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I. OVERVIEW
 TCSPC recognizes the need for wildlife crossings in Tijeras Canyon, and it is our
understanding that NMDOT also recognizes this need as well. The contracted
Feasibility Study, which has provided for the detailed study and investigation into
wildlife movements, roadkill data, and the human safety issues, has initiated the
process of identifying problem areas in the greater project area and has identified
various mitigation measures (including wildlife crossings) that may help to reduce
hazards in these problem areas.
 It has been established by past and current research that the transportation corridor
routed through Tijeras Canyon is a statewide priority area for wildlife mitigation,
based upon the location of the canyon between two closely related mountain
ranges; historical and recent wildlife movements; pathways that access primary
resources such as water, food and habitat; concern for the isolation of local
wildlife communities, (particularly in the Sandia Mountains); and the impaired
landscape-level connectivity caused by this barrier.
 The study area of the Feasibility Study was extended beyond the initial project
area to the west and east (Carnuel Exit 170 and to the Tijeras Exit 175
respectively). We commend this decision, as these locations are logical termini
for wildlife fencing. Wildlife fencing and escape ramps will need to tie in to
permeability points/crossing structures in order to avoid “end runs”, and thus the
bridges at these exits are the most natural places to do so.
 The Feasibility Study provides important information about specific locations
where wildlife is attempting to cross I-40 and State Route 333. The Study has
also identified important permeability points, as well as places where further
monitoring, studies and investigations are needed.
 TCSPC commends the work of Marron & Associates Inc. in their research and
development of the Feasibility Study. However, we also concur that additional
research will be necessary to provide a better understanding of vehicle traffic and
wildlife movements through Tijeras Canyon. It is our hope that most, if not all of
the mitigation measures recommended by Marron & Associates will be
implemented during the various phases of this and future projects. Thus, we
expect that this Feasibility Study and GRIP project represents a first step in a
long-term commitment to addressing the issues identified by the Feasibility Study
itself, these comments, and the comments from the general public.
 Potential solutions and improvements are attainable, and can be achieved by:
physical improvements, structures and mitigation measures, improved signage
and safety measures, habitat restoration, smart land use planning, interagency
cooperation, public education and involvement, long-term effectiveness
monitoring within an adaptive management framework, as well as conducting
additional research to gain crucial information where it is lacking.
 Phase A recommendations of the feasibility study do not propose any new,
“wildlife-dedicated” passage structures, but rather proposes only enhancements of
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existing structures, and the addition of wildlife fencing that will (hopefully)
improve their effectiveness. However, it is important to note that wildlife fencing
without effective associated crossing structures may very well make the situation
worse for the persistence of wildlife populations. A few studies that monitored
such non-wildlife-engineered passages, or multipurpose passages, have shown
that such structures can be important linkages for wildlife.1 Thus, we concur that
the Feasibility Study recommends suitable options for enhancements. However,
TCSPC recommends that NMDOT consider as part of its actions for
environmental responsibility, what has been termed the “Cinderella Principle”.
This principle aims to reduce the virtual footprint of roads and road networks to
closer approximate the actual footprint of the physical road.2 In other words, to
minimize the ecological impact of our highways, it is important to attempt to
minimize its ecological impact and make the road fit the potential of the unroaded
landscape as well as possible to provide connectivity, instead of forcing the
linkage/wildlife passage design to fit the road. Thus, TCSPC recommends the
NMDOT incorporate the construction of wildlife-engineered passages, as well as
enhancements to existing structures as described and recommended by Marron &
Associates for Phases A, B and C.

Figure 1. Tijeras Canyon from the air (NMDGF)

1

Forman, R. T. T., D. Sperling, J. A. Bissonette, A. P. Clevenger, C. D. Cutshall, V. H. Dale, L. Fahrig, R. France, C.
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II. BACKGROUND: THE SIGNIFICANCE OF ECOPASSAGES IN
THE PROJECT AREA
This project area is of critical concern due to the high risk of wildlife-vehicle collisions
through Tijeras Canyon, as well as the ecological significance of the area for wildlife
habitat. This section presents background information to illustrate the importance of the
area for human safety, wildlife movement, and habitat connectivity.
A.

Tijeras Canyon

The Sandia-Manzano Mountains are adjoining ranges approximately 65 miles long that
form the eastern side of the Rio Grande Rift in central New Mexico. Including the
wooded foothills, their east-west width is about 6-8 miles, with mesas, canyons and dry
plains on either side. The Sandia and Manzano Mountains have a distinct separation
marked by the prominent Tijeras fault and canyon, through which Tijeras Creek flows.
Extensive development now encircles the Sandia Mountain Wilderness Area. Thus, the
Sandia Mountains have become increasingly isolated from adjacent mountain ranges,
creating a “choke point” in the string of mountainous wildlands east of the Rio Grande
Valley. Without immediate conservation and mitigation actions, this wildlife linkage
may be permanently lost.3
The once natural connection between the Sandias and the Manzanita-Manzanos to the
south is all but completely severed by Interstate 40, which is routed through Tijeras
Canyon. I-40 is a route heavily used by commercial truckers, and is one of the busiest
expressways in the West. Six lanes of highway, paralleled by the two-lane State Route
333 (also known as Historic Route 66) and associated development, create a formidable
barrier to wildlife. Included among the wildlife most affected are: mule deer, black bear,
mountain lion and mesopredators such as coyote, bobcat, and skunk. In fact, recent
research indicates that this endangered linkage is a crucial location for genetic
interchange between two genetically distinct northern and southern mountain lion
populations.4 Importantly, wildlife attempting to cross this transportation corridor
presents a deadly hazard to unsuspecting motorists traveling at high speeds.
Interstate 40 through Tijeras Canyon has been identified as a problem area for motorists
and wildlife by numerous entities. The Wildlands Project first identified Tijeras Canyon
as a “priority barrier” to wildlife movement in the New Mexico Highlands Wildlands
Network Vision. Soon thereafter, the Critical Mass: Solutions for Reconnecting Wildlife
Habitats Across Highways Workshop brought together specialists from government
agencies, including the New Mexico Department of Transportation, New Mexico Game
3

Foreman, D., M. Clark, K. Daly, R. Howard, K. Menke, R. Noss, D.R. Parsons. 2003. New Mexico Highlands
Wildlands Network Vision. Wildlands Project/Wild Earth.
4

McRae, Brad. 2004. Integrating Landscape Ecology and Population Genetics: Conventional Tools and a New Model
(available at: http://www.for.nau.edu/SOFArchive/GraduateResearch/bhm2/chapters.htm).
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and Fish, non-profit organizations, as well as private environmental consultants, to assess
highway-induced habitat fragmentation across the state. Not surprisingly, workshop
participants ranked Tijeras Canyon as one of the top four “Critical Risk Areas” in New
Mexico.
B.

Human Safety

According to the National Highway Transportation Safety Administration (NHTSA), in
2003 over 200 people were killed by animal-vehicle collisions and over 10,000 people
were injured. In the past five years, over 200,000 people were involved in a car crash
because animals along the roadside distracted them.5 The roadway environment, which is
defined as factors external to the driver and the vehicle such as animals along the
roadside, is considered to be the second most prevalent contributing factor of crashes in
the U.S. 6
Every year over 200 motorists are killed from animal – vehicle collisions.
The insurance industry estimates that these accidents cost society $200 million dollars. 7
The vehicle repair costs are estimated at $700 million dollars.8
Every year in New Mexico, there are over 1300 car crashes and 20 motorcycle crashes
involving animals. These are yearly averages and include both fatalities and with
injuries.9
Despite these alarming statistics, wildlife-vehicle collisions are generally under
reported.10 From 1985 to 1991 the number of vehicle-wildlife collisions increased by 69
percent but this data includes only those collisions that are reported and occurred on State
maintained highways. It is probable that the limited reported data significantly
understates the problem11 and the actual number of wildlife-vehicle collisions is much
higher.

5

U.S. Department of Transportation, National Highway Transportation Safety Administration (NHTSA), formerly the
National Highway Safety Bureau (see www.nhtsa.dot.gov).
6
Highway Safety, Factors contributing to traffic crashes and NHTSA’s efforts to address them. U.S. Senate
Committee on Commerce, Science and Transportation., Testimony, U.S. General Accounting Office, May 2003.
7
Wildlife and Highways, An Overview, U.S. Department of Transportation, (USDOT), Federal Highway
Administration.
8
Insurance Institute for Highway Safety & National Highway Traffic Administration, in article published in the Road
Management & Engineering Journal, May 1997, by TranSafety, Inc
9
New Mexico Traffic Crash Information 2003. New Mexico Department of Transportation Programs Division, Traffic
Safety Bureau. The statistics shown in this publication reflect only those crashes that occurred on public roadways and
resulted in death, personal injury, or $500 or more in property damage according to the investigating officer's
judgement. No account is kept of unreported crashes or crashes that occurred on private property. Averages are based
on the 2000-2003 actual data reported.
10
Colorado State Patrol, News release April 2005, Wildlife Overpass Proposed West of Vail Pass, Southern Rockies
Ecosystem Project.
11
From Vehicle-Animal Crashes: An increasing Safety Problem by members of the Institute of Transportation
Engineers (ITE), August 1996, based on data from the FHWA Highway Safety Information System (HSIS), Institute
of Transportation Engineers & Road Management & Engineering Journal.
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C.

Wildlife Safety

After a century of road building, the need to address conflicts between transportation and
biodiversity has never been greater. Science and experience are revealing the devastating
effects of roads on wildlife. For example:


It is estimated that 1.2 million deer die on U.S roads every year. Many smaller
species are also killed but these are less noticed species and there is very limited data
nationwide on what species are being killed and how many. Although large animals
are most noticed, not all of them remain visible after being hit. It is estimated that
50% of deer hit on the road are able to leave the area, but most (92%) die as a result
of the collision. 12



Slow-moving animals like turtles and salamanders have particular high risk of a fatal
road crossing. In the summer of 1995, one researcher counted 205 flattened painted
turtles on a 4.5 mile stretch of Highway 93 in Mission Valley in northwest Montana.
13



Increased traffic and habitat fragmentation has pushed the endangered Florida panther
— one of the rarest mammals in the world — ever closer to extinction. With
approximately 80 cats in existence, each individual killed on Florida’s highways is a
devastating loss. The Spring of 2001 was especially deadly with seven cats killed on
Florida highways in three months.14



The Florida black bear is another of the state’s imperiled species that has suffered
great losses on roads and highways. More than 800 bears were documented to have
been killed by vehicles between 1976 and 2002. 15



An average of 194 elk, deer and moose are killed on Teton County roads each year.16



In Vermont, 164 moose were killed by cars in 2002.17



The Trans-Canada Highway cutting through Banff National Park used to be called the
"meat-maker" because of frequent collisions of cars with elk, deer, grizzly bears and
wolves.18

12

Utah State University: J.A. Bissonette, article, Scaling Roads and wildlife, the Cinderella principle, in Z.Jagdwiss 48
(2002).
13
High Country News, Paonia, CO, Flattened fauna need help, by Sara Phillips, October 13, 1997.
14
SECOND NATURE: Improving Transportation Without Putting Nature Second, SURFACE
TRANSPORTATION POLICY PROJECT (STPP), headquartered in Washington, D.C. with offices in Sacramento,
San Francisco, Albuquerque, and Pittsburgh.stpp@transact.org, and the DEFENDERS OF WILDLIFE, Washington,
D.C. www.defenders.org/habitat/highways
15
idem
16
Jackson Hole Wildlife Federation, http://jhwildlife.org/index.html
17
Saving Lives of Moose and Men, Highways Across U.S. Adapted to Reduce Collisions With Wildlife, By Blaine
Harden, Washington Post Staff Writer, Monday, May 3, 2004; Page A01
18
idem
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Even in sparsely populated Montana, the state Department of Transportation counted
2,800 dead animals along roadsides in the 6-month period between Dec. 1, 1997 and
May 31, 1998. 19



