$tretchs with the highest index values
3 50-74.9% The next 25% o$tretche with the highest index value
2 25-49.9% The next 25% oétretche with the highest index value
1 <24.9% The 25% ofstretche with the lowest index values

For scoring criteria (82) based on the field evaluation, the researchers and team of experts
ranked each criteria with a score from 1 (lprority) to 5 (highpriority). While many of these
scores are based onpext opinion from thdechnicalAdvisory Team, for land security we
specifically describe what each score means:

1. Housing or industrial/commercidevelopmenbn both sides of site

2. Housing or industrial/commercial development on one side of site, privatelgd open
space on other side (with unsecured easements)

3. Privately owned open space lands on both sidesyithubut conservation easemeant

4. Public lands (federal, state, or tribal) or private land with a conservation easement on one
side of the site, opespace on other side (widbt conservatioeasements)

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 15distietche®f road that ranged in

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

high priority based on multiple characteristics. The majority of the pristtigtches occurred
along US 89 and US 2,e¢hwo roads with the highest traffic volumes within Reservation
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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 siegtches 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 yith onetie], 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 securityMany of the prioritystretche includedexisting infrastructure thaould be

used to facilitate animal movements, suclabsdge spannin@riparian corridor This existing
infrastructurevasevaluatedn terms of (1)current ability to function aawildlife crossing and

(2) potential forretrofitting to improveits ability to provide safe road crossing opportunities for
large animals.

Most roads on the Blackfeet Reservation experience relatively low traffic volatrpessentout
there are many factoteatmay precipitate an increase in traffic volumes in the hgare,
including:increased tourism and visitation to Glacier National Rahich can be accessed via
two entrancesn the Blackfeet Reservatipincreasedaturalresourcaise such a®il and gas
extraction gravel mining, forestryandwind energydevelopmenthumanpopulation growth

and the prospect of creating a Blackfeet National Park withrfraeing bison on the western
side of the Reservatioiihese factorbave the potential to spur on infrastructure development,
including new roadtonstrution 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 roadsuytincreases in traffic volumes the near

future may result in more conflict between wildlife arahicles Studies of traffic volume on US
Highway 2 during two earlier period$9992001 and 201-2013) indicatehattraffic volumes
have increased substantiatlyer the last 2 decadalong the southern boundary of Glacier
National Parlk an increase of 54% at mile marker 184 and 19% at mile marker 202 were
documented (Waller and Miller 2019)hus while our recommendations are conservative and
generallydo not include extensive consttiom of wildlife crossing structures and wildlifgoof
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 populai ons wi t hin t he Reservat iftafiicdvelumesni qu e
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 studgdtighway 2immediately

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
thresholdat which grizzlies were no longer able to get across the higrakthpugh lower traffic
volumes are known to create avoidance in grizzlies (Waller and Servheen 2005, Waller and
Miller 2015). Similaty, astudy in Wyoming found that traffic volumes of greater than 120
vehicles per hour created an absolute barrier for mule BRagn¢s et al.2019).

Another issue that magreate a need fonitigation measureis the futures the reintroduction
and gographic expansion bisonwithin the ReservatianThe Blackfeet Nation is currently
working to bring freeroaming wild bison back to the Reservation throughimisiil Initiative

Program This could have serious implicatioftg conflict between animalsnd traffic, and for
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the safety of motorists. The additionadivild bison population on the landscape will likely
require a shift in management of anima&d conflict, andt will likely require mitigation
measures such as wildlfgoof fencing in combination with crossing structuiresich as
overpasses and underpasisés allow bison and other animals to move freely across the
landscape while keeping people and animals safe

The followingsite-specificrecommendations are basedaomrent conditions within the
Reservation

4.1.

Recommendations for Priority Road Stretches

STRETCH 1: Heart Butte Road MP 1416. Average Daily Traffic=1,294/ehicles
Priority Rank: 11

This site wasdentified as a regional and local conservation priority, which was
confirmed byBFWD Acting Director Dustin WeatherwaxHe noted that the entire
Badger Creek drainage is emportant movement corridor for a variety of wildlife
species and provides contieity from the alpine and forest environments of the west
side of theReservatiorio 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 sfréeh at MP 15. This
bridge provides useable belagyrade passage for a variety of wildlife species even during
peak flow. This terrestrial passage is much larger throughout the rest of the year.
Bridge GP<oordinateglatitude/longitudedecimal degrees, WG88latum): 48.327712,
-112.974275

Allotted Tribal Landsexiston both sides of thstretch this isopen space with little
chance of development.

