Reducing Wildlife-Vehicle
Collisions and Maintaining
Habitat Connectivity

..................
e

Presented to ADOT Board of
Directors

By Arizona Game and Fish Department



Presentation Objectives

 Briefly Describe Effects of
Highways on Wildlife

« Examples of ADOT and AGFD
Collaborate to Overcome these
Effects

e Future Opportunities and
Collaboration



ADOT Mission AGFD Mission

Prp\_/ide Safe, Conserve Arizona's
Efficient, Cost- Wildlife for Present
Effective and Future

Transportation
Systems

- Generations




Building a Quality Arizona

Arizona’s Potential for Growth
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Population: 5.1 million Population: 14.1 million




Building a Quality Arizona

Arizona is a Major Gateway to the United States
from California Ports
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Planning Framework




Statewide Transportation Planning Framework
2050 Recommended Scenario
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Wildlife-VVehicle Collisions

A Nationwide Problem

» Direct mortality from collisions

» Have Increased >100% over the
last decade

» >200 fatalities/ year



Wildlife-VVehicle Collisions

A Statewide Problem

* National Average — 5% of Accidents
Involve Wildlife

 Arizona — 20-50% of Accidents are
with Wildlife along Key Stretches
of Highways
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US 180 /

Between Holbrook &
Springerville, AZ /
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Cost of Elk and Deer Collisions
to Society

Table 6: Summary of Estimated Costs of a Wildlife Vehicle Collision for a Deer, EIk, and Moose.

Descripion | Deer | Elk | Moose |

Vehicle repair costs per collision $1.840 $3.000 $4.000
Human injuries per collision $10.807

Human fatalities per collision $1.671 $6.683 $13.366

Towing. accident attendance and mnvestigation
Monetary value animal per collision
Carcass removal and disposal per collis
|Total (38388 )(318.561)
Interstate-17 (30 miles stretch):

* 18 Deer Vehicle Collisions per year

* 85 Elk Venhicle Collisions per year

* Cost to Society: per year



Cost of Wildlife-Vehicle Collisions to Society

....IT the State 1S not Sued

Booth VS State of Arizona = $4,000,000!



HABITAT FRAGMENTATION



. STATEWIDE, WILDLIFE POPULATIOMNS#*
) ARE ALREADY BEING FRAGMENE '

.......




Hwy 87 Desert Tortoise Study




L Mile Markers - " Highway 87

Four Peaks Study Areca ~ Local Roads
Sugarloaf Study Area

- Sonoran Desert Tortoise Distribution Model
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I-17 Elk
Movemen

Near Munds Park

100 Elk -
crossings

(AADT 17,000)

Compared to SR 260
Near Christopher Creek

110 Elk >

crossings
‘AAD I 8,000, Elk Locations along
I-17 near Munds Park Kilometers ’l
43 animals represented by 3/2006 - 1/2010 Dc_" il

different colors




ion Studies

iInL

Statewide Mounta




tatewide Mountain Lion Studies




Statewide Pronghorn Studies




Statewide Pronghorn Studies

IBHOENIX




Hwy 89 Pronghomrn
Study Area

Pronghorn locations
from 1/2007 - 12/2008
37 Animals
121,000 Locations

|: Private
[__Ism

B state Trust
I Forest

I indian Res.
B Nati. Parks

I Game and Fish




Now that we
know some of
the

potential
iImpacts of
development....

\X/hat can we do
about it???
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Arizona State
-~ Route 260




STATE ROUTE 260 RECONSTRUCTION STANDARD

Existing 2-lane highway Reconstructed 4-lane highway

Reconstruction raises significant issues of maintenance of wildlife
connectivity and permeability across highway




7T 7 STATEROUTE 20 PROJECT
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UNDERPASS VIDEO CAMERA SURVEILLANCE

Integrated Infrared Video Camera Systems

7 systems in place at underpasses - triggered
systems (110 v AC and 12 v DC powered)

sCamera systems used to assess:
v wildlife passage rates

v' animal behavior

v relationship to traffic levels

«>15,000 animals used underpasses
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PREACHER CANYON SECTION
Wildlife Underpasses

o2 sets of wildlife underpasses p—

(versus culverts for drainage) — —— |

0.4 mi of 8-ft elk-proof fencing to funnel
wildlife toward underpasses (10% of section)|

e
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KOHLS RANCH SECTION

Ildlife Underpass

W




State Route 260 — Underpass Design

Bridge offset : _
Visual opening




GLOBAL POSITIONING SYSTEM (GPS)
TELEMETRY APPLICATION

el |
/. '," '.;.'-‘ W e

' 110 elk fitted with GPS collars
8 <36 “Phase I” (2002-2004)
«42 “Phase 11" (2004-2005)
-32 “Phase 111 (2006-2008)

> o 1 > ) y o ’ j : |

g8 for 22 months (~ 8,000
8 fixes/elk)

«+ 10 m mean fix accuracy







STATE ROUTE 260 GPS ELK LOCATIONS

9,500 Tocatons



Assessing Crossing Locations (2 hours between locations!!)
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Highway Partitioned Into 1/10 mi Segments