Roadkill has helped reduce the population of a federally endangered cat, the ocelot, to
about 80 animals. 20

These are a very few examples of the devastating impacts of roads on wildlife species.
Since it is estimated that only 50% of all animal-vehicle collisions are actually reported,
many of the statistics may need to be doubled to more accurately represent wildlife
mortality on roadways. The four-million-mile network of roads and highways has led to
unprecedented mobility for Americans. But these roads have impacted the mobility and
survival of wildlife. As roads bisect the landscape, once connected wildlife habitats
become fragmented and less permeable. Permeability is a measure of how easily
traversed a landscape, or physical feature is for a particular species, or suite of species; or
a measure of the rates of movement for various species across barriers such as highways
(Alexander 2004). This measurement is related to the individual species’ vagility, habitat
preferences, topography, response to barriers, disturbance, etc. Permeability has been
estimated and mapped using “least cost path” GIS analysis (Singleton 2000). Newell and
Beier (2004) utilized vegetation/land use, road density, topographic position, and
elevation as spatial inputs, to test the sensitivity of a least-cost path GIS analysis for
landscape linkages in Southern California. Other methods for assessing permeability
include: snow track counts and GIS analysis (Alexander et al. 2004), radio/GPS collar
locations of movements (Dodd, unpublished data), and even genetic analysis (Proctor
2002). Animals are forced to move across roadways in search of food, shelter or a mate
and the result is usually causing an accident and being killed. One of the consequences of
roadway barriers and the wildlife death trap they create is often smaller, more isolated
populations of wildlife with a higher probability of local extinction. Fragmented
populations are prone to wider fluctuations from year to year and are less resilient. The
environmental impact of roadways extends far beyond the edge of the pavement. This
“road-effect zone” is estimated to be 15 to 20 times as large as the actual paved right of
way.
D.

Solutions

Until recently, our understanding of how nature degrades roads far outweighed our
understanding of how roads degrade nature. For example, road salt protects drivers from
ice, but damages soil and waterways. Research and engineering has responded with
methods to improve existing roads and mitigate impacts to the surrounding natural
resources. Solutions range from reducing speed limits and adding cautionary signage to
19

High Country News, Paonia, CO, WESTERN ROUNDUP, Wildlife crossings cut down on roadkill
by Mark Matthews, November 23, 1998.
20
Animal World Network, http://www.animalworldnetwork.com/bwilandhigro.html
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designing and building wildlife passages. Some examples of what is being accomplished
around the country are presented in this document in Section III.
Beyond the Environmental Stewardship responsibilities for wildlife preservation, there
are economic benefits as well. Wildlife associated recreation supports rural economies
and added $50 billion to the national economy in 1996. Visitors travel around the
country, and from around the world, to enjoy America’s natural wonders. More than 82
million U.S. residents aged 16 and older fished, hunted, or watched wildlife in 2001,
spending $108 billion dollars. This amounted to 1.1 percent of the Gross Domestic
Product (GDP).
The responsibility to avoid environmental impacts has never been greater. We can use
our newfound knowledge to not only improve the roadways, but also to improve the
environment. With the right information, tools, policies and spirit, we have a chance to
build a “second” nature, where the first has been adversely impacted. 21

III.

GOVERNING POLICY, PRINCIPLES, AND REGULATIONS

The TCSPC highlights the following policies and principles as important and relevant to
the Tijeras Canyon / Interstate-40 transportation corridor, as well as to other
transportation corridors in New Mexico.
A.

Federal Policy

i.
National Environmental Policy Act: 42 USC 4321-4335
PL 91-190 and 94-83. Regulations 23 CFR 771-772 and 40 CFR 1500-1508, Executive
Orders 11514 and 11991
NEPA declares it a national policy to encourage productive and enjoyable harmony
between man and the environment and promote efforts to better understand and prevent
damage to ecological systems and natural resources important to the nation. NEPA and
its implementing regulations require that all Agencies prepare a detailed environmental
impact statement (EIS), Environmental Assessments (EA), or a Categorical Exclusion
(CE) document that describe the project, the degree of impacts to the environment, and
applicable mitigation measures.

21

SECOND NATURE: Improving Transportation Without Putting Nature Second, SURFACE TRANSPORTATION
POLICY PROJECT (STPP), headquartered in Washington, D.C. with offices in Sacramento, San Francisco,
Albuquerque, and Pittsburgh.stpp@transact.org, and the DEFENDERS OF WILDLIFE, Washington, D.C.
www.defenders.org/habitat/highways.
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ii.

United States Code TITLE 23 - HIGHWAYS

Economic, social, and environmental effects: 23 USC 109 (h)
To assure that possible adverse, economic, social, and environmental effects of proposed
highway projects and project locations are fully considered and that final decisions on
highway projects are made in the best overall public interest. General procedures
include “identification of environmental effects”.
Section 4 (f) of the Department of Transportation Act, 23 USC 138 and 49 USC 303
Also P.L.s 100-17, 97-449 and 86-670. Regulations 23 CFR 771.135
Purpose: Preserve publicly owned parklands, recreation areas, waterfowl, and wildlife
refuges and significant historic sites.
iii.

Transportation Equity Act for the 21st Century (TEA21)

TEA-21 was enacted June 9, 1998 authorizing $217 billion for the Federal surface
transportation programs for highways, highway safety and transit for the 6 year period
1998-2003. There have been several time extensions while Reauthorization is in process.
July 2005 is the earliest possible time for Reauthorization but could be further delayed
until Fall 2005. Each state administers its own portion of the funds and has its own
process for soliciting applications.
Environmental initiatives included in TEA-21 include Transportation Enhancements
(TE), Air Quality Improvement, Sustainable Communities, Recreational Trails and
National Scenic Byways. The Transportation Enhancements Program (TE) set aside 10%
of Surface Transportation Program (STP) funds for small-scale projects that are initiated
at the local level. TE activities include funding for wildlife habitat connectivity and
covers projects such as wildlife crossings, underpasses, and overpasses. The Sustainable
Communities Initiative established a pilot program to help state and local governments
plan environmentally friendly development.
iv.

Highway Beautification Act of 1965. 23 USC 131, 136,
and 319.
Regulations: 23 CFR 750-752
To provide protection and to promote the safety and recreational value of public travel
and preserve natural beauty, and to provide landscapes and roadside development
reasonably necessary to accommodate the traveling public.
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B.

New Mexico Policy
i.

NMDOT Environmental Responsibility, STRATEGIC
PLAN, Guiding Principles

The New Mexico Department of Transportation is committed to the principle of an
environmentally responsible transportation system. Our Department prepared the
“Commitment to Environmental and Energy Action,” to support thoughtful stewardship
of the environment and development of alternative energy sources for this and future
generations. For our actions to be successful, we will seek the guidance and involvement
of similarly committed non-governmental organizations representing our diverse
population, and the broad-based support of the people of New Mexico. We will work
together to realize the funding required for New Mexico to serve as a national example of
environmentally responsible and accountable transportation.
ii.

NMDOT Commitment To Environmental And Energy
Action, 5/13/03

The New Mexico Department of Transportation recognizes the direct, indirect, and
cumulative effects of transportation decisions on the natural environment and we will
plan, design, construct and maintain a transportation system that considers environmental
and energy impacts equally with engineering, safety, and mobility. The Department is
committed to the wise, long-term management of invaluable natural and historic
resources, and to the preservation, protection, and enhancement of communities and the
environment for this and future generations. The Department commits to achieving these
goals through a pro-active approach to fundamental principles of stewardship and
conservation. The Department shall actively promote planning and design that avoid
adverse impacts to the natural and human environment including wildlife habitat, and
will implement creative mitigation programs to replace, restore, and enhance these
resources.
iii.

NM DOT Transportation Planning Division, Highway
Safety Project Planning Section

Traffic safety is the concern and a component of everything that NMDOT does in the
administration, planning, design, operations, and maintenance of NM roadways. The NM
Highway Safety Improvement Program (HSIP) addresses the highway element and the
engineering functional group as part of a more comprehensive traffic safety program
operated by others both within and outside of the NMDOT.
The HSIP Section has the responsibility to systematically analyze New Mexico's
roadways, including available crash data, to identify roadway (state highway, county
10
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road, or city street) locations, sections, and elements in New Mexico that are currently
determined to be hazardous or are forecasted with the likelihood of being hazardous to
vehicular or pedestrian travel. On the basis of such analysis the HSIP section can conduct
more detailed engineering studies of hazardous or potentially hazardous locations,
sections and elements. One of the procedural components of the NM HSIP is Safety
Effectiveness Evaluation. The Safety Effectiveness Evaluation includes conducting
studies before and after where safety projects were implemented, examining crash data
for up to 3 years before and after project placement.
From these more detailed analyses suggested countermeasures in the form of safety
improvement projects can be recommended, and federal funding can be incorporated to
implement them, as defined in the Federal Statute, 23 U.S.C., 120 and 152, Hazard
Elimination Program, as regulated by the Federal regulation, 23 CFR 924. The Hazard
Elimination Program is further defined and regulated in the Transportation Equity Act for
the 21st Century (TEA-21), as amended by the TEA-21 Restoration Act, especially
Sections 154, 164 and 402 and in accordance with Federal Highway Administration
(FHWA) Regulations, 23 CFR Ch.1, Subchapter J, Part 924, Highway Safety
Improvement Program, and NHTSA Regulations, 23 CFR 1206, 23 CFR 1335, and other
related FHWA and NHTSA regulations.
iv.

NMDOT Vegetation Management Program

Vegetation Management is necessary to maintain a safe right-of-way by providing clear
sight distances, to clear signs and fixtures of vegetation for visibility and functionality, to
provide adequate drainage in roadway ditches, to reduce fire hazard and provide snow
drift control. Vegetation control is also necessary to slow and/or prevent the spread of
noxious weeds. Federal and State Executive orders require the Department to take steps
to prevent the spread of invasive or noxious plants. Federal Executive Order 13112
requires "authorities to (i) prevent the introduction of invasive species; (ii) detect and
respond rapidly to and control populations of such species."
New Mexico Executive
Order 00-22 requires "executive agencies to . . . manage infestations of plant species
designated by the New Mexico Department of Agriculture as Class A noxious weed
infestations on state land or rights-of-way under their jurisdiction." Also, New Mexico
Statutes require the government to develop and implement plans for the management of
noxious weeds. See NMSA 1978 Section 76-7D-1 et. seq. (1998).
NMDOT is committed to provide timely Noxious Weed Management in our right-ofways. Invasive plants and noxious weeds have negative direct and permanent impacts to
almost all vegetative and wildlife habitats. They out compete native vegetation needed by
wildlife for food, cover, or nesting. Millions of acres have been invaded or are at risk,
including rangelands, forests, wilderness areas, national parks, recreation sites, and
wildlife management. Invasive plants can even affect private property uses and economic
values.
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v.

Statutes and Regulations

The state’s statutes for transportation and highways are in the New Mexico
Administrative Code NMAC, Title 18 Chapters 1-60. They can be read online at the
following web site: http://www.nmcpr.state.nm.us/nmac/_title18/title18.htm. The state’s
statutes for Natural Resources and Wildlife and Environmental Protection are in the New
Mexico Administrative Code, NMAC, Titles 19 and 20, respectively. These can also be
read online at the following web site: http://www.nmcpr.state.nm.us/nmac/_titles.htm.
vi.