This site is dow priority for mitigation becauséraffic volumes here are very low
(primarily local traffic traveling between the community of Heart Butte and Browning),
thebarrier effect is low, and the bridge that is currently in place should be functioning
well for providing connectivity along théparian corridor for animal movements.
Recommended Mitigation ActionBtone at this time

WVC
Risk

DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk AVC | Wildlife | dom. animals | cons. | cons.

Risk on/near | on/near value | value
rd rd on/near

rd

options effect | Security Score

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 JFyr049, the date of
the site visits/field evaluations.
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Reference marker

Composite priority

mmmmm \\Vildlife AVC priority

N Domestic AVC priority
Total AVC priority
[ Live wildiife priority
Live domestic animal priority

Total live animal priority

- Regional conservation priority

On-system route
Off-system route
Wetland

Stream

Figure 2: Map of Stretch 1.
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i STRETCH 2: Looking Glass Rd (MT49)Average Daily Traffic=2,25V¥ehicles
Priority Rank: 10.

1 This site was identified asragional and local conservation priorligsed on data
analysis which was confirmed bBFWD Acting DirectorDustin WeatherwaxHe noted
that this area isxtremely importanfior wildlife and that the Two Medicine River
drainage on the Reservatioraisely 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 ofRlkservationo the shortgrass prairie
environments in the east, as wel@oviding 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.
1 We evaluated the bridge over the Two MedicinegRin the center of this-thile stretch
Unfortunately, there is no good terrestrial passagwildlife under this bridgéecause
steep banks covered in boulders extend rig
especially ungulates, are likely cently forced to cross the roadgtade to move along
the riparian corridor.
Bridge GP<oordinates48.470363;113.236818
1 Private (fee) landhat currently consists afpen spacsurround the stretch This could
be a potential area to work on gettingamservation easement to ensure that the land
retains its value fowildlife and habitat connectivityln addition,the Blackfeet Nation is
currently working on developinidpe first Tribal National Park, which would border
Glacier National Park on the westle of the Reservation. This area would be a part of
the proposed park.
1 Recommended Mitigation Actionmprove terrestrial passage underneathbtitge
This would likely require additional bridge lendikecauséhe current structure of the
bridge leaes little room outside of the river for animal movemeAtiding to the bridge
length should be considered when the aging bridge is replaced, and could be considered
as a stanélone projectNight-time road closures (excepting local residents and
emergenyg 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 volumemisita
were to increase significantly after the formation of the park, animals would still be able
to cross safely after dark.

=

WVC | DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk Risk AVC | Wildlife | dom. animals | cons. | cons. . .
Risk | on/near | on/near value | value | ©Ptions effect | Security Score
rd rd on/near
rd
2 3 2 4 3 4 5 5 5 1 3 1* 3.16

* Thevulnerability score could be impacted by the formation of the national park. MDT does not
currently project an increase in traffic volumes on #iistch(hence the score of 1), however
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their projection does not include the potential for this area torbe@ park and see substantial
increases in visitation, recreational use, camping, etc.

2,

Priority stretch #2

MORNING GUN RD

Reference marker
Composite priority
mm— \\ildlife AVC priority
I Domestic AVC priority
Total AVC priority
Live wildlife priority
Live domestic animal priority

Total live animal priority

- Regional conservation priority

On-system route
Off-system route
Wetland

Stream

Figure 3: Map of Stretch 2.
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U STRETCH 3: Route 358 (Cutbank/alier Highway) MP 16.Average Daily Traffic=734
vehicles

Priority Rank: 12

1 Thissite was identified as a regional and local conservation prioaggd on data
analysis which was confirmed bBFWD Acting Director Dustin Weatherwax. He noted
that the Two Medicine River drainage on the Reservatianvesy important movement
corridorfor a variety of wildlife species. In this area, on the eastern side of the
Reservationthe Two Medicine River drainage provides diverse riparian vegetation for
wildlife forage, in contrast with theurroundinghigh plains.