ELK CROSSINGS BY HIGHWAY SEGMENT

120

Phase | Telemetry Project (2002-2004)

100 ¢

No. elk crossings
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ELK CROSSINGS and INTERCEPTION BY FENCING
Christopher Creek Section

140

50% of - -f d @ Wildlife underpass (4)
120 | 0 OT section Tence B Bridge (3)

89% of crossings intercepted

100 ¢ Original project fencing
%) (39% crossing interception)
@ Extended fencing
o (50% interception)
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0.16 km highway segment




CHRISTOPHER CREEK SECTION
Before and After Ungulate-Proof Fencing Comparison

R ; L -1"
N 4 A ;

+.| Before and after fencing comparisons:

*Elk-vehicle collisions

*Wildlife underpass use

*Elk permeability

ril-December 2
: h ’v "- o bl
_Pre-fen




CHRISTOPHER CREEK SECTION
2004 ELK-VEHICLE COLLISIONS (Pre-Fencing)

[] Passage Structure

2004 Collision Data
[ 11 collision Christopher Creek Section
| 2cCollisions Hwy 260
[ 3 Collisions
I 4 Collisions

Kilometers A
[ -aaa—— |
0 1




CHRISTOPHER CREEK SECTION
2005 ELK-VEHICLE COLLISIONS (Post-Fencing)

b »o.'—

Legend . . 2005 Collision Data

[] Passage Structure ~$660,000 In fenClng costs Christopher Creek Section

EE== Fenced ) ) Hwy 260

o el ~$798,000 in cost-savings from

[ 2cCollisions collision reductions for year 1. | e Slomeee '\
0 1 2 N




CHRISTOPHER CREEK SECTION
Pre- and Post-Fencing Wildlife Use of Underpasses

450 -
400 -
350 -

300 1 Completion of

2 Fencing
200 -

150 -
100 -
50 /

Total elk / deer




ELK PASSAGE RATES BY RECONSTRUCTION CLASS
Phase Il Telemetry Results (2002-2006)

Controls (2) Reconstruction Fencing
Complete Installed
0.88 0.43 0.84

---Dodd et.al. 2007. Assessment of elk permeability to_elk by using
— GPS telemetry. Journal of Wildlife Management 71(4).
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Passage rate (cross/approach)
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w

0.1 -

1 Crossing success at underpasses is unaffected

o
B
1

by traﬁic volume increases
A

A Underpass
¢ Highway

.
“At-grade” crossing success declines as

traffic volume increases

100 200 300 400 500 600

Traffic volume (vehicles/hr)
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US Highway 93 Project
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US Highway
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Project
Location






U.S. HIGHWAY 93

*Main transportation corridor between Phoenix and
Las Vegas, NV and a designated leg of CANAMEX
Trade Corridor

*Average annual daily traffic volume:

9,300 In 1997
16,400 In 2014

*Reconstructed from a 2-lane to 4-lane divided highway
to address traffic congestion

*Bisects Black Mountains desert bighorn sheep range



US 93

SR 68

Eullhedas
C|ty

‘ FRAGMENTATION
| 20 | OF THE BLACK
. 1 MOUNTAINS

BY HIGHWAYS

Bhare




BLACK MOUNTAINS DESERT
BIGHORN SHEEP POPULATION

State’s largest bighorn sheep population (of 32
Identified statewide) with 1,500-2,000 animals

*Accounts for >30% of state’s total bighorn sheep

«Contributes to substantial recreational and
economic benefit and has yielded numerous
transplants

*\\Was a concern throughout the U.S. Highway 93
planning process

sApproximately 11 sheep-vehicle collisions/year






Pre-Treatment Sheep Data

ldentified 5 “continuous, linear, elevated guideways”
(CLEGS) associated with bighorn crossing activities

«82% of bighorn crossings occurred at 3 CLEG
locations, at which overpasses were recommended:
*MP 3.3
MP 5.1
‘MP 12.2




Dresmert Bighorm Sheep r
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Construction Completed 2010-11
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ollisions Reduced by >85%

Des;imated savings of $470,000 from collision reductions




Wildlife
Crossings

and Fencing
Work....

Why Even
Consider
Other
Options?
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85 Elk/Year Have
Been&.llaled By

Veng:les MCe

© 2007 On'I-1%




ADOT

Prepared for:

Arizona Department of Transportation
Intermodal Transportation Division
Roadway Engineering Group
Predesign Section

Prepared by:

Stanley Consultants, Inc.