House Joint Memorial 3 (2003)

In the HJM 3 the Legislature of the State of New Mexico requested the New Mexico
congressional delegation help secure federal funding for enlarging or building
underpasses and overpasses and for implementing other technologies to make our roads
safer for wildlife and people. It was also requested that the governor declare a "state day"
to educate people about the importance of reducing vehicle-wildlife collisions. The HJM
3 also commended the department of game and fish and the state highway and
transportation department for working together to make our highways safer for wildlife
and people.
vii.
House Joint Memorial 21 (draft 2004)
HJM 21 was written by the New Mexico Congressional Delegation to address the
concerns about wildlife-vehicle collisions on state roads. It requested that state and
federal officials take action to reduce wildlife-vehicle collisions on state roads. HJM 21
called for feasibility studies for identified priority wildlife crossings to reduce wildlifevehicle collisions in accordance with HJM 3. In HJM 3 State and federal highway and
wildlife experts identified four highway segments that are priority areas for reducing
wildlife-vehicle collisions to make New Mexico's roads safer for people and wildlife.
Interstate 40 in Tijeras Canyon is one of the four priority areas.

IV. NEW MEXICO’S POTENTIAL AS A NATIONAL LEADER IN
CONTEXT-SENSITIVE ECOPASSAGES DESIGN
The proposed GRIP project puts the State of New Mexico in a unique position to take a
national leadership role in context-sensitive design (“CSD”). NM DOT is committed to
implementing CSD in its projects (see, e.g., “Context-Sensitive Solutions,”
http://www.nmshtd.state.nm.us/main.asp?secid=13855). NMDOT recognizes that project
staff members are “charged with equally addressing traditional objectives, such as safety
and mobility, with other valued objectives, such as preservation of scenic, aesthetic,
environmental, and historic resources and other community values.” Id. The proposed
GRIP project provides an ideal opportunity to act on this commitment and set a positive
example for the rest of the nation.
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While New Mexico can serve a leadership role in wildlife crossings and linkage design,
NMDOT can also build upon other states’ experiences with this type of work. Below is a
summary of case studies of projects in other states.
A. Examples in Arizona
i. Wildlife Linkages Workgroup
The Arizona Wildlife Linkages Workgroup is an important collaborative effort between
public and private sector organizations working to address habitat fragmentation a
cohesive, systematic approach in order to maintain and improve wildlife biodiversity in
Arizona.22 Comprised of representatives from the Arizona Game and Fish Department,
the Arizona Department of Transportation, the Federal Highway Administration, USDA
Forest Service, Bureau of Land Management, U.S. Fish and Wildlife Service, Northern
Arizona University, the Wildlands Project, and the Sky Island Alliance, the Workgroup is
developing a stateside map identifying wildlife movement corridors to provide a visual
tool to guide future planning, engineering and mitigation efforts. The report being
prepared by the Workgroup will provide details of a series of regional workshops that
were held in 2003-2004. Each linkage will be described with respect to its ecoregional
location, land ownership, and a general list of species it supports. The report includes
how the linkages are being prioritized and a current list of the top priority linkages. The
map depicting the linkage/fracture zones and habitat cores is an integral part of the final
report. In coming years, the Workgroup intents to develop Linkage Designs for each
potential linkage or fracture zone through a combination of GIS analysis and fieldwork.
Those linkages identified as the most irreplaceable, and threatened will be addressed first.
A Least Cost Path GIS Analysis will be performed to model habitat characteristics that
are preferred by particular species that will allow biologists to refine and scale down the
linkage “zone” to the optimal locations for mitigative actions taking into account the
terrain and the degree of difficulty for movement. The combination of this analysis with
a feasibility assessment of these or difficulty of protection the linkage will narrow the
present wide linkage “zones” into more site-specific areas that will guide future
conservation and planning efforts.
ii.

State Route 260 (Payson to Heber) Reconstruction Project

The Arizona Department of Transportation (“ADOT”) is currently upgrading highway
SR 260. As a part of this upgrade, they are constructing 11 wildlife underpasses and 6
bridges, which are being constructed to allow elk and other animals to safely cross under
the highway to reach critical winter range, key watering sites, and other habitats vital to
their survival. Safe passage of large animals, like elk, are the main focus since they are
22

Contact:
Evelyn Erlandsen, Arizona Game and Fish Department, Habitat Branch
(602) 789-3486 eerlandsen@azgfd.gov
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the most dangerous to motorists, but all species of wildlife will benefit from these large
structures. As traffic volumes continue to soar on SR 260, these efforts are effectively
reducing the relative number of elk-vehicle accidents. The Arizona Game and Fish
Department (“AZGFD”) has partnered with ADOT and is taking the lead on monitoring
the effectiveness of the underpasses and associated wildlife fencing that have already
been constructed. This information is being utilized in an adaptive management
framework for the future modification of existing set-ups, as well as the design and
construction of underpasses that have not yet been completed. The AZGFD maintains an
extensive monitoring program, including GPS collared elk and deer that allow AZGFD to
monitor their movements, habitat selection and to pinpoint critical road segments where
the animals are crossing 260; motion-activated infrared video camera systems trained on
both sides of the underpasses, vehicle traffic on SR 260, jumps and fence termini, which
allow them to assess animal use and behavior in relation to the underpass, traffic and
fencing design, etc.; traffic counters that monitor traffic speeds and levels 24 hrs/day,
which allows them to understand daily, weekly and seasonal traffic fluctuations and its
relationship to underpass usage.23
The Arizona Department of Transportation is also moving forward with a project to
upgrade and widen US 93 near Hoover Dam in northwestern Arizona. ADOT is
incorporating extensive mitigation measures to minimize impacts upon desert bighorn
sheep and other wildlife. The Final Environmental Impact Statement for the project
selected an alternative that will, among other actions: revegetate disturbed land; protect
desert washes with barriers; construct offsite watering facilities; build wildlife overpasses
and underpasses; place fencing along corridor to guide bighorn sheep and other wildlife
to crossing structures; implement monitoring plan to assess effectiveness of bighorn
sheep mitigation.24
B. Examples in California
i.

South Coast Missing Linkages Project

The South Coast Missing Linkages Project is a collaborative effort between a diverse
group of non-profit organizations, land management agencies and concerned citizens.
This project addresses fragmentation at a landscape scale, and the habitat needs for a
variety of taxa. The approach is to identify and prioritize habitat linkages that conserve
essential biological and ecological processes. This project gathers the most current
biological data for linkage designs to ensure the viability of the full complement of
23

Contact:
Norris Dodd, Research Biologist, Arizona Game and Fish Department
(928) 368-5675 doddnbenda@cybertrails.com
24

Contact:
Bruce Eilerts, Section Chief, Natural Resources Management Section, ADOT
(602) 712-7398 beilerts@dot.state.az.us
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species native to the region. Methods involve partnering, gathering existing data,
identifying impediments to and opportunities for connectivity, and stimulating a
collaborative effort for each important linkage. The South Coast Missing Linkages effort
will serve as a catalyst for directing funds and attention toward the protection of
ecological connectivity for the South Coast Ecoregion and beyond.
ii.

Highway 91/Coal Canyon Underpass

Coal Canyon Interchange on Highway 91 near Corona, California. In 2004 the Coal
Canyon highway exit and paved underpass was closed to traffic, the asphalt removed, and
is currently being revegetated to support a wildlife corridor under this 12-lane freeway,
connecting Santa Ana Mountains and Chino Hills. It is anticipated that this corridor will
be utilized by species such as cougars, which require corridors to access core habitats in
this increasingly urbanized landscape.
The State prevented residential home
development near the interchange, bought the 649 acre site, and placed it into the state
park system.
iii.

Interstate 15 Proposed Overpass

A landscaped overpass is being planned to span over Interstate 15 in order to provide a
way for wildlife, particularly cougars, between the largely isolated Santa Ana Mountains
on the west and Palomar Mountain to the east. The Santa Anas are the mountains of the
Cleveland National Forest between Temecula and Corona. Scientists hope to have such a
bridge in place south of Temecula by 2010.25
C.

Examples in Canada
i.

Trans Canadian Highway through the Canadian Rockies

Since the mid-1970s, collisions between vehicles and large mammals on the Trans
Canadian Highway have been a concern of Parks Canada. Increasing traffic and vehicle
collisions with wildlife during the 1980’s prompted Parks Canada to upgrade the first 27
km of highway in Banff to four lanes. To reduce the number of wildlife-vehicle
collisions, a 2.4 m high ungulate-proof fence was installed along both sides of the
twinned highway. To minimize the disruption of wildlife movements, wildlife
underpasses were incorporated into the highway design. In the mid-1990s, similar
concerns regarding increasing traffic demands and maintaining park ecological integrity
prompted Parks Canada to widen an additional 18 km to four lanes, complete with
fencing, wildlife underpasses and vegetated overpasses.26
25

Contact:
Dr.Paul Beier
(928) 523-9341 Paul.Beier@nau.edu
26

Contact:
Tony Clevenger, Research Ecologist
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ii.

Wildlife Accident Reporting System (WARS) 1983-2002:
Integrating Data Into Transportation Planning

The British Columbia Ministry of Transportation has been operating a comprehensive
program to systematically monitor highway-related wildlife mortality in British
Columbia for over two decades. The Wildlife Accident Reporting System (“WARS”)
provides a rare opportunity to examine the impact on wildlife of an extensive highway
network transecting a large geographic area with diverse climactic and physiographic
characteristics.27
D.

Examples in Colorado
i.

Linking Colorado’s Landscapes

In partnership with the Colorado Department of Transportation, the Federal Highway
Administration, The Nature Conservancy, and Colorado State University, the Southern
Rockies Ecosystem Project (“SREP”) launched Linking Colorado’s Landscapes in fall
2003. The purpose of this work was to identify and prioritize wildlife linkages across the
state of Colorado to promote safe passage for wildlife. This report documents the process
used to define the locations of important wildlife linkages and to prioritize these areas for
further assessment, and describes the decision-making process that led to the selection of
high priority linkages. A two-track approach employing both expert opinion and
connectivity modeling was developed to produce a comprehensive assessment of wildlife
linkages. In pursuing this methodology, we assume that linkages not picked up by one
track are captured by the other. In total, 176 linkages were identified via the expert
workshops, with additional linkages modeled for Canada lynx, gray wolf and pronghorn.
The Executive Committee selected high priority linkages for further analysis in Phase II
based on the workshop-based prioritization for large-carnivores and ungulates, the
model-based prioritization, and additional considerations such as: the presence of local
partners; stretches of roadway with frequent animal-vehicle collisions; planned
transportation projects projected by CDOT through 2030; and the distribution of linkages
across the state and their complementary contributions to landscape connectivity.
Twenty-three linkages were thereby selected in the top tier and were grouped into twelve
high priority linkage complexes based on similar species usage and geography. This
collaborative effort provides transportation planners, community leaders and
conservationists with a statewide vision for protecting and restoring habitat connectivity,
which is vital for maintaining healthy populations of native species.28
(403) 760-1371 tony.clevenger@pc.gc.ca
27

Contact:
Leonard Sielecki, WARS Manager
(250) 356-2255 leonard.sielecki@gems9.gov.bc.ca
28

Report available at: http://www.restoretherockies.org/media/LCL-Phase%201%20Report.pdf. Contact:
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There are wildlife crossings and migration crossings along 6th Ave. and Highway 93 in
Golden, Colorado.
ii.