1 We evaluated the bridge ovéetTwo Medicine River around MP 16.8. This bridge
provides safe terrestrial passage for animal movements below grade.

1 Bridge GPXoordinates48.470363;113.236818

1 Private (fee) landhat currently consists of open spaceroundng the stretch

1 Recommendd Mitigation ActionsNone at this time due to very low traffrolume low
AVC rate and little expectation for this to change. Thedge currently provides for
wildlife connectivity across the road corridor.

WVC | DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk Risk AVC | Wildlife | dom. animals | cons. | cons. . .
Risk | on/near | on/near value | value | OPtions effect | Security Score
rd rd on/near
rd
4 2 3 4 2 2 5 5 5 1 3 1 3.08
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Figure 4: Map of Stretch 3.
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U STRETCH 4: Duck Lake Rd (Route 464) MP 323. Average Daily Traffic=451vehicles
Priority Rank: 7

1 This site was identified as a regional and local conservation prasritgt domestic AVC
priority based on data analysBFWD Acting Director DustinWeatherwax confirmed
that this area is very important for grigddearsancluding sows and cubs based on GPS
collar data.

1 Data collected by Brandon Kittson, a student at Confederated Salish Kootenai College,
found 10 animal trails within 1.2 miles of tipsiority stretch

1 Thestretchis 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.

1 MDT recently installed over 7 miles of nawght-of-way (ROW) livestock fencing and
cattle guards in this areahich should solve the issue of domestic AVCs. Unfortunately,
the fencing that was installed is not wildHfieendly (4-strand barbedvire, togp strand
~480 tall, bottom sBFWRpedonnelngted thatthistygelofe gr o u
fencing is particularly problematic for moose calwd® are ofté entangled in this type
of fencing in fact, two such events were reporteding the week obur site visits, the
first week in June.

1 Recommended Mitigation ActionRetrofit fencing to be wildlifdriendly. There are also
two sites within thisstretchthat could be good locations for underpasses in-iliggreas
(where the road bed has beenediand sits on fill dirt)The best location is a ravine
around MP 32.75cpordinates48.844583;113.39986) where the road is already
constructed on deep fill. MDT Engineer Steve Prinzing noted that building a concrete box
culvert would be the easiegttmn here in terms of engineerirfgpwever 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 opan bridge would be required to ensure their passage
(Ford et al. R17)

WVC | DAVC | Total | Live Live All Reg. | Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk Risk AVC | Wildlife | dom. animals | cons. | cons. . .
Risk | on/near | on/near value | value | Options effect | Security Score
rd rd on/near
rd
3 5 4 4 2 3 5 4 4 2 4 1 3.42
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Figure 5. Map of Stretch 4.

U STRETCH 5: Highway 2 MP 206210. Bordering Glacier National ParkAverage Daily
Traffic=2774vehicles

Priority Rank: 1

1 This site was identified as a regional and local conservation praordg wildlife and
domestic AVC prioritybased on data analysBFWD confirmed that this area is very
important for a variety of wildlifespeciesncluding elk, moose, grizzly bear, and lynx,
among others. The streams and wetlands occurring directly adja¢batroad in many
places in this area are prime habitat for moose.

1 BFWD notethat both moose and grizzly bears have been killed by vehicles on this
stretchin recent years, and that young moose have become entangled in thewiegbed
livestock fencing.

9 Thisstretchis on the western side of the Reservation directly adjacent to Glacier National
Park. Thestretchextends east from the park boundary, through wetlands with
meandering streams, and has several creek and river crossings, including a lgege brid
across the Two Medicine River. Thgetchalso runs through the town of East Glacier.
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f Land ownership in this area i s pocksoharily p
allotted and tribal land. Conservation easements would likely need to bedsézunove
forward with any substantial mitigation efforts in the area.

