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Human perspective

US Canada |Europe
Animal-vehicle- 1-2 million + 28,000 507.000
Collisions (deer) (ungulates)
Human injuries 29.000 1,565 30.000
Human fatalities | 211 18 300
Property damage | > 1 billion US$ 200 million CAN$ | > 1 billion US$

Conover et al., 1995; Cook & Daggett, 1995;
Groot Bruinderink & Hazebroek, 1996;

L-P Tardiff & Associates Inc. 2003;

Huijser et al. 2008

per year
.... and increasing
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Trend animal-vehicle collisions
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1-2 million ungulate-vehicle collisions / year in US (Huijser et al. 2008)
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Ecological Impacts

A

3

1. Loss of
wildlife habitat

2. Road mortality

3. Barrier effect

4. Decrease in
habitat quality

v (disturbance,

pollution)

5. Ecological
function of
verges
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Presenter
Presentation Notes
While road-killed animals may be one of the most visible effects of road and traffic, they are certainly not the only ecological impact, and I want to explicitly acknowledge that. The main ecological impacts are listed here, but these are not included in our current cost-benefit analyses.


Species and numbers

Table 1. Estimates of annual nationwide road kills in wildlife, as obtained from field u-_ -

inventories or drivers enquiries.

Species Road kills * Country Year/Period Reference

vertebrates 365 USA 1960's Humane Society 1960, in Lalo 1987
100 ES 1990's Caletrio et al. 1996
6.5 FI 2002 Manneri 2002
4.0 BE 1994 Rodts et al. 1998
birds 8.5 SE 1998 Svensson 1998
5.0 BL 1983 Mankinov & Todorov 1983
4.0 UK 1966 Hodson 1966
3.7 DK 1981 Hansen 1982
2.5 UK 1965 Hodson & Snow 1965
2.0 NL 1993 Tempel 1993
1.0 SE 1970's Goransson et al. 1978
0.6 NL 1977 Jonkers & De Vries 1977
birds & mammals 2.0 CAN 1970's Oxley & fenton 1976
large & medium 1.5 DK 1980 Hansen 1982
stzedimanmennt 0.5 SE 1970s  Goransson et al. 1979
0.2 NL 1977 Jonkers & De Vries 1978
amphibians 5.0 AUS 1983 Ehmann & Cogger 1983, in Bennett 1991
3.0 DK 1982 Hansen 1982
ungulates 0.5 USA ## 1991 Romin & Bissonette 1996
0.5 EU 1995 Groot-Bruinderink & Hazebroek 1996
0.004 F 1990's SETRA 1998
0.002 ES 1992 Femandez 1993

* in millions per year, nationwide : < .
** only deer (Odocaileus spp.) Seller (2003) C Sterl’l TI‘al’lSPOI‘tatlon IIlStltU_te




Federally listed

species

Species Group | Species Name
Amphibians California  tiger  salamander  (Ambystoma 4 ¢ %
californiense), © Marcel Huijser
C. CA, S. Barb,, Son. county
Amphibians Flatwoods salamander (Ambystoma cingulatum) Species Group Species Name
Reptiles Eastern indigo snake, eastern indigo (Drymarchon
Amphibians Houston toad (Bufo houstonensis) corais couperi)
- - - Birds Audubon's crested caracara (Polyborus plancus
Reptiles American crocodile (Crocodylus acutus) audubonii), FL pop.
Reptiles Desert tortoise (Gopherus agassizii), except in Birds Hawaiian goose (Branta sandvicensis)
Sonoran Desert Birds Florida scrub jay (Aphelocoma coerulescens)
Reptiles Gopher tortoise (Gopherus  polyphemus), W of Mammals Lower Keys marsh rabbit, (Sylvilagus palustris
Mobile/Tombigbee Rs. i
hefneri)
Mammals Key deer (Odocoileus virginianus clavium
Reptiles Alabama red-bellied turtle (Pseudemys alabamensis) y ( J )
Mammals Bighorn Sheep, Peninsular CA pop. (Ovis
- canadensis)
Reptiles Bog turtle (Muhlenberg) northern population
(Clemmys muhlenbergii) Mammals San Joaquin kit fox (Vulpes macrotis mutica)
Mammals Canada lynx (Lynx canadensis), lower 48 states
Reptiles Copperbelly water snake (Nerodia erythrogaster Mammals Ocelot (Leopardus pardalis)
neglecta)
Mammals Florida panther (Felis concolor coryi)
Mammals Red wolf (Canis rufus), except where XN

MONTANA

STATE UNIVERSITY

Huijser et al. 2008



US93 N, Flathead Indian Reservation,
Montana (2002-present)

Confederated Salish and Kootenai Tribes:
 “Road Is a visitor”

. Respectful to land and “spiritof

e Cultural values
 Natural resources
Transportation agency:
 Human safety

163 Killed + 4,992 Injured on ‘Hwy 93

PLEASE BUCKLE UP!
TURN ON YOUR HEADLIGHTS * PASS WITH CAUTION

Your Health Is Our Concern...