SH 160 east of Wolf Creek Pass

SH 160 travels through a narrow mountain canyon lined with steep rocky cliffs and
scenic Douglas fir forests. SH 160 is the principal highway between the southern
Colorado towns of South Fork and Pagosa Springs. To improve safety and reduce
hazards, CDOT contracted with Carter & Burgess to design roadway improvements to
improve highway curves, widen shoulders, and improve visibility for motorists. SH 160
travels through the Rio Grande National Forest, home to the federally endangered species
Canada lynx. C&B worked with the USFWS and CDOW to develop two types of lynx
underpass structures placed in four different locations along SH 160: concrete box culvert
and arched corrugated metal pipe. The four different crossing locations are 1) A double
concrete box culvert designed to pass creek flows in one box and provide lynx passage on
dry ground in the other box; 2) A single box culvert with a raised gravel path; 3) Three
arch-shaped corrugated metal pipes clustered in forested area; 40 One box culvert located
in forested area. The SH 160 tunnel and two phases of roadway improvements are near
construction completion. One phase of the highway construction built a temporary
corrugated metal pipe arch for a lynx crossing. The remaining phases, including the four
lynx crossings will be completed when highway funding is obtained.29
iii.

Wildlife Overpass Proposed West of Vail Pass

Local and regional wildlife advocates are working with Members of Colorado’s
Congressional delegation to seek a preliminary amount of $4.5 million in federal funding
to build a vegetated wildlife overpass on I-70 west of Vail Pass. The bridge, complete
with vegetation and fencing, would improve traveler safety by helping to ensure safe
passage for wildlife across I-70 and would be the first of its kind in Colorado. If the
request is successful, the funds will be allocated to the Colorado Department of
Transportation and construction could begin as early as 2007. With intensive monitoring
before and after construction, the wildlife overpass will serve as a pilot project for
reducing wildlife-vehicle collisions and connecting important habitat for wildlife.
Between 1993 and 2003, a reported 83 wildlife-vehicle collisions occurred between
milepost 190 at Vail Pass and milepost 176 at the Town of Vail. In these, 11 people
Monique DiGiorgio, Executive Director, Southern Rockies Ecosystem Project
(720) 946-9653 monique@RestoreTheRockies.org
29

Contact:
Carter & Burgess: (303) 820-5240
Diane Yates YatesDG@c-b.com
Craig Gaskill GaskillCR@c-b.com
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sustained personal injuries and 72 reported property damage. The wildlife killed in those
crashes included coyote, deer, elk, and two of Colorado’s recently reintroduced Canada
lynx. According to the Colorado State Patrol, wildlife-vehicle collisions are generally
underreported - the true number of wildlife-vehicle collisions is likely much higher. The
overpass would be located in the vicinity of milepost 188, just west of Vail Pass, at a
point that has been identified by several independent studies as a critical wildlife crossing
area that poses problems for both wildlife and the motoring public.30
iv.

I-25 / Woodmen Road, Colorado Springs

Under the direction of the Colorado Department of Transportation, Carter & Burgess
designed the replacement of two I-25 bridges and channel improvements at the (-25
crossing of Pin and Cottonwood Creeks. Pine Creek was identified as potential habitat
for the federally endangered species Preble’s Meadow Jumping Mouse. As cover for
migrating mice, creek channel scour protection was constructed with planting areas for
riparian and wetland vegetation.31
v.

Guanella Pass Road, Arapaho and Pike National Forests

Guanella Pass Road is a 23.5-mile scenic byway located within two national forests in
central Colorado. The road begins at U.S. 285 in Grant and travels over the Continental
Divide at Guanella Pass to I-70 in Georgetown. Phase (construction of the road began
spring 2003; completion is planned for 2006. The Federal Highway Administration
Central Federal Lands Division contracted with Carter & Burgess to provide design plans
for roadway improvements developed during the Environmental Impacts Statement
process. The EIS defined mitigation measures pertaining to wildlife crossings of
Guanella Pass Road. Crossing designs were founded on the habitat requirements for two
endangered species, Canada lynx and Boreal toad, but also enhance road-crossing
opportunities for other animals. Guardrail and retaining walls were designed to allow
large mammals to jump over the rail and down a boulder ramp placed next to tall walls.
In Boreal toad migration zones, arched-shaped drainage culverts replaced round culverts
to provide ample room for toads and runoff to cross under the road. Log barriers were
placed along the roadside to guide toads to culvert entrances. Creek crossings were
designed with natural channel bottoms and narrow benches above the high water
elevation to allow toads to travel under the road on dry ground during their annual mating
season migration.32
30

Contact:
Monique DiGiorgio, Executive Director Southern Rockies Ecosystem Project
(720) 946-9653 monique@RestoreTheRockies.org
31

Contact:
Carter & Burgess: (303) 820-5240
Diane Yates YatesDG@c-b.com
Craig Gaskill GaskillCR@c-b.com
32

Contact:
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vi.

US 285 – Large Mammal Crossings

Carter & Burgess developed concept-level design and environmental clearances for
mobility improvements to a 15-mile portion to US 285 from Foxton Road to Bailey,
southwest of the Denver metropolitan area. US 285 serves two important functions: it’s a
heavily used corridor for commuters traveling from suburban mountain communities into
the Denver metropolitan area and it’s a major highway providing access to mountain
recreational areas from Denver year-round. Four wildlife crossings for large animals,
such as deer, elk, and bear are included in this preliminary design. Construction of the
first wildlife crossing is expected to begin in late 2005.33
vii.

San Juan Corridors

The San Juan Corridors Coalition is dedicated to preserving critical habitat and migration
corridors for mule deer and other wildlife by doing the following:
•
Supporting and working with Colorado Department Of Wildlife to identify
habitat issues and areas in need of protection;
•
Encouraging landowners to consider conservation easements and other
measures to protect their land;
•
Educating the public about wildlife and human impact issues;
•
Working with county government to develop land use policies that have a
minimal impact on wildlife; and
•
Working with CDOT to allow safe passage for wildlife and people.34

Carter & Burgess: (303) 820-5240
Diane Yates YatesDG@c-b.com
Craig Gaskill GaskillCR@c-b.com
33

Contact:
Carter & Burgess: (303) 820-5240
Diane Yates YatesDG@c-b.com
Craig Gaskill GaskillCR@c-b.com
34

Contact:
Kelly Crane - Division of Wildlife
(303) 252-6000 • kelly.crane@state.co.us
Sara Coulter - Ridgway Ouray Community Council
(303) 626-4496 • scoulter@towson.edu
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E.

Examples in Florida
i.

I-75/Alligator Alley

When Alligator Alley, which crosses South Florida [through the Everglades], was
converted to I-75, 24 underpasses were installed to aid the crossing of panthers and other
wildlife. Roadkill and radio telemetry data were assessed to find the best locations for
the new underpasses. In addition to the underpasses, an 11-foot-high chain link fence
topped with three strands of outrigger barbed wire was added to prevent panthers and
other species from crossing the busy highway. Although primarily constructed for the
endangered panther, the crossing structures have benefited a wide range of species such
as the bobcat, deer, great blue heron, wild turkey, and alligators.
ii.

State Road 46

FDOT and the Florida Fish and Wildlife Conservation Commission teamed up to build
the state’s first underpass for black bear in 1994. The underpass on State Road 46 is a
dirt-floor box culvert, 47 feet long by 24 feet wide by 8 feet high. The tw0-lane road was
elevated above the crossing to give skittish animals a clear view across to the other side.
The state also planted rows of pines in the open pasture on one side of the road to guide
bears to the culvert entrance. To ensure that bears could easily access the underpass from
the south, the FWC purchased a 40-acre tract of land in the bears’ travel corridor – a
private “inholding” within Rock Springs Run State Park. Post project research revealed
that bears and at least 12 other species, including bobcats, gray foxes, and whitetail deer
had used the culvert.35

35

Contact:

Defenders of Wildlife, Florida Offices
Jennifer McMurtray, Transportation and Wildlife Ecology Associate
(407) 281-7567
Laurie Macdonald
Phone: (727) 823- 3888
Florida Department of Transportation
605 Suwannee Street
Tallahassee, Florida 32399-0450
(850) 414-4100 http://www.dot.state.fl.us
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F.

Examples in Montana
i.

U.S. 93/Evaro-Polson

Fifty-six miles of U.S. 93 between Evaro and Polson is scheduled to be widened over the
next decade to improve motorist safety. The project will include 40 wildlife crossings
designed to accommodate natural routes of animal migration. Crossings are being
established for migratory fish, turtles, deer, grizzly bears and many other animals, which
will benefit from these crossings. The structures will range from small fish culverts to an
open-span overpass, and most will be built to accommodate multiple species. Fencing
will also be added to keep wildlife off the road and to funnel animals to the new
structures.
ii.

Highway 83 Clearwater Junction

Carter & Burgess is providing engineering design plans for a roadway reconstruction
project that will improve safety along a 1.4 mile section of Highway 83. In addition to
improving highway curves, sight distance, and adding shoulders, a 200-foot long wildlife
overpass will be designed to guide large mammals over the highway. Highway 83 travels
through the Blackfoot-Clearwater Wildlife Management Area (BCWMA) where a large
number of vehicle/animal collisions have been reported. The BCWMA is home for deer,
mountain lion, wolves, coyote, and bear. The overpass structure type (cut-and-cover
tunnel through a steep rock buttress) was chosen based on the results of a Wildlife
Feasibility and Structure Selections Study and coordination with Montana state
agencies.36
G.

Examples in Utah
i.

Paunsaugunt Migratory Mule Deer Seasonal Signs

A mule deer migratory route intersected by U.S. Highway 89, just north of the
Utah/Arizona border, was examined for deer-vehicle collision rates from 1995 to 1997.
Collision “hot spots” were identified and in late 1997, Utah Department of Transportation
erected black and yellow warning signs equipped with flashing amber lights at the
highway approaches to these sections of highway. The signs were found to contribute to a
dramatic decrease in deer roadkills during the spring and fall migrations. The signs were
only seasonally operational to coincide with migration. A large proportion of the
motorists in the area were local residents, and their knowledge that the area was a
migratory deer route, combined with the temporary signs, contributed to the effectiveness
of the system.
36

Contact: Carter & Burgess: (303) 820-5240
Diane Yates YatesDG@c-b.com
Craig Gaskill GaskillCR@c-b.com
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ii.

Utah Migratory Mule Deer Crosswalk

An experimental deer crosswalk system consisting of fences, a crosswalk of cobbles and
trail material, flashing warning signs, and one-way gate escape structures was tested on
state and national highways in northeastern Utah. Five crossing systems were installed on
SR 248 and four on US 40. Portions of SR 32 and US 40 served as controls. Deervehicle collisions were reduced by 40% and deer-proof fencing was effective in reducing
roadside grazing. Fencing was installed along the ROW and limited the animals to
crossing only where funnel-fencing directed them to the crosswalk. At the entrance to the
crosswalk, the deer jumped over a low 1.0 m (3.3 ft.) fence and could proceed towards
the highway along a 9.1 m (30 ft) path bordered with river cobbles. Vegetation in the
cobble substrate was suppressed so as not to provide forage for the deer. The highway
was painted with cattle-guard lines on each side to deter deer from diverging from the
crosswalk. On 4-lane roads, the pathway through the median was bordered with cobble,
presenting an unstable surface that encouraged the deer to stay on the crosswalk. Deer
exited the system through an identical set-up on the opposite side of the road. Four oneway gates were placed near each crossing to enable deer to escape from the ROW if they
wandered off the cobble-lined pathway onto the highway.
H.