1661 E. Camelback Road, Suite 400
Phoenix, Arizona 85016

Stanley Consultants nc

" Wﬂ&@&l@‘@ &(@@I’

I-17, Jet. SR 17910 1140 MP 298.5-340.0

ADOT Project No. 17 YV 298 H6960 01L
Federal Project No. NH-017-B(AUC)

Cordes Junction — Flagstaff Highway
December 2011
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[-17 2007-2008 Collisions
25
Schnebly
20 | Munds
Newman
Park
@ 15 | Rocky
.g Park Kachina
= Village
e S. of 9
gi Scenic
101 Overlook
5,
0 - \
%0%%6%0%%%%0%&@%0%&‘0%0%
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Nearest mile







Munds Canyon Bridge




Woods Canyon Bridge




30

Pre-Retrofit
Mean - 20.3/yr

25

98%
Reduction In
Elk-Vehicle

Collisions

20

15

No. Elk Collisions
Fence
Construction

10

()

Post-Retrofit
Mean - 0.5/yr

2007 2008 2009 2010 2011 2012 2013
Year

~$1.67 million in fencing/retrofit costs

Projected cost-savings from collision reductions is $1.84 million by the end of 2016



Use of Bridges by Elk and Deer

133% 100%
Increase Increase
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PREACHER CANYON ENHANCEMENT PROJECT

TEST AREA

ELK CROSSING
1500 FEET AHEAD

AN

Thermal Infrared
Camera 8’_Ejgctrm3rai I _
4’ Right-Of-Way Fence =7 Fence

Wing-Fence .

“Jump-Out”

Detection zone Escape Ramp

[

80’
Detection zone Eccape Ramp

"""""""""""""" 8 ’“E.I.é;:'troBraid @
Il Wing-Fence I

4’ Right-Of-Way Fence Thermal Infrared 8’ ElectroBraid Fence

Elk Crosswalk

e

TEST AREA
ELK CROSSING

1500 FEET AHEAD




MOTORIST RESPONSE TO SIGNAGE - SPEED

Average with signs Average with signs
on =44.3 mph off = 53.2 mph

W signs off
signs on
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Average Speed (MPH)

An 11 MPH reduction in average speed occurred when signs were
activated




Completion of
Crosswalk &
Fencing

928% Reduction
INn Elk-VVehicle
Collisions

2001 2002 2003 2004 EUDS 2006 2007 2008 2009 2010 2011 2012
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Original grant of $750,000

Cost-savings from collision reductions covered this investment by the end of 2010

Cost-savings total ~ $1.7 million by the end of 2014



Saving $$

2003 - Booth VS State of Arizona =
$4.000,000!

Trial Highlighted Collaboration between ADOT and AGFD Throughout AZ




Saving $$

Proactive Compliance with USFWS

Mitigation can avert species listings

 ADOT Participation in Candidate Conservation
Agreements (CCASs) substantially influences
species listing decisions

» Participation in a CCA precludes project
overhauls In response to a species status change



DEFINE AREAS OF
CONNECTIVITY

WLWG
Statewide Map
December 2006
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ARIZONA'’S
FE LINKAGES ASSESSMENT

r‘{_;';.; é.; - Y B H = @ T

Workgroup

>
=
=]
-
-
~
=1
]
L=
A.

The Arizona Wildlife Linkages

ARIZ

fiove2

\
Legen
[ Potential Linkage Zone
I Habitat Block

Fracture Zone D 12525 50

Note: Linkage numbers are for identification purposes only.
These numbers do not imply priority status.
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DEFINE AREAS OF
CONNECTIVITY

County Level

Stakeholder Reports

The Maricopa County
Wildlife Connectivity
Assessment:
Report on Stakeholder Input

January 2012

The Pinal County

Wildlife Connectivity Assessment:

Report on Stakeholder Input

April 2013

Arizona Game and F The Pima County

Q"*,
;éu Wildlife Connectivity Ass

i

Report on Stakeholder

In partnership with the Arizona Wil
February, 2012

Arizona Game and Fis|

Arizona Game and Fish I)(-pm_

Primarily funded by the Regional Transponiation Authority of Pima County

THE YAVAPAI COUNTY WILDLIFE
CONNECTIVITY ASSESSMENT: REPORT ON
STAKEHOLDER INPUT

November, 2

Gounty Stakeholder Linkages




DEFINE AREAS OF
CONNECTIVITY

Missing Linkages:
Modeled Corridors

ARIZONA MISSING LINKAGES
. ARIZONA MISSING LINKAGES

Munds Mountain - Black Hills Linka

Santa Rita — Tumacacori Linkage

ARIZONA MISSING LINE

ARIZONA MISSING LINKAGES

Gila Bend - Sierra ella Linkage ig! .
Tucsan - Tortalita - Santa Catalina Mountains Linkage

P, @
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. Upcoming ADOT/AGFD Coordination Meeting
(October 2015)

2014 AZ Strategic Highway Safety Plan  srras

 South Mountam FreewayJ (Loop 202)
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MAP-21

SEC. 1108. SURFACE TRANSPORTATION PROGRAM.

SEC. 1112. HIGHWAY SAFETY IMPROVEMENT PROGRAM.

Wildlife Concerns

szl Need Funding Too

SEC. 1122. TRANSPORTATION ALTERNATIVES.




Arizona is a Worldwide Leader

2003, 2006, and 2011 FHWA Exemplary Ecosystem
Initiative Award

2003 Marvin M. Black Cooperators Award

2008, 2009, 2012 NAEP Awards
2014 Transportation Partnering Excellence Award

Hosted the 2013 ICOET Conference (21 Countries)
Other States and Countries SeeR, Guidance From AZ



Questions?