ST, LUKE COMMUNITY
g HEAL Fﬁf/a‘ﬁ‘f r'/fﬂ VORK




41 crossing
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US93 focus areas

Evaro

Arlee A
Missoula

20 0 20 40 60 Miles
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US93, Flathead Indian
Reservation, Montana

e 8.3 miles (13.4 km) fencing on both sides
e 40 wildlife underpasses
1 wildlife overpass

© Marcel Huijser

)



What Is mitigated and what not?

——Deer Kills (2002-2005) = West Fencing * East Fencing x Xing Structures + Ninepipes
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Research questions

« Human Safety
e Habitat Connectivity
e Costs and benefits

U
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Species hit and recorded

Grizzly bear (Ursus
arctos) and elk
(Cervus
canadensis), 2,0%

Black bear (Ursus
americanus), 11,
Mule deer 2%
(Odocoileus
hemionus), 14, 2%

© Marcé’l"--.;Hqij§_er

White-tailed deer
(Odocoileus
virginianus), 691,
96%

© Marcel Huijser

Species involved with animal-vehicle collisions based on carcass removal data (1998 through
2011) along US 93 North between Evaro and Polson (N=718).
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Ravalli Curves and Ravalli Hill

Large mammal carcasses reported
(nfyr)
P

Before mitigation During construction After mitigation

Ravalli Curves and Ravalli Hill
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Crashes with large wild mammals
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Carcass removal data:
16.7% reduction

Crash data:
41.7% reduction

Compare to continuous
fencing and structures, no
gaps: 80-<100%

Edge effects

Gaps
Low absolute numbers

Huijser et al. 2013
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Deer and black bear

62 (38) Tracking beds

Random locations
Each 100 m long
5 double beds

Astimate based on a sample
College of
MONTANA ENGINEERING Western Transportation Institute

STATE UNIVERSITY
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Classification of tracks

< 100m tracking bed
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Crossings in the 3 areas
(based on 38 tracking beds)
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Tracking bed (outside)

Not an estimate but a
measurement/census
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Use of structures
US Hwy 93 N (2010)

All structures monitored Wildlife use of gll W|Id.I|fe crOSS|_ng
structures monitored in 2010 with

different start dates through 31
December 2010. Preliminary data
(N=12,022).

Dog (Canis pomestic cat

IuRUS  (Felis catus),
familiaris), 785. 6%
1130,9%

Deer spp.
(Odocoileus

spp-), 561,5% Muyle deer _
(Odocoileus

hemionus),
1174,10%

Huijser et al. 2010 s =
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Use of structures
US Hwy 93 N (2011)

All Structures Monitored o
Wildlife use of all the 29

wildlife crossing structures
monitored in 2011 (1
January 2011 through 31
December 2011).
Preliminary data
(N=22,466).

Other, 2358, 10%

Domestic cat
(Felis catus),
1588, 7%

Deer mule SN
(Odocoileus
hemionus), 1952,

White-tailed deer
(Odocoileus
virginianus),

Dog (Canis lupus 14206, 63%

familiaris), 2362,
11%
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Monitored structures (2010)

Conservation interest
o 553 2.46

: 439 1.95
—_— 289 1.29
263 1.17

250 1.11

202 0.90

o _ 124 055
COmpare to continuous 63 0.28

fencing and structures, no 55 0.24
_ 51 0.23

gaps: lots of domestic cats 18 0.08

and dogs! — 15 g.gg

0.04
0.03
0.01
0.01

—_—
Compare to reference values:

similar connectivity or better

'_\
Wwo OonN

N

0.01
0.00

=

Huijser et al. 2010
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What does “use” really mean?
What are our goals?

Before-After comparison
Acceptance rate

Expected use

Population viability analyses
Define effectiveness!
Define “success’!
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Advise Structure Types and
Dimensions

 Behavior when approaching structures
accept or reject (e.g. norm 80% accept.)