Examples in Washington
i.

Interstate 90 Snoqualmie Pass East

Just east of Snoqualmie Pass in the Cascade Mountains of Washington State, the state
Department of Transportation is proposing to expand Interstate 90 from four lanes to six.
This stretch of freeway cuts across several north-south wildlife corridors that must be
protected and restored to preserve healthy wildlife populations. State citizens and the US
Congress have spent tens of millions of dollars over the last few years to acquire and
protect habitat within these corridors (see below). The freeway expansion, known as I-90
Snoqualmie Pass East, can actually improve the situation for wildlife with new structures
that allow wildlife to safely travel over or under the freeway. The I-90 Wildlife Bridges
Coalition is working with a diverse set of organizations and agencies to ensure the project
meets a high standard for wildlife connectivity as well as human safety and transportation
efficiency. The Washington Legislature recently passed a state transportation plan that
includes $435 million for a Phase I of the I-90 Project.37
ii.

Cascades Conservation Partnership

The Cascades Conservation Partnership ran from May 2000 through December 2004 to
purchase and protect privately owned forests linking the Alpine Lakes to Mount Rainier.
37

Contact:
I-90 Wildlife Bridges Coalition (206) 675-9747, info@i90wildlifebridges.org
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Newly protected in public ownership are nearly 38,000 acres (about 60 square miles)
within wildlife corridors and areas treasured for hiking and other recreation. Thousands
of donors gave $15.7 million and our allies in Congress secured $68.5 million to make
the acquisitions possible.38
For more case studies and information, see the Wildlife Crossings Toolkit online at:
http://www.wildlifecrossings.info/beta2.htm

V.

SPECIFIC RECOMMENDATIONS
A.

General Support of Feasibility Study Recommendations

Highway safety is the context in which we consider all the specific recommendations
outlined below, in accordance with the primary responsibility with which NMDOT is
charged. We recognize that the safety of wildlife and the safety of motorists are
inextricably linked. We applaud NMDOT’s efforts to take steps to reduce wildlifevehicle collisions as a component of this GRIP project, including contracting Marron &
Associates Inc. to conduct a preliminary feasibility study for wildlife crossings in the
planning area. The Coalition commends Marron & Associates Inc. for the superb,
detailed job they have done to obtain and compile all available data, acquire anecdotal
information from the public, identify areas and issues that will require further research,
assess the current status of wildlife permeability points, and make recommendations
aimed to enhance permeability for wildlife (and thus improve driver safety).
The TCSPC agrees with the Study’s recommendation that wildlife crossings be created
and/or enhanced in Tijeras Canyon. We have reviewed the preliminary feasibility study
(dated January 19, 2005) which proposes a 3-phased approach to the implementation of
wildlife crossing and highway safety measures. The first phase (Phase A) details the
initial actions to be taken during this construction project. The second and third phases
(Phase B & C) outline the subsequent and longer-term measures that will be
implemented. Over time through monitoring and experience with the existing limited
measures of the first Phase A, more site specific information can be obtained that will
assist in the assessment of needs and priorities for the final implementation of Phase B
and C recommendations.
Our comments and recommendations our based on the preliminary feasibility study,
available research and information available at the time of this report, and the experience
38

Contact:
Cascades Conservation Partnership
(206) 675-9747 partnership@ecosystem.org
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and opinions of TCSPC members. The TCSPC is committed to ensuring the long-term
success of these efforts in the project area, and in the greater Sandia/Manzano wildlife
linkage through which Interstate 40 is routed. As such, we will provide whatever support
is necessary and within our power to ensure that all phases of this project move forward.
B.

Crossing Structures

Of all of the techniques that have been employed to mitigate animal-vehicle collisions
and the barrier effects of highways, fencing and wildlife crossing structures (91% and
63% respectively) are believed by natural resource agencies to be the most effective. 39
Transportation legislation such as TEA-21 have heightened the concern for sustainable
transportation systems and the regular incorporation of wildlife passages in transportation
planning, and are providing federal dollars to aid state transportation agencies in
accomplishing this. Effective designs for mitigation structures are now being included in
highway planning and construction projects as a standard procedure as part of the
environmental stewardship responsibilities and to meet the requirements of the National
Environmental Policy Act to achieve more effective mitigation.
“The general function of a wildlife crossing structure, or passage, is to get animals
safely across a roadway, thereby providing for natural movements and usually
reducing road-kills. When this is achieved, individual animals and their
populations as a whole will benefit. Essential biological requirements—such as
finding food, cover, and mates, as well as facilitation the dispersal of young and
aiding the colonization of vacant areas—can be met. The latter is important if
populations are to remain viable within fragmented and human-modified
landscapes. A variety of mitigation passage designs are currently in use.
Choosing a design is usually based on the target species (e.g., cougars) or species
groups (e.g., carnivores) expected to use the passage.” 40
i. Key Points About Wildlife Crossing Structures
•

39

A multi-species approach is the best strategy (addressing the different needs
of all wildlife species that inhabit and utilize the area), for the design of
wildlife crossing structures. Wildlife crossing structure design requires
different designs for different species, and as such there is no “one size fits
all” design. Ideally, there should be a series of structures along the course of
the transportation corridor designed to provide permeability for all of the
endemic fauna.

Romin and Bissoneette 1996, quoted in Forman et al. 2004

40

Forman, R. T. T., D. Sperling, J. A. Bissonette, A. P. Clevenger, C. D. Cutshall, V. H. Dale, L. Fahrig, R. France, C.
R. Goldman, K. Heanue, J. A. Jones, F. J. Swanson, T. Turrentine, and T. C. Winter. 2003. Road Ecology: Science and
Solutions. Island Press, Washington, D.C. 481 pages. [2003, 2nd printing].
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•

•

•

•

•

•

In general, carnivores tend to utilize structures close to stream corridors or
drainage areas. Ungulates, on the other hand, require placing structures far
from carnivores, and with a clear view of the structures' entrance.41
Crossing structures/facilities should be located at known travel routes, natural
pinch points, or other topographically appropriate locations. Ideally, there
should be at least one large mammal crossing every 1.5 kilometers (1 mile).
Smaller, 0.5 to 1.0 meter culverts should be installed/maintained for small
mammals, reptiles, and amphibians. These smaller structures are preferred by
mice, weasels, and other small wildlife (Unpublished, 2004 Western Riverside
County Multi-Species Habitat Conservation Plan).
One of the most important factors for carnivore utilization of passage
structures is the proximity and intensity of human activity.42 Thus, current
and future human land uses, development and recreation in the proximity of
the passage structures need to be considered. Clevenger et al. (2000) went so
far as to state that future underpasses designed around topography, habitat
quality and location can be minimally effective if human activity is not
managed proactively.
Wildlife fencing should be installed to funnel animals toward appropriate
crossing locations. Crossing structures are minimally effective without welldesigned fencing.
Escape ramps should be installed so that animals that are trapped on the right
of way can use them to safely exit the right of way.

ii Underpasses
•

Deer are the most sensitive of the three recommended focal species and have the
strictest structural underpass design requirements. It is generally agreed that the
three most important structural factors to consider for an ungulate underpass are
openness index, noise level, and width. The openness index is defined by: width
X height/length. Deer have been found to require an openness index of approx.1.
(See Deer-Vehicle Crash Countermeasure Toolbox: A Decision and Choice
Resource, completed as part of the Deer-Vehicle Crash Information
Clearinghouse Initiation, Project for the Wisconsin Department of Transportation,
SPR Project Number 0092-01-11, Report Number DVCIC-02).

•

Based upon preliminary research, there are only two bridges in the Tijeras
Canyon project area that are tall and open enough for deer to use. The first, on the
eastern side of the project area is a road underpass, and the other is the Tijeras

41

Clevenger, A.P., B. Chruszcz, and K. Arigunson, 2000. Drainage culverts as habitat linkages and factors affecting
passage by mammals. Journal of Applied Ecology: 2001, 36, 1343-1349.
42

Clevenger, A.P., B. Chruszcz, and K. Arigunson, 2000. Drainage culverts as habitat linkages and factors affecting
passage by mammals. Journal of Applied Ecology: 2001, 36, 1343-1349.
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Creek riparian corridor near Coyote Springs Road. Both of these crossing points
need to be improved if deer are to use them. The first can be improved by moving
the guardrail out and creating a larger strip of natural substrate on the west side of
the road (which could be monitored for tracks to determine the level of use). The
second crossing, the riparian corridor, requires vegetation removal and because it
is densely overgrown with invasive species and creates too much hiding cover for
predators. Deer are likely not using this crossing due to the extensive vegetation.
The underpass at Deadman’s curve does not currently have an openness index
(driven by its long length) that will facilitate deer movement. The current length
of this culvert exceeds the longest recorded underpass use by a deer (Paul Knight,
personal comm.). On the north side of this culvert is a permanent water source,
which is likely an important water source and should not be eliminated or
disturbed if possible. The northern entrance to this culvert has a jagged and steep
slope, which is prohibitive of wildlife access. Access can be improved for a
variety of species by smoothing out the slope with a ramp made of natural
substrate. Measures, such as baffles bolted to the floor, that allow for some
sediment to be trapped on the floor of culverts can create a better, more natural
substrate that will encourage more use by wildlife.
•

There are three culverts that extend beneath both I-40 and SR 333 and are located
directly to the east and west of the Carnue Land Grant Hall. These culverts,
because of their length and curved nature, will not be effective for ungulates.
However, it is expected that they may be effective for carnivores such as coyotes,
foxes, bobcats, black bear and mountain lion. Improvements can be made to
improve their effectiveness, by providing more natural cover, accessible entrances,
and by enlarging/opening culverts that have enough overburden to make an
enlargement possible. Because of the relatively intact habitat and lack of
development along this stretch of the transportation corridor, the importance of
maintaining landscape permeability and improving these structures for wildlife
movement cannot be understated. However, Carnue Land Grant, which is a
member of the TCSPC, has expressed reservations about locating wildlife crossing
structures in this area. Carnue has also expressed concerns about liability, as they
have future plans for developing a recreation area in this general vicinity (Macario
Griego, personal comm.). At a minimum, these culverts should be maintained as is
and if improvements can be made which result in higher wildlife use, then
protective fencing between the Carnue Land Grant Hall and the crossing structure
can be installed as a mutually protective measure. We propose that a formal study
be conducted to evaluate the design and construction of an open span bridge for I40 at Dead Man’s Curve, to replace the long dual culvert.
iii Overpasses
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•

We recommend NMDOT consider the long-term feasibility of constructing
overpass(es), also called land bridges along the stretch of I-40 that bisects the
greater Sandia/Manzano Linkage. Such a structure could be funded in part by
applying for TEA-21 monies, assuming this pending legislation is re-authorized.
If properly located and designed with fencing and vegetation, a land
bridge/overpass could be effective for a number of species. While located in a
different ecosystem, Clevenger et al. have demonstrated 50-m wide land bridges
that span the Trans Canada Highway in Banff National Park, Canada to be
effectively used by deer, elk, black bear and other species. Three considerations
were taken into account for overpass placement: preferred wildlife crossing
points, favorable terrain configuration for engineering and construction
considerations, and driver safety requirements. Earth berms were built on the
overpasses to reduce disturbance (noise, lights) from highway traffic (Parks
CanadaWebsite: http://www.pc.gc.ca/pnnp/ab/banff/docs/routes/chap1/sec1/routes1b_e.asp).