1 TheBurlington Northern Santa Fe (BNSKjlroad tracks also run in parallel to the road
along thisstretch These railroad tracks have been a substantial source of mortality for
grizzlies and other animals, withreegrizzly bears (a sow wittwo cubs) killed on the
tracks adjacent to this roatretchduring the summer of 2018nd another in the fall
The railroad also increases the barrier effect of the road cortig®critical that any
mitigation actons in this areaconsider both the road and the railroad

1 Recommended Mitigation Actionk order to address both the habitat connectivity and
safety concerns combination of overpass(es), underpasses, and wijdbief fencirg
are recommended along tlsisetchof road. A proposed overpass location based on
engineering feasibility due to the road already beingrctd the hillside is a48.420883,
-113.213878Thisroad overpassould be coupled with an overpass across the adjacent
low-volume access road amailroad tracksalthough ths is outside of the scope of this
road study and would require a partnership with the railroad and other private landowners
to address this issuBecausehis area is of critical importander wildlife habitat and
connectivity for many species, both underpasses and overpasses should be cdasidered
accommodatspeciesspecific preference®artnership with the railroad anthse
monitoring of ths stretchof road and railrogaoth pre and posimitigation actionis
highly recommended.

WVC | DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk Risk AVC | Wildlife | dom. animals | cons. | cons. . .
Risk | on/near | on/near value | value | Options effect | Security Score
rd rd on/near
rd
5 4 5 3 4 4 5 5 4.5 3 3 2 3.96
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Figure 6: Map of Stretch 5.
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U STRETCH 6: Highway 2 MP 245249.Average Daily Traffic=2288ehicles

Priority Rank: 14
1 This site was identifieds a prioritydue tohigh AVC risk, primarily with livestock and

deer.
Due to thepresence ofinsecure@no conservation easement), developed agricultural land

1
on both sides of the roband topography that woulend itself toconstruction of
overpasses, weoncludedherewere no technicalljeasiblemitigation options herand
thus declined téurther evaluate this sité&/e do recommend that wildlH&iendly
livestock fencing be implemented throughout fhi®rity stretch
WVC | DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk | Risk AVC | Wildlife | dom. animals | cons. | cons. . .
Risk | on/near | on/near value | value | OPtions effect | Security Score
rd rd on/near
rd
5 4 5 4 2 3 1 2 2 2 3 1 2.83
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Figure 7: Map of Stretch 6.
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0 STRETCH 7: Highway 2 MP 254 Average Daily Traffic=4033sehicles
Priority Rank: 2

T

T
T

=

This site was identifieds a prioritydue tohigh AVC risk, especially withmuledeer,and

it is also of high local conservation valaecording to data analysis

Thestretchis located just east of the town of Cut Bank along Cut Bank Creek.
Landadjacent to thetretchis all private (feejJandwith 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 wédr wildlife passage.

Bridge GP<oordinates48.633865,-112.346938

Recommended Mitigation Actions 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 thatving fencingbe constructetb ard be tied into the

cliffs on the east side of the brid{#8.636093;112.344001)closest to Cut Bank, and
extend out to the access road on the west side of the (M8 §82981;112.349255)

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

AVCs.

WVC
Risk

DAVC | Total | Live Live All Reg. | Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk AVC | Wildlife | dom. animals | cons. | cons.

Risk on/near | on/near value | value
rd rd on/near

rd

options effect Security Score

4 5 5 2 4 2 5 5 3 3 4 3.92
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Figure 8: Map of Stretch 7.

0 STRETCH 8: Highway 89 MP 1611. West of BrowningAverage Daily Traffic=499
vehicles

Priority Rank: 5 (tie with Site 14)

1 This site was identifieds a prioritydue tohigh AVC risk andlocal conservation value.
BFWD notethat this area is importafdr a variety of species includirggizzly bearand
moose.

1 26 animal trails were recorded in 1.25 migghin this priority roadstretch(Kittson
2019).

1 Thestretchwas under construction daog the site visits as part of the Highway 89
reconstruction process. Unfortunately, no improvements for wildlife were included in the
reconstruction projedh this stretchand the new ROW fencing that is being installed
here is not wildlifefriendly.

1 There is currently a small culvert running under the road (48.540783,254031) to
accommodate water flow from a tributary of South Fork Cutbank Creekhdatulvertis

not suitable for use by large mammals.
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This area isvithin proposed bison range, aadison fence was visible along some of the
stretch

This area is also within the area proposed for the Blackfeet National Park.
Recommended Mitigation Action&n overpass in combination with wildlife exclusion
fencing would be the ideal mitigation optitn this area due to the targgteciesuch as
moose and grizzly bears, which prefer overpasaedihe fact that the road itself was
recently reconstructed and is not topographically suited to accommodate large
underpasses without significant chantgethe road bed. The approximate location of the
proposed overpass (48.54070B13.256202) is at a large readt where the topography
creates natural high points on either side of the road, especially orrtiheide of the
highway, which couldaccommalate this type of structuseith minimal fill.