* Relative population size in surrounding

area

College of
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Acceptance rate

White-tailed deer 84% (n=455) Mule deer 66% (n=56)

Purdum et al. in prep.
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“Expected” use — Actual use
s o

O

O

Purdum et al. in prep.
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Wildlife Guards
at Access Roads
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Original Article

Effectiveness of Wildlife Guards at
Access Roads

e
]

TIFFANY I. L ALLEN,' Western Tranpartation Institute, Mantana State Uniuerdty, P€2 Box 174250 Bozeman, MT 59717, US4
MARCEL P. HUIJSER, Weten Tramportation Ingitute, Montang State University PO, Bac 174250, Bmeman, MT 59717, U84
DAVID W. WILLEY, Department of Erobgy Montana State Univervity 10 Lewis Hall, Bozeman, MT 59717, USA

ABSTRACT The reconstruction of 906 km of ULS. Highway 93 from Ewvaro to Polson, Montana, USA,
incudes 41 wildlife crossing structures and 13.4 Jan of road with wildlife fencing. These measures are aimed
at reducing wildlife=vehide collisions and increasing human safery, while allowing wildlife to traverse the
landscape. In the fenced road sections, gaps in the fence for side roads are mitigawed by wildlife guards (similar
to cartle gnards). We monitored wildlife movements with cameras for 2 years from mid-=July 2008 to mid-July
2010 at 2 wildlife guards and in 1 lage crossing structure adjacent to one of the wildlife guards.
We investigated how effective these wildlife guards were as a barrier to deer (Odsesilews spp.), black bear
(Uirsus americanes), and coyores (Cawis latrans). We also compared movements across a wildlife guard with
mavements through an adjacent crossing structure. The wildlife guards were = 85% effective in keeping deer
from accessing the road and 93.5% of deer used the crossing smucture instead of the adjacent wildlife guard
when crossing the road. The wildlife guards were less effective in keeping black bear and coyotes from
accessing the road (33-55%). However, all black hears and 94.7% of coyotes used the crossing smucture
instead of the adjacent wildlife guard when crossing the road. Though the wildlife guards were not an
absolute barrier to these spedes, the results indicare wildlife guards are a substantial barrier o deerand canbe
considered dfective in mitigating gaps in a fence at aceess roads for these species. @ 213 The Wildlife

Just published

MONTANA

»  STATE UNIVERSITY

College of
ENGINEERING

Society

KEY WORDS deer, fence, mitigation, Montana, Odoesifas spp. wad ecology, wildlife guasd.

There are currently =84 million lanc-miles of highway in
the United States, with 6.1 million lanc-miles in rural arcas
(Federal Highway Administration 2007). The ecological
effects of roads and vehides are diverse and include 1)
loss of habitar due to pavement or other unnamral subserare
2} direct mortdity by collisions with vehicles; 3) habirar
fragmentation due to barriers that affect animal movements;
and 4) reduced habirar quality adjacent o roads (e.g., because
of chemical or noise pollution; Forman and Alexander 1998,
Bedkmann et al. 2010).

Roads not only affect wildlife, but people are also at sk
when large mammals enter the roadway. Between 1 and 2
million collizions with large animals occur in the United
Smres each year, with abour 29,000 human injuries and 200
human deaths (Conover et al. 1995, Huijser et al. 2008).
Tota estimated costs of animal-vehide collisions exceed
US$ 8 billion annually, including costs assodated with vehi
cle repair, human injuries and famlities, accident invesriga.
tion, carcass removal and disposal, and the monetary value of
the animal to hunters (Huijser et al. 2009). Furthermore,
42 mitigation measures or combinations of mitigation
measures have been implemented or suggested o mitigate

Received: 28 June 2011; Accepted: 24 September 32012

{E-mail- tiffiny. allon@oe montans 2du

impacts, most of which have not been thoroughly studied.
These altematives range from public information to wildlife
fencing and from roadside animal-detecrion systems to cull
ing wildlife (Farrell eral. 2002, Huijser er al. 2008).
‘Wildlife fencing can subsmnrially reduce ungulare acorss o
the mad corridor (Falk et al. 1978) and has been shown ™
reduce wildhife=vehicle collisions by >79% (Reed et al. 1982,
Clevenger et al. 2001, Dodd er al 2007). However, in
developed areas, gaps in fences are necessary to allow vehides
access © and from main wadways. Without addidonal
measures, gaps can allow wildlife to enter the fenced road
corridor. Though gates (lodked or unlocked) have been used
ar low-use side roads, they are sometimes left open and are
not suitable for higher traffic volumes. In contrast, wildlife
guards, devices thar are similar to catrle gnards, appear to be
an interesting alternative because they are not only designed
to handle relatively high raffic volumes but can also discour
age wildlife from entering the fenced right-of-way at gaps in
the fence for access mads (eg., Pererson er al. 2003).
Traditional and modified cartle guards have been found
cffective for white-tailed deer (Qdweifens virpinianus) under
some dreumstances (Bashore and Bellis 1982, Belant et al.
1998, VerCauteren et al. 2009). However, to be suitable for
public roads and effectively exclude wildlife from the fenced
road corridor, several factors must be considered. Smandard
cartle gnards may not be safe for pedestrians, opclists, and