•

Wildlife overpasses should be at least 50 meters wide at the ends, but may narrow
to 10 meters in the middle. Overpasses should be designed to blend as naturally
into the landscape as possible and take advantage of natural crossing points as
previously discussed. The overpass should be covered with soil and vegetation as
appropriate for the focal species, and include fencing and berms to protect wildlife
from noise and falls.

•

Based upon preliminary research, one location for such an overpass on the I-40
transportation corridor is at Deadman’s Curve, where I-40 and SR 333 cross,
which is located within the scope of the said project. An additional location
potential location within the project area is at the narrow point in the canyon
located (in the west-east direction) between the Carnue Land Grant Hall and
Carlitos Springs and connects US Forest Service land and private lands in the
north-south direction (see Figure 2).

•

Future research may identify even more suitable locations for overpasses east of
the study area. A preliminary assessment indicates there may be several potential
locations for overpasses in this eastern portion of the Sandia/Manzano Linkage,
where there the transportation corridor narrows, where there are road cuts on
either side, where there is significant cover on both sides of the roadway, and
where there are fewer opportunities for effective wildlife underpasses.

•

While overpasses can be expensive, if designed properly they can also be
worthwhile investments that provide an excellent permeability point to restore lost
landscape connectivity for multiple species. In addition, such a visible mitigation
structure would be a visual representation and reminder of NMDOT’s serious
commitment to environmental responsibility, to reducing roadkills, and to
improving highway safety.
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C.

Priority Permeability Points

Figure 2. 1:24,000 scale map of I-40/SR 333 travel corridor through Tijeras Canyon. Solid red lines are
section boundaries. Dashed red lines indicate Carnue Land Grant boundaries. Dashed black lines indicate
Cibola National Forest boundaries. Blue lines represent potential wildlife routes under the highway and in
associated drainages. Red lines represent additional permeability points of concern.

1) Deadman’s Curve
Location: N 35° 3.942,94', W -106° 25.579,94' (See Figure 1)
Description
The “blind” curve of both SR 333 and I-40 is an underlying problem for this area in terms
of vehicle traffic and wildlife crossings. It is not easily fixed because it would require a
major road alignment. There is physical and anecdotal evidence of a high number of deer
roadkill and crossing observations along the stretch of SR 333 in this general area. The
only culvert under Rte. 333 at this location is filled with sediment and is currently
unusable for wildlife. The existing culvert under I-40 is fairly large, but the fact that it is
divided into two parallel culverts and that it is very long reduces its openness index.
Even with potential enhancements, its utility as a deer crossing has been questioned by
NMGF, Marron & Associates, and TCSPC specialists. Deer tracks have been identified
at the entrances of this culvert, but there is no indication that the deer are able to enter the
culvert and use it to cross under I-40. The entrance to culvert on north side has uneven,
steep slope with obstructive boulders. There is ponding of water on the north side. This
permanent water source is likely very important for deer and other wildlife, and may be
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one of the reasons deer frequently attempt to cross SR 333 at this location. The
Feasibility Study recommends wildlife fencing be installed on the north side of the
transportation corridor (at least from the east to this point) in order to funnel animals
down into this location. If this is done, the number of deer crossing SR 333 at this point
is expected to increase. This is an issue that must be considered in detail.

Figure 3. Map showing Marron’s proposal for Deadman’s Curve

Recommendations
Deadman’s Curve is one of the most crucial and complex permeability points in the entire
study area (Figure 3). We agree with the Feasibility Study recommendations to install
wildlife fencing that will funnel wildlife to this point. We suggest that additional fencing
be installed on the north side of SR 333 westward between this permeability point and the
developed area as well, to funnel deer from the west. It has been proposed by NMGF and
others to construct a wildlife dedicated underpass under SR 333 at the mouth of the
canyon northwest of the intersection of I-40 and SR 333. We strongly support this
proposal, and urge that it be constructed as soon as possible after the completion of Phase
A. We propose that a formal study be conducted to evaluate the design and construction
of an open span bridge for I-40 at this location, to replace the long dual culvert. Because
this is a hotspot for wildlife movement, and because the future fencing and the planned
underpass (mentioned above) will be funneling wildlife towards Tijeras Creek (a natural
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wildlife corridor) at this location, this justifies the need to further improve this
permeability point with a large, open crossing structure.
There are currently very few permeability points across the transportation corridor that
we believe hold the potential to be effective for mule deer. Deer and ungulates avoid
situations where they become vulnerable and thus are reluctant to use confining
structures. The old, existing structures are expected to be threatening to deer because
they have limited openness, reduce the range of visibility and place limitations on escape.
Long and narrow underpasses may pose formidable threats to ungulate passage.43
Consequently, an open, wildlife-engineered crossing structure that will be effective for
mule deer, and a host of other species is essential and feasible, as there is sufficient
overburden at this location to create a very open and permeable bridge structure.
Deadman’s curve is also one of the most feasible locations for a wildlife overpass in the
study area because of the topography and convergence/minimal width of SR 333 and I40. This type of structure would be ideal for mule deer, and may be the only type of
crossing structure that would be functional for bighorn sheep, if they are restored to the
Sandia Mountains in the future.
NMGF is currently investigating the possibility of securing monies for a potential cost
share on an open span bridge at this location. If the circumstances do not permit the
construction of an open span bridge at this location in the near term, we support the
enhancement recommendations given by the Feasibility Study for the dual-culvert at this
location. These enhancements include constructing an access ramp around the boulders
to the east tunnel to improve access for wildlife, and installing washboard-type floor in
the culverts that would trap sand and gravel to create a more natural (and trackable)
substrate. Prior to the creation of the above-mentioned underpass (under State Route
333), we recommend installing effective signs, including standard deer crossing signs,
lighted signs, flashing warning lights, and/or the RADS system, which would activate
flashing lights along SR 333, that give warning to drivers when deer are active in the near
vicinity.
2) Seven Springs Culvert
Location: N 35° 4.788,56', W -106° 23.695,27' (See Figure 1)
Description
The northern canyon entrance for this culvert is ideal for wildlife, being a natural funnel
with good cover. The south entrance is not as inviting to wildlife in its current state (little
to no cover, with a steep concrete grade), although coyote scats found at the south
entrance indicate it may be used by carnivores. This culvert is long, slanted and
43
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particularly dark because of a “bend” in its middle. Without the bend, it would have an
approximate openness index of 0.2. While this culvert may be usable by carnivores and
smaller species, it was recognized during the initial field visit that it could be straightened
and potentially enlarged to improve its general utility for wildlife use. This culvert is
especially valuable because of the lack of development on both sides of the transportation
corridor.
Recommendations
There is enough fill on top of the north entrance culvert to allow for enlargement. It may
be possible to straighten the culvert as well, and improve the accessibility of the south
entrance. The possibility of a “sky light” in the middle of the culvert could improve its
utility, although this may or may not be practical from an engineering/hydrological
perspective. If such skylight was installed, traffic noise through such a structure should
be minimized. Enlarging this culvert could also improve its utility, but doing so may
have important hydrological consequences downstream, which would need to be studied
in depth before implementation. If no other actions are taken, it is important to maintain
the permeability of this structure for carnivores; fencing should funnel into this structure
(and structures like it).
3) Carlito Springs Culvert
Location: N 35° 4.788,56', W -106° 23.695,27' (See Figure 1)
Description
It has been reported that black bears have been seen entering this culvert from the north.
Coyote tracks were found in the culvert bottom near the south entrance. This culvert is
relatively long and dark. This culvert is also valuable because it goes under both I-40 and
SR 333 highways. The north entrance has natural cover, but the upstream drainage has
some human development on either side. The south entrance is natural with plenty of
cover, but is completely surrounded by development, including Montoya School to the
southeast and other developments directly to the south and east. However, the south
entrance feeds directly into the Tijeras Creek riparian area, which then flows through a
large, three culvert system. Deer have been observed utilizing this area.
Recommendations
The structures and natural conditions around this potential crossing need further
investigation. The existing culvert would need to be enlarged to provide a more effective
wildlife crossing structure and would be essential if the structure is to be used for deer
and other ungulates. The initial field inspection of this structure provided evidence of
another concrete structure located immediately adjacent to the existing culvert. This
structure, which appears to be an older or previous large culvert, is sealed-off and
inaccessible. Depending on the characteristics of this structure such as length and height,
and its structural integrity, it may provide the opportunity (with concrete support and
31

Tijeras Canyon Safe Passage Coalition
Feasibility Study / NMDOT I40 Reconstruction Project (CN G-1243)
May 25, 2005

