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INNOVATIVE STRATEGIES TO REDUCE THE COST
OF EFFECTIVE WILDLIFE OVERPASSES




Highway crossing structures for wildlife have been shown to be one of
the most effective means of reducing animal-vehicle collisions, while
facilitating essential animal movement across the landscape. Yet the
widespread implementation of such structures, especially wildlife
overpasses, has been hindered by their perceived and actual expense.

This document compiles ideas and recommendations resulting from a
facilitated workshop convened in October 2014, gathering prominent
wildlife crossing practitioners from Canada and the United States

to consider the unique nature of wildlife crossing structures, with

the goal of identifying ways to reduce costs in order to improve the
feasibility of widespread implementation. Recommendations for
potential cost savings are presented in three categories: (1) planning,
(2) design and construction, and (3) procurement, delivery method,
and cost accounting considerations. These recommendations are
intended to aid practitioners in considering ways and means to
minimize costs or avoid additional expenditures during the design,
construction and procurement of future wildlife overpass structures,
without compromising their effectiveness. Taken together, the
recommendations in this report offer a range of strategies to reduce
costs through careful selection in materials, processes, design and
construction — innovations that should not only maintain, but,

in some cases, also improve the effectiveness of wildlife crossing
structures.
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Planning: is the process by which the implementation of a wildlife crossing
is initiated and managed. This includes the selection of an appropriate site
based on animal movement patterns, accommodating road redevelopment
schedules, and establishing agreements among relevant agencies.

A well-planned site strategy is critical to the success of a wildlife crossing
structure. Because every mitigation plan is different, in order to identify cost
savings, decision-makers must carefully consider various site elements in
the planning process. This includes but is not limited to: topography, road
dimensions, vegetation, exposure and climatic conditions of the site, as well
as the proper location of a planned crossing including impacts from human
development, disturbance, and adjacent land use. In contrast to traditional
highway infrastructure projects, planning transportation projects that involve
and fully consider wildlife concerns poses unique challenges such as a need
for collaboration across agencies and jurisdictional boundaries as well as
coordination of funding schedules and agency missions.

To ensure that a finished wildlife crossing structure provides adequate strength
and safety, transportation agencies typically set structural and other design
requirements during the initial planning stage. The design requirements selected
during planning, including design life, type of superstructure, highway geometric
standards, structural loading, clearance box and site layout, will affect all future
stages of the project, from conceptual design through construction, operation
and final disposition. According to studies of manufactured products,although
only 8% of the total product budget is spent by the time the product is designed,
that design determines 80% of the product cost.! Regulatory standards typically
govern geometric and structural loading requirements for highways that

pass vehicular traffic. It is unclear, however, whether such standards apply

to structures designed to pass wildlife. Thus, it may be beneficial to assess
whether compliance with such standards is required or even necessary. Where
appropriate, diminished regulatory requirements may lead to cost savings
through the use of alternative designs and materials.

1. Anderson, D. M. (2001). Design for Manufacturability. Retrieved from Half Cost Products: http://www.halfcostproducts.com/dfm_article.htm#Design Determines
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Determine Target Species Movement Patterns:

Provide Local-Scale Connectivity:

Apply Integrated Design Approach:

Take Advantage of Economies of Scale:

Incorporate Wildlife Mitigation Early in the Planning

Process:

Integrate Mitigation into Other Highway Projects:

Allow Creative Design Solutions:
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Evaluate Appropriate Design Life Spans:

Accommodate Anticipated Highway Standards:

Minimize Structural Fill:

Consider Single- Versus Multi-Span Clearance Boxes:

Consider Using Buried Bridges:

Reduce, Reuse, Recycle:

Consider Dual Use Structures:
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1. Pronghorn antelope, native to western North America, must move long distances to meet their needs for food and water over the
seasons. Roads and fences hinder their ab o move freely to meet these need: . Forest Service).

2. Unlike the wide-ranging'pron%hom, this rough-skinned newt moves relati stanc ar food and mates.
However, it must have precise habitat conditions or it will dry out and perish (U.S. Forest Service, Betsy Howell).
apper’s Point wildlife over cross US Hwy 191, near Pinedale, Wyoming, USA. Tt
al migration route for pron%hor nd the wide ility and excellent F_laceme_nt of the structure enable
f its completion (Jeff Burrell/Wildlife Conservation Society).

used by migrating pronghorn within da
pical bridge style wildlife overpass crossing Ontario Hwy 69 between Parry Sound and Sudbury, Ontario, Canada (Ontario
Ministry of Transportation).

ng in Europe (AIL Group of Companies).

6. Typical two span wildlife crossing over Trans-Canada Highway (TCH) in Banff National Park, Alberta, Canada (AIL Group of
Companies). The yellow box depicts the clearance box.

7. Typical one-span wildlife crossing, this is located on US 93 near Wells, Nevada, USA (Contech Engineered Solutions)

8. Crews rplq e large concrete box beams for the new path viaduct near the Willamette River in Oregon, USA (Oregon Department of
Transportation).

9. Mule deer walk through an underpass with an access road to Lava Lan r Center on the Deschutes National Forestin
Oregon, USA (Oregon Department of Transportation). The twin underpasses under busy US 97 serve animals at night and in the off-
seasons when the Visitor Center is closed.

10. Mechanically stabilized earth (MSE) and rock wall end treatment used on wildlife overpasses across I-80, near Wendover, Nevada,
USA (Contech Engineered Solutions).

11. Bevel end treatment (AIL Group of Companies).
12. Geosynthetic reinforced soil (GRS) buried bridge during construction (AIL Group of Companies).

ruded polystyrene (EPS) geofoam embankment fill along I-15, near Salt Lake City, Utah, USA foam Research Center,
yracuse University).
141. Cranis erecting concrete arches at Trapper’s Point on US Hwy 191 near Pinedale, V ing, USA (Contech Engineered
Solutions).

mple s section of multiple habitat types targeted tow: species local to Western Alpine region planted a
0] ing structure, submitted as part of the winning design for the ARC International Wildlife g Infrastruct
Competition (HNTB & MVVA).

L. e, ve)tated wildlife overpass on Trans-Canada Highway (TCH) in Banff National Park, Alberta, Canada (Alex P. Taylor, Parks
Canada).

17. Three common procurement method: / ,'_ i ojects: Design-Bid-Build (DBB), Design-Build (DB),
hin, 20

ighway c
Construction Manager/General Contractor (CM/GC) (1
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Minimize Foundation Costs:

Consider Bevel End Treatments:

Explore New Materials and New Methods:

Avoid Specialized Equipment:

Consider Transport Costs:

Utilize On-Site Supplier Expertise:

Use Modular “Stackable” Components:
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Limit Use of Complex Components:

Use Modularity to Optimize Adaptation:

Incorporate “Soil Pockets”:

Consider Local Sources of Topsoil:

Use Locally-Adapted Native Vegetation:

Explore New Technologies from Related Fields:

Collect Surface Run-Off:
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Consider Alternative Procurement Practices: A R C

NEW THINKING | NEW METHODS | NEW MATERIALS | NEW SOLUTIONS

Foster Early Design Collaboration with Suppliers:

Explore Public-Private Partnerships:
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ARC Solutions is an international network whose mission is to identify and promote leading-edge
solutions to improve human safety, wildlife mobility and long-term landscape connectivity. We do this by

fostering innovation in the placement, design and construction of wildlife crossings. We know these are
solutions that work, and we seek to share this knowledge to build support for safe passage.

Use Full-Cost and Life-Cycle Accounting:
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