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US93, Flathead Indian Reservation, 
Montana

Confederated Salish and Kootenai Tribes:
• “Road is a visitor”
• Respectful to land and “spirit of the place”
• Cultural values
• Natural resources
Transportation agency: 
• Human safety



I-75 Florida

TCH Banff NP SR 260 Arizona, Tonto NFClevenger

Fences in combination with 
crossing structures

US 93 Montana



Study area: US Hwy 93
56 mi

Agriculture

Residential areas

Access roads

Short fence sections 

Cultural values



Previous Activities
Preconstruction research WTI-MSU (Hardy et al. 2007):
• Animal-vehicle collision (AVC) data
• Animal crossing (Xing) data
• Study design and sample size
• Measures of effectiveness

Additional activities:
• Black bear (Karin McCoy, University of Montana, MSc)
• Deer (Whisper Camel, Montana State University, MSc)
• Western painted turtle (Kathy Griffin, University of Montana, PhD)
• Traffic data
• Photo-monitoring railroad underpass



Since 2008

• Tiffany Allen (MSc student WTI-MSU)
– Underpasses RC/RH 
– Wildlife jump-outs
– Wildlife guards

• CSKT
– Underpasses (RC/RH)
– Isolated underpasses



Work Scope 2010-2015

• Human safety: reduction in wildlife-vehicle 
collisions

• Maintaining habitat connectivity for wildlife 
(deer (w-t and m) and black bear through 
the use of the wildlife crossing structures)

• Cost-benefit analyses for the mitigation 
measures.



Measures of Effectiveness
(page 18 in Work Scope)

Objectives
• Reduction in wildlife-vehicle collisions
• Maintain habitat connectivity for wildlife

When to call it a success?
• Agree on Measures Of Effectiveness (MOE)
• Set thresholds

Same conclusions/language used by all project partners

Management MOEs (safety or biologically based)



Expected reduction deer-vehicle 
collisions

• Literature: 87% reduction (79-99%)
• US93: 30% (16.6 mi out of 56 mi) fenced
• Expected overall reduction: 26% 

Complications:
• Not homogenous 

distribution? ↑
• Many gaps ↓



If DVCs are reduced by at least 25% across 
the entire 56 mi long road section (fenced 
and unfenced road sections combined) using 
4 years of post-construction monitoring data, 
the mitigation measures are considered to 
have sufficiently improved road safety along 
the entire corridor with regard to DVCs.

Human Safety



Power analyses (deer)

4-5 years 
monitoring 
needed at a 
minimum



Human Safety

Ongoing data collection:
• MDT: carcass data
• MT Hwy Patrol: crash data 
• FW&P: additional carcass data black bear

Comparison Before and After mitigation
• Adjust for fluctuations in population size

– Deer pellet group counts
– Collisions/traffic volume on other (unmitigated )roads



Road kill (animal-vehicle collision 
and carcass data)

(Sources:  MDT, MHP and MTFWP)
2002—2005
N=392



Deer and Black Bear road kill
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Location deer road kill and 
mitigation measures

Ninepipes 
mitigation not 

yet 
determined



Control for population size/density

Deer: 

pellet group 

surveys

Black bear: 

Hair snare 

stations: DNA 

(McCoy, 2005)



Maintaining Habitat Connectivity

If 1396-2068 (corresponding to the overall 
preconstruction DHC average plus and minus 
2 SD) post-construction DHCs per year (yearly 
average over a 4 year period) are observed 
between June and October, across the three 
areas combined, the mitigation is considered 
to have resulted in similar number of deer 
movements across the road and is considered 
effective in terms of a management goal to 
maintaining such movements



Power analyses

τ̂

Deer: 80% change 
detectable after 4 years

Black bear: 410% change 
detectable after 4 years

Occurrence unlikely!



Before
62 (38) Tracking beds

Random locations
Each 100 m long
5 double beds

Estimate based on a sample

Deer and black bear 
crossings



Deer

Black bear
Check and erase

Twice a week

Jun-Oct



Classification of tracks
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1 = Crossing
2, 3 = “Parallel” movements
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Crossings in the 3 areas 
(based on 38 tracking beds)

Deer

Black bear



After

Tracking bed (outside)

Not an estimate but a  measurement



Sample Use Underpasses



Sample Wildlife Guards



Sample jump-outs



Field Work Schedule

End date: 15 July 2015



Cost-Benefit Analyses

• Costs (specifically for US93): 
Equipment, installation, construction, 
operation, maintenance, removal

• Benefits (update general estimates): 
Reduced costs collisions



Benefits: Costs of collisions

Huijser et al., Ecology and Society, 2009



Cost-benefit analyses

• 75 year long period
• Discount rate: 1%, 3%, 7%



Break-even points 
(fencing, underpasses, jump-outs)
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Huijser et al., 
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≥80% reduction

Huijser et al., 

Ecology and Society,

2009



Example road section
(MT Hwy 83, MT, USA)
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Huijser et al., 
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2009



Questions

• Marcel Huijser
• E-mail: mhuijser@coe.montana.edu
• Phone: 406-543-2377

mailto:mhuijser@coe.montana.edu




Safety Requirements

• Safety vest (color/striping?)
• Safety helmet?



Potential Additional Funding 
Sources

• USFWS Tribal Wildlife Grant Program
• WTI fellowship for MSc student 2010-2012
• Federal Highway Administration
• Private Foundations



Schedule Field Trip May 2010
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