physical open space) to enlarge the existing culvert. If not opened up completely for a
wildlife crossing, a smaller opening could be made to create an ideal vernacular for bats.
4) Bridge at Carlito Springs
Location: N 35° 4.819,66', W -106° 23.755,95' (See Figure 1)
Description
While a paved residential access road is routed under this bridge, it is one of few viable
permeability points in the entire study area, particularly for deer. There are numerous
reports of deer being observed using this road/underpass. It is expected that deer use this
road to get under I-40, and over State Rte 333 to access Tijeras Creek and to reach the
undeveloped lands to the south extending toward the Manzano Mountains. The bridge
does not currently provide safe passage across SR 333, in fact, it funnels animals directly
on to it. There is currently no signage at this location to alert drivers of the potential
presence of deer and other wildlife.
Recommendations
At a minimum, it is recommended that special signs be installed to provide information
and warning to drivers about the potential for wildlife on this stretch of SR 333. We also
concur with the Feasibility Study’s recommendations to improve the overland access
under the bridge. The improvements include increasing the amount of natural substrate
under the bridge along the abutments, re-locating the guardrail further out from the bridge
to enlarge the side of the road so as to provide a wider strip of natural substrate. This will
help keep the deer and other wildlife out of the vehicle path. In addition, providing a
wildlife path with a fine natural substrate will assist in the monitoring efforts, by
providing opportunities to observe and record tracks of deer and other and wildlife that
will give an indication of usage. If enhancements are effective in encouraging deer use,
we recommend the installation of a (Roadway Animal Detection System) RADS system
at this location, so as to alert motorists when deer are active at this location. RADS is a
sign that contains a motion sensor system based on radio frequencies, and detects the
presence of deer and deer size animals in its signal path. When an animal triggers the
sensor, the sign lights up and warns drivers that animals are present in or near the
roadway.
5) Tijeras Creek Tunnel Culverts
Location: N 35° 4.767,59', W -106° 23.748,68'
Description
This culvert system is located under the school access road, in the Tijeras Creek channel,
on the south side of SR 333. It is associated with the main drainage of Tijeras Canyon.
These culverts provide a natural connection, via riparian habitat, from the Carlitos Spring
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Culvert to Tijeras Creek. From a landscape perspective, this riparian area and culvert
system also connects the Sandias to primarily undeveloped lands in the Manzanitas,
including the reclamation lands of the cement mine, and the prominent ridge that rises up
steeply to south and west of State Rte 333. These three “tube” culverts are large, open,
and have excellent cover on either side. Coyote, raccoon and bobcat tracks were found in
the culverts.
Recommendations
We recommend installing wildlife fencing that would funnel wildlife from the south
entrance of the Carlitos Springs Culvert to this 3-culvert system, to help prevent wildlife
from wandering into the more developed areas to the south and east, and to keep them off
of SR 337.
6) I-40 Bridge at Coyote Springs
Location: N 35° 3.798,00', W -106° 26.264,30' (See Figure 1)
Description
This is one of few permeability points in the study area that has an openness index
suitable for mule deer. In fact, it is probably the best existing structure for deer. The area
surrounding the creek at this bridge is choked with primarily non-native vegetation.
Coyote, bobcat and raccoon tracks were found, but no deer tracks have been seen here.
NMGF, Marron and Associates and Coalition specialists concur that the utility of this
permeability has been compromised for deer because there is poor visibility, which also
provides too much “stalking cover” for predators.
Recommendations
The Coalition recommends the removal of the non-native vegetation such as the Siberian
elm, salt cedar and Russian olive to improve visibility and utility for mule deer. We
recommend stump treatments and hacked limb or trunk treatment (at the right time of the
tree's phenological state, "hacks" are made and the herbicide is applied there so that the
sap movement will carry the herbicide to remote parts of the tree to kill it). We
recommend the use of herbicide with a very short half-life that is formulated for use in
riparian environments. Both chemical and mechanical treatments combined are more
effective than mechanical removal alone. TCSPC, through its members and associates,
will be able to provide professional and volunteer vegetation removal services for the
bridge underpass. This effort could be accomplished in collaboration with NMDOT and
NMG&F, or as a separate project activity. The work we offer will be free and in
coordination with landowners.
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7) Exit 170 Area
N 35° 3.780,12', W -106° 28.023,60' (See Figure 1).
Description
The exit 170 area is located on the western edge of the project area and the community of
Carnuel. The area consists of a relatively level and open expanse of roadway and median
strips. Relative to traffic conditions, the area is a complex union of roadways and exit
ramps. The West-East split segments of SR 333 merge or split at this location, depending
on the direction of travel. The roadway segment for westbound traffic on SR 333 rises to
the bridge over I-40. The exit off-ramp (from I-40) and on-ramp to I-40 and Tramway
are at this location. According to data from the Feasibility Study, this area is also
hazardous in terms of the high number of wildlife collisions, especially for mule deer.
This area is described as an “overland crossing” area for deer and other wildlife. Animals
come from the undeveloped land on the north side of SR 333 and cross over SR 333 to
reach Tijeras Creek, which is situated between SR 333 and I-40. If the segment of the
creek at this location is dry, wildlife will attempt to continue traveling toward the south to
the upstream and downstream extensions of Tijeras Creek. However, continued
movements to the south are restricted by I-40. Animal vehicles collisions occur in this
area where animals have attempted to cross I-40, from vehicles exiting from I-40 onto SR
333 and from vehicles traveling along SR 333. The City of Albuquerque Open Space has
recently acquired undeveloped land on the north side of SR 333 at this location and will
be managing it in accordance with wilderness management guidelines. The land has been
named the Clinton P. Anderson Open Space.
Recommendations
More in-depth investigations into the mitigative measures that can be implemented in this
complex area are required.
Informative signs and warning lights are strongly
recommended as an absolute minimum action. Low-intensity lighting has also been
recommended in the Feasibility Study. If lighting is determined to be essential, low
pressure sodium lighting may provide enough background illumination enabling drivers
to see wildlife in the roadway and would minimize the negative impacts of night lighting
on mammal’s night-vision. The Clinton P. Anderson Open Space area contains an earthen
retention structure. This structure may be able to be modified to provide a catchment
basin / water source for wildlife. By providing a permanent water supply on the north
side of the roadways, wildlife will be less dependent on Tijeras Creek and therefore holds
the potential to reduce the amount of animal traffic across the roadway (Figure 4). The
Coalition supports Marron’s recommendations with the caveat that they be implemented
in Phase A. The recommended measures are relatively inexpensive and crucial to the
success of other crossing structures further east.
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Figure 4. Map showing the relationship between the GRIP Project area, Carnue Land Grant and the
Clinton P. Anderson Open Space.

D.

Fencing

Specialized deer-fencing is a typical and is an integral component of most wildlife
highway passages. The TCSPC supports the fencing recommendations and configurations
outlined in the preliminary Feasibility Study. We also recommend the use of standard, 8’
wire-mesh fencing for the majority of the study area (see below on electric fencing), and
the installment of one-way ramps. One way ramps are 10-12 times more effective than
one-way gates. 44 While putting fences along roads removes the problem of road
mortality, it simultaneously increases the barrier effect. Fences are more likely to be
beneficial, the lower the degree of road avoidance (by target species) and the higher the
probability of an animal being killed on the road. Fencing should be discouraged when
the population size is stable or increasing or if the animals need access to resources on
both sides of the road, unless fences are used in combination with [effective] wildlife
44
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crossing structures. In many cases, the use of fences may be beneficial as an interim
measure until more permanent measures are implemented.45 Given the high volume of
traffic on I-40, we believe there is a very high probability of animals being killed once
they attempt to cross the I-40 corridor. Therefore, fencing is expected to be beneficial.
However, because the Feasibility Study does not propose any wildlife-engineered
crossings in association with fencing, we express some level of concern that if the
enhanced crossing structures are not effective, the permeability of the transportation
corridor could be impaired further, instead of improved. It is of fundamental importance
that the installation of deer-proof fencing is not the ONLY mitigative measure
implemented. The other recommendations including improvements of existing drainage
structures to allow for wildlife mobility through the structures and for the construction of
water catchment structures to provide water sources are also critical and necessary
measures. A water supply structure has been recommended in the area mid-canyon on the
north side of I-40. There are no known natural water sources on the south-facing slopes
of the Sandias in this part of the canyon. Wildlife are likely attempting to cross I-40 to
get to Tijeras Creek. With the fencing installed, wildlife will be cut-off from their water
supply. Therefore, a new water source is needed to replace the old one. Similar
circumstances exist in the Exit 170 Area (Please see the recommendations given above.
Also see Section E for more information on water issues.) In addition, it will be crucial to
implement a rigorous monitoring program that assesses the effectiveness of the fencing
and crossing structure design that is implemented (see Section G. on Monitoring). This
will provide needed data for the appropriate design and implementation of Phase B & C
measures.
Electric Fencing: TCSPC recognizes there may be cost benefits and visual benefits to
using “Electrobrade” electric fencing. However, we do not recommended electric
fencing be used for the entire length of the study area due to potential maintenance and
safety issues, and the need for further evaluation of the effectiveness of this type of
fencing. In addition, such fencing may be effective for deer and large mammals, but
ineffective for medium and small sized mammals. However, the Coalition may support
“test” section(s) for Electrobrade fencing in critical location(s) where: a) private land
owners are adamantly opposed to standard deer fencing but are amenable to this type of
fencing, b) where the substrate and topography prohibits the installment of standard deer
fencing.
Existing 6” fence: In reference to the existing 6’ fence located in the western end of the
study area, we are concerned that the integrity of this fence is questionable for use as deer
fencing, (due to age, erosional forces that are causing gullying, maintenance issues,
height, and location). Where the land is heavily developed we agree that the old and
existing 6” fencing should suffice, as accident data confirms there is less of a concern in
this development area. However, there are several areas of undeveloped land on both the
45

Jaeger, J.A.G., and L. Fahrig, 2004. Effects of Road Fencing on Population Persistence. Journal of Conservation
Biology. Vol. 18, No. 6, Dec. 2004, 1651-1656.

36

Tijeras Canyon Safe Passage Coalition
Feasibility Study / NMDOT I40 Reconstruction Project (CN G-1243)
May 25, 2005

north and south Side of I-40. These areas also correspond with proposed wildlife
crossings. This is of particular concern in the segment of road (and existing 6’ fence line)
that extends from Deadman’s curve west to the Coyote Springs Road overpass. This
segment contains undeveloped land and could become a very active deer crossing area.
Since Tijeras Creek criss-crosses under the freeway at several locations in this stretch of
the canyon, there are alternating locations on both the north and south side of I-40 where
deer will likely attempt to cross the road, in either direction, to access water in the creek.
Thus, it is important that 8’ deer fencing be installed on both sides of I-40 at these
strategic locations. The importance of this fencing at those locations may become even
more important once the passages are created and the other fencing has been installed. In
light of the above, we suggest further critical evaluation of the decision to leave the 6’
fence instead of installing new 8’ deer fencing. Perhaps, as a compromise measure, new
8’ deer fence could be installed at strategic locations, and at the bridges and extend for a
few hundred meters or appropriate distance before stopping and converting to the old 6’
fence. This will help assure that deer arriving at the bridge will not attempt to go up to
the road edge and breach the old 6’ fencing.
SR 333: In lieu of no fencing planned along sections of SR 333 per request of the Carnue
Land Grant, we suggest as a very minimum that a variety of wildlife and deer warning
signs be installed to alert motorists. In the future, after the wildlife crossings are
established and the fence barrier is in place everywhere else, it is possible that the
dynamics and intensity of wildlife crossings may change and areas along Route 66 could
become more, or less important. Monitoring should determine if there are increased
problems with wildlife-vehicle incidents along SR 333. If Carnue Land Grant is also
opposed to Electrobrade fencing, the NMDOT may consider this section of SR 333 for a
test section of “Swareflex” reflectors. These are red reflectors mounted on posts at the
average height of vehicle headlights and are designed to reflect vehicle headlight beams,
creating a low-intensity red beam that acts as a moving “lighted fence”. However, the
underlying assumption that deer avoid reflected red light has been seriously questioned.
Test reflector effectiveness studies have produced mixed results, presumably because
animals quickly get used to the reflected beams.46
E.

Water Sources

Wildlife crossing experts describe successful wildlife crossings as those that are multifaceted and consist of not just one, but various structures and features that are adapted to
site specific needs. In Tijeras Canyon, access to water is not only one of the site specific
needs, it is also one of the major driving forces for animal migration across the
46
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roadways. Tijeras Creek, with its watering holes provides the critical water supply for
the wildlife communities in the project area.
In the middle of the Canyon, Tijeras Creek runs parallel to I-40 on the south side of the
highway. On the north side, there are steep, dry (south facing) slopes, with no apparent
water source in the vicinity. Deer and other wildlife migrate down these slopes and across
the canyon floor, from the north to the south, to reach Tijeras Creek. If they survive the
highway crossing, they may attempt a reverse crossing.
When the deer-proof fencing is installed on the North side of I-40, a permanent barrier
will be created. This will essentially eliminate the probability of animal-vehicle
collisions in this segment of the highway. However, it will also block access to Tijeras
Creek, their water source. As a consequence, deer and other wildlife will be adversely
affected and may permanently leave the area, furthering the decline in the already
stressed populations. TCSPC is encouraged that a solution for this dilemma has been
proposed. A new water supply is necessary on the north side of the canyon. We agree
with and support the recommendation that research into an appropriate type of water
basin be conducted and that the installation of the appropriate structure is critical to
the purpose and success of the wildlife crossing.
The Exit 170 Area at the western edge of the project area has been identified as another
hot spot area in which mitigation can be obtained by the construction of water supply
structure. The dry slopes on the north side of the canyon do not have any known
permanent water sources. The deer and other wildlife are traveling across SR 333 to get
to Tijeras Creek, which is situated between I-40 and SR 333 at this location. If this
segment of the creek is dry then animals will likely continue traveling southward and
eastward to reach available water. In these situations, animal–vehicle collisions occur not
only on SR 333 but also on I-40 and the exits and on-ramps at this interchange. If a
viable water source existed on the north side, the frequency of animal crossings is
expected to be significantly reduced. TCSPC agrees with and supports the
recommendation that a new water supply be development. With the recent establishment
of the Clinton P. Anderson Wilderness Area on the north side of the canyon adjacent to
the project area, and with the fact that this land currently contains a water diversion /
runoff catchment basin structure, it is possible that only minor modifications (and
minimal investment of time and monetary resources) will be necessary to develop this as
the new water source.
Since Tijeras Creek provides the critical water supply to wildlife communities in the
project area, the quality of the water in the creek will impact the health of the wildlife.
The residents of Carnuel have also stated their concerns for good water quality in Tijeras
Creek since it is also used for residential and agricultural purposes. Although water
quality issues may be outside the scope of this project, it is important to identify the
importance of water quality and plan for mitigative measures that will assure that project
related activities, specifically the construction work, do not in any way contaminate the
water or adversely impact its hydrological characteristics.
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While the potential ecological impacts associated with pollution are beyond the scope of
these comments, we suggest the following resource: Forman, 2003 (Chapters 8 and 9),
for further information and references on road-related pollution and a discussion of
potential pollution mitigation solutions.
F.