Allen etal » Wikdlife Guards o Amess Roads




Methods
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Presenter
Presentation Notes
Dual purpose slide… to show set up of wildlife guard
	and to show set up of cameras and state how we gather data with cameras


Effectiveness Wildlife Guards
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Results

Number of wildlife that crossed guards after
showing intent to cross

Species Approached Crossed % crossed Did not cross % effective
mule deer 21 2 9.5 19 90.5
white-tailed deer 4 2 50.0 2 50.0
deer spp.* 26 4 15.4 22 84.6
black bear 9 6 66.7 3 33.3
coyote 15 10 66.7 5 33.3

*Mule deer and white-tailed deer, combined. One deer was not identifiable to
the species level.

Allen et al., in prep.
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%\%%VAE%T% ENGINEERING Western Transportation Institute




Wildlife Guard vs. Underpass
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Results
Deer (n=46, Ch|2 p <O 001)

HWHKW . RECONYX . COM

6.5% across wildlife guard < ﬁ > 93.5% through crossing structure

Allen et al., in prep.
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Conclusions

— Guards are a very substantial barrier to deer
— Not a substantial barrier to black bear or coyotes

— Guards much more effective, even for coyote and
black bear, when combined with safe crossing
opportunity
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Remaining questions

Functioning and height of jump-outs
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Remaining Questions:
Effectiveness Wildlife Jump-Outs
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Presentation Notes
There were varying vegetation types- this was grassland and shrub. Point out ROW fence 


Study design specifics:

-Fall sampling for highest
population numbers

-Checked daily for 5 days
(Aug/Sept 2011)

-Track plate (contact paper)
-replaced if used

-1:1 ink toner/mineral oll
applied to felt
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Presenter
Presentation Notes
Applying ink in the field
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Presentation Notes
A few examples of collected tracks


Track Tube: after cover was provided (2012)

N
o

=
[0}
I

O Control (no cover)

=
(o))
I

H
o
1

B Treatment (cover)

=
N
I

oo
I

Tubes with tracks (n per 6 tracking tubes)
H
o

Crossing structure Right-of-way Beyond right-of-way

Connolly-Newman et al., in prep.
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Live trap data (all species)

20
18 A O Control (no cover)
16 -

B Treatment (cover)
14

[EEY
N
1

Animal captures (n/5)
H
o

8 -

6 -

4

2

0 . . S
Inside structure Moved btwn r-o-w and structure Moved through structure

Connolly-Newman et al., in prep.
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Fence length isolated structures

 Elizabeth Fairbanks
 Ongoing study
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Outreach

* Brochure
e Poster
o Interpretive road signs Ertg e S s W|Idl|fe

e Talks at schools
>900 students

* Drawing contest
340 entries

Sandra Brown
Jefferson Elementary

awards next week : - Faoenn, Wesioat
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Questions

 Marcel Huijser
e E-malil: mhuljser@coe.montana.edu
 Phone: +1-406-543-2377
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Presentation Notes
Thank you!

mailto:mhuijser@coe.montana.edu

Discussion Points

e Current TAC members?

* Fence length vs. road length fenced

e Missing carcass data 2008-2009
 Fence maintenance

 May 2013: stop monitoring RC and RH
* Finances: change work scope?

M %;%%II‘VERJ% ENGINEERING Western Transportation Institute




Budget

e 4yrs (2010-mid 2015) $100,591
UTC shortfall

« 5t year Ravalli hill and curves: $6,658
MDT/FHWA shortfall

« 5th year EV / isolated structures $107,249

New money

%;%%Il‘wl HRS]% ENGINEERING Western Transportation Institute




Budget

Project Budget
$500,000.00 . Through 31 Dec 2012
Excl 5" yr RC and RH
$400,000.00
Budgeted $ 247,340
8 $300,000.00 Spent: $172,712
? / “saved” $ 74,628
' $200,000.00
/ But:
$100,000.00 . End student labor?
DI New deficit $6,658 5" yr RC/RH
—e—Amount Spen
$0.00
08283838893
" VYearandQuater
MONTANA

College of
ENGINEERING Western Transportation Institute
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