WVC
Risk

DAVC | Total | Live Live All Reg. | Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk AVC | Wildlife | dom. animals | cons. | cons.

Risk | on/near | on/near value | value | OPtions
rd rd on/near

rd

effect | Security Score
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Figure 9: Map of Stretch 8.
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U STRETCH 9: Highway 89 MP 2226. North of Browning.Average Daily Traffic=620
vehicles

Priority Rank: 8

T

=

This site was identifieds a prioritydue tolive animal movementsyildlife and domestic
animal collision riskandlocal conservation valuFWD note that this is core habitat

for moose, grizzly bears, and wolves.

75 animal trails were detected within this priority reacektch these trails were

concentraéd around road mile 23 (Kitts@919).

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 fenmy (not wildlife-friendly) and cattle guards, as well as
adding in 6ft shoulders and straightening of some sharp curves. These road
improvements will effectively increase the design speed of the evad,if the posted
speed limit remains the same

Landownership is primarilyribal, with a few areas of private (both fee and allotted).
This stretchis within the area proposed for the Blackfeet National Park.

Recommended Mitigation Action$here are few mitigation options in this ragtdetch

due to thedpography 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
roadstretch In addition, if this area does become part of the Blackfeet National Park, and
if WVCs continue to increase in this area, we propose -igie road closures (with the
exception ofocalresidents and emergency vehicles) to ensure that wildlife is dieen t
opportunity to safely move across the road during at least part of each day.

WVC
Risk

DAVC | Total | Live Live All Reg. | Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk AVC | Wildlife | dom. animals | cons. | cons.

Risk on/near | on/near value | value
rd rd on/near

rd

options effect | Security Score

3 4 5 4 5 4 5 1 1 4 1 3.33
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Figure 10: Map of Stretch 9.
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i STRETCH 10: Highway 89 MP 3@31. North of Browning.Average Daily Traffic=733
vehicles.

Priority Rank: 13

1 Thissitewas identifiedas a prioritydue to collisions with livestock.
1 Land ownership in the area is private (fee) land on both sides sifréteh
1 Recommended Mitigation Actionfstall wildlife-friendly ROW fencing.

WVC | DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk Risk AVC | Wildlife | dom. animals | cons. | cons. . .
Risk | on/near | on/near value | value | Options effect | Security Score
rd rd on/near
rd
3 5 4 3 3 2 4 4 5 1 2 1 3.08
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Priority stretch #10
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Figure 11: Map of Stretch 10.
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i STRETCH 11: Highway 89 MP 3538. North of Browning.Average Daily Traffic=1054.
Priority Rank: 4

T

This sitewas identifiedas a prioritydue to its regional conservation valmdoverall

AVC risk. BFWD note that this is an important elk movement corridor that craisses
road at the north end of Lower Saint Mary Lake.

Landownership is primarily tribal publiand 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 providessaportunity

for terrestrial passage on the west side of the ralnQugh steep banks and dense
vegetation along the east bank make terrestrial passage a challenge.
Recommended Mitigation Actiong/e recommend improving terrestrial passage under
the brdge at the Saint Mary River around MP3818.843886;113.41781Y. This will

not require any major changesly leveling and removal of dense woody shrubs, and
could be completed by seasonal trail crews that the Blackfeet Nation employs. In
addition, wereconmend that variable message sigvidSs) be placed north of the
bridgevisible to both directions of traffiduring 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 wildhfieendly ROW fencing. It is
imperative that this fencing is wildlifziendly in order to not impede wildlife
movements between the lake and the surrounding hills.

WVC
Risk

DAVC | Total | Live Live All Reg. Local | Mitigation | Barrier | Land Vulnerability | AVG
Risk AVC | Wildlife | dom. animals | cons. | cons.

Risk on/near | on/near value | value
rd rd on/near

rd

options effect | Security Score

4 5 3 4 4 4 2 5 3 4 1 3.66
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Figure 12 Map of Stretch 11.

Centerfor Large Landscape Conservation Paged4l












































































































































































