Signage

Traffic signs are an integral component of roadway travel. Specific signs provide
information, instructions, and warnings to drivers about local road conditions and
hazards. Since traffic safety is a major factor for this reconstruction project, new signs
will also be included. As part of the mitigative measures to reduce or eliminate animalvehicle collisions, education and public awareness of the wildlife crossing areas is
necessary. Signs that are applicable to the conditions in Tijeras Canyon will need to be
developed that instruct motorists to slow down or watch out for wildlife crossing the
roadway.
There are various types of signs that can be installed to advise and warn travelers of
wildlife hazards. Signs can be standard, such as the typical orange and black deer
crossing sign or specialized such as electric, lighted, and billboard size. As an absolute
minimum, standard deer crossing signs should be installed throughout the project area.
Since it has been determined that motorists become acclimated to existing
standard/familiar signs such as the yellow leaping deer sign,47 various additional
specialized signs are recommended in several locations.
One type of specialized sign is the flashing lights sign. It consists of the standardized
deer crossing sign but has lights attached to it that activate at night and flash on and off.
As the minimum mitigation measure, flashing deer / wildlife crossing signs are
recommended for critical areas including the approach to the Exit 170 Interchange at
Carnuel, in the Exit 170 Interchange, on the West and East sides of Deadman’s Curve,
and on SR 333 at the Carlitos Springs area. Several signs in the middle of the canyon
along SR 333 Route 66 and I-40 are also recommended.
Another type of specialized sign is the RADS. We recommend RADS systems for hot
spot areas including Deadman’s Curve, the Carlitos Springs area, and the 170 exit area
(see http://www.sensor-tech.com/frames/animal_main.asp for more information).
TCSPC recommends this option be considered and the use of RADS, in conjunction with
standard road signs be integrated into the project at strategically important locations. For
example, a RADS system could be installed at Deadman’s Curve that would activate a
large, lighted sign on the I-40 bridge to alert westbound traffic on SR 333 when deer are
active in the area.
47
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Another option for roadway signage has been demonstrated by the Arizona Department
of Transportation. The Arizona Department of Transportation initiated a program with
the local schools to involve students in developing slogans for wildlife warning signs.
The program that ADOT is using is based on the Burma Shave style signs and could be
an option that would be beneficial for this project as well. Examples of these signs are
the series of signs located outside the target area on State Route 260, which state: “keep
your eyes open,” “and your speed slow,” “watch out for elk,” and “as you go.” Each
statement is on a different sign installed in a series along the roadway that leads to the
target area. This sign system “has decreased the number of vehicle accidents involving
elk and other large game animals”.48 Novel signs such as these, and perhaps changing
or relocating signs periodically to capture attention, combined with increased law
enforcement may slow drivers down in key wildlife crossing locations (Foreman 2004).
G.

Jersey Barriers

We recognize that jersey barriers are essential safety components for certain sections of
road, to prevent head-on collisions. For the sections of highway that will require jersey
barriers, we recommend the type with “wildlife scuppers”, that allow for the passage of
small and medium sized animals, be used. Barriers should be staggered in order to allow
for emergency vehicles to turn around, and for larger wildlife to get beyond them in the
unfortunate case that they enter the right of way in these sections. Experimentation in
Oregon has shown that increasing gaps from 4 feet to between 8 – 10 feet apparently
improved the ability of deer trapped in the right of way and running along them to see
and use them. We attempted to acquire a citation for this research, but were unable to by
the time of submission. Of course, the angle of incidence, road speed and curvature will
determine how long such spaces can safely be. Within these safety limitations, we
recommend that these gaps be maximized for the sake of wildlife and for the ability of
emergency vehicles to turn around.
H.

Monitoring and Adaptive Management

Because little to no pre-project monitoring data exists for the project area, it will be
impossible to determine with certainty if quantifiable improvements are made in barrier
permeability. However, measures of trends in roadkill and passage rates are attainable.
While pre-construction monitoring time will be limited before Phase A begins, we
understand that NMGF has committed to conducting several months of pre-construction
monitoring. In the future, at least one year of pre-construction monitoring is
recommended in order to establish a solid baseline of data. To accurately judge passage
48
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performance, predefined criteria have to be developed, at whatever scale the research is
focused, in order to measure how well a passage meets those criteria. Results can then
be used to design future structures. 49 Furthermore, Forman et al. (2003) point out
measures of effectiveness can hardly be based on total counts of animal passage alone,
but must be in the context of how abundant the animal is and its distribution around the
structure. See also Figure 6.8 for six goals for reducing road-kills and reducing the
barrier effects of roads.50 At minimum, we recommend the post-monitoring phase
should assess the species and passage frequency at key permeability points via the
technology and resources available. Potential monitoring methods include track
plates/counts, remotely triggered cameras, motion sensor-activated video surveillance (as
is being used on the SR 260 project in Arizona), data automatically collected from a
RADS system, collecting and analyzing roadkill/crash data, radio/GPS telemetry data
can be invaluable information.
Crash data reporting is an integral part of monitoring. It is one measure to assess whether
and to what extent the efforts are working. Therefore, coordinated interagency reporting
should start as soon as possible. Ideally, crash locations should be recorded with a GPS
unit, not just mile markers, if the technology is immediately available or can be made
available (on loan) from coordinating agencies. All agencies, including State Highway
Patrol, NMGF, NMDOT, Bernalillo County Highway Department, East Mountain,
should coordinate standardized collection of crash data statewide, and specifically in
Tijeras Canyon. It would be helpful to publish a guide for agency personnel and citizens
to aid in the identification of roadkill species, gender, etc. Furthermore, because as much
as 50% of roadkill incidents go unreported, we recommend beginning a public education
about the importance of reporting roadkill incidents and wildlife-related accidents. The
National Motor Vehicle Crash Causation Survey may be a resource for standardized
forms that could be adapted for New Mexico. Also the WARS System mentioned in
Section III above is an excellent model for tracking animal-vehicle related accidents.
We recommend mule deer be collared and monitored in order to determine movement
patterns and effective permeability points (note: black bears are currently being radio
collared and monitored in the Sandia/Manzano Mtns. area as a part of an NMGF-related
Masters Thesis Project). It should be noted that track plates/counts and still cameras can
provide some valuable information, but cannot confirm successful crossings. Only video
surveillance systems and telemetry data can verify such behaviors. Behavioral
information can be especially useful in an adaptive management framework, whereby
improvements can be made based upon known behavioral responses to structural designs,
49
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fencing and exit ramp configurations, traffic volumes and noise, etc. Therefore, we
recommend NMDOT install video surveillance systems at key permeability points. In
addition, we recommend NMDOT begin collecting traffic volume data so that a baseline
understanding of traffic patterns (daily/nightly, weekly, seasonal) can be better
understood.
TCSPC recommends a three year minimum post-construction monitoring time period. It
is our understanding that NMGF has committed to conducting approximately one year of
post-construction monitoring. We recommend that funding be secured to enable NMGF
to extend this to three years. It is important to be able to account for annual patterns of
wildlife movements and seasons. A three year period offers three, full annual cycles to
monitor the effectiveness of the fencing, crossing structures, etc. Because weather and
habitat conditions are variable from year to year, it is crucial to have several years of data
to ensure that data collected represents a long-term or average measure of the
effectiveness of the wildlife passages. For example, in drought years, black bears come
down en masse, and in wet years not so many do because ample food is available at
higher elevations. A longer period allows for some of these variations to be captured. In
addition, the monitoring program needs to provide enough time to accommodate and
assess the variable learning curves of local wildlife populations. This also gives agencies
time to monitor the effectiveness of any adaptive management measures that are
implemented.
We suggest that the NMDOT adopt “adaptive management” as the operational paradigm
for implementing and managing this very complex project. Inherent uncertainties and
complex technical and social issues associated with this project justify the flexibility that
derives from properly applied adaptive management approaches. Adaptive management
is not just a buzzword for allowing agencies to haphazardly try new approaches when old
approaches fail—rather it is a serious discipline requiring diligent and rigorous
application. Under adaptive management, actions and policies are treated as scientific
experiments where certain outcomes are hypothesized but not known for certain.
Anticipated outcomes are compared with actual outcomes and adaptations are guided by
what has been learned through monitoring and assessment. Definitions of adaptive
management abound and we offer the following for the adaptive management process
being used for this project: Adaptive management is an approach to managing complex
natural systems or projects that builds on learning—based on common sense, experience,
targeted monitoring, and periodic rigorous analysis of accumulated data—by adjusting
practices based on what has been learned. Adaptive management processes are usually
implemented through partnerships of managers, scientists, and citizens that learn together
and seek to find reasonable solutions to achieve a common management goal.51
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Implementing an adaptive management framework is particularly useful within the
context of long-term multi-phased projects. The professionals who have worked on the
State Highway 260 project in Arizona have found an adaptive management framework to
be particularly effective as a mechanism by which data and analysis from monitoring, as
well as new ideas and approaches can be incorporated into the project phases as
appropriate.
I.

Maintenance

The following maintenance items are recommended, some of which may or may not be
applicable depending upon the mitigation measures implemented.
•
•
•
•
•
•

Keep culverts clear of vegetation in future; replace invasive species with native
vegetation – Exec Order 13112
Maintain fencing to fix breaches, etc.
Maintain operation of signs (potentially changing type/location periodically)
Maintain functionality of detection or surveillance systems
Maintain cleanliness of “Swareflex” reflectors
Maintain settling ponds/ pollution mitigation structures

J.
•
•
•
•
•
•

Future Research

Status (abundance, distribution) and dynamics of wildlife populations in the
Sandia/Manzano wildlife linkage.
Wildlife passage issues east of the project area
GIS habitat suitability models and least-cost path analysis for the entire
Sandia/Manzano wildlife linkage and similar analysis that will inform linkage
design for high priority areas in New Mexico
Researching potential locations and designs for additional wildlife-engineered
underpasses and overpasses
Scientific studies that compare pre-post construction permeability for focal
species, and that compare the effectiveness of various designs for different focal
species.
Scientific studies to compare the effectiveness of various signage/warning
systems.
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K.

Future Steps

The TCSPC is willing to assist with fundraising, monitoring, brush clearing,
maintenance, research and other activities as our members and volunteers are able. We
encourage NMDOT to investigate the potential of applying for TEA-21 federal monies
that are available to support safety and wildlife connectivity enhancements. TEA-21 is
currently in the process of being reauthorized under the Transportation Bill currently
before Congress. We encourage NMDOT to support TEA-21 reauthorization. Lastly, we
encourage NMDOT to work in conjunction with land management agencies, the Carnue
Land Grant, the Rio Grande GCC (cement mine), private landowners, and non-profit
organizations/land trusts to develop integrated transportation and land-use planning.
Such planning will be essential if wildlife passages, and associated connective habitats,
are to remain viable into the future.
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