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Abstract

Over thelast twelve yearsthe province of New Brunswick has aggressively been developing a system of four lane highwayswithin its primary arterial
highway corridors. During that period aswell, the department through a more proactive approach to the environment and responding to more environmental
legidative and regulatory requirements, has developed a close working relationship with other departments, such as Environment and Natural Resources
and Energy. This approach has been very successful in dealing with many diverse environmental issues, one of which has been wildlife management
facilities throughout the province. The planning process has built into it a component of avoidance of critical habitat. This approach is part of the
departments overall Environmental Protection Plan. To date two projects onein the Sussex area and the other in Lepreau have been constructed to project
wildlifeaswell asthetravelling public. One other project, the Fredericton-Moncton Highway Project currently under congtruction will include a Sgnificant
amount of wildlife management facilities. A fourth project, Perth-Andover to Woodstock, which will be constructed a number of years from now contains
asignificant amount of moose habitat that will be a prime consideration at that time. A number of operational issues, aswith any facility like thisrequire
annual maintenance. The exigting structures at both Sussex and Lepreau have experienced drainage problemswhich in turn have caused icing problems
inthe winter and on into the spring.  The two existing facilities have cost excess of five million dollars. The two additional projectswill undoubtedly far
exceed thisfigurein thefuture. To evaluate these facilities a monitoring program is essential to indicate usage and identify operation issuesthat not have
been addressed in the original design.  This paper isintended to give an overview into the approach to wildlife facilitiesin New Brunswick.

Introduction

Conflicts between the motoring public and wildlife have been a common occurrence on highway systems throughout the world since the advent of
the automobile. At the same time, some species of wildlife have experienced a growth in population with reductionsin hunting activity, climatic changes
and areduction in freight being transported by rail.

Society=s desreto have the ability to move more people, goods, and services over existing and new highway infrastructure at higher speedsincreases
the potential for wildlife/vehicular collisons. Theincreased concern for the environment combined with the safety mandate of departments of transportation
has resulted in efforts to provide facilities to protect the travelling public and wildlife in areas of significant wildlife populations.

There has been a concerted effort over the past 10-15 yearsin New Brunswick to upgrade the primary arterial highway system to a4 lane divided
highway. The primary focus has been on Route 1 (U.S. border to Route 2 at Sussex) and Route 2, Trans-Canada Highway, (Quebec border to the Nova
Scotia border).

Improvements to environmental |egidation over the same time period have resulted in efforts to reduce potential conflicts between highway traffic
and wildlife. Thefocuson reducing vehicle/wildlife conflicts has come about as a result of concernsraised both by the public and regulatory departments
and agenciesthat review plans for new highway corridors, aswell aswithin DOT itself. The concernsare primarily related to the higher design speeds
(110 km/hr or 68 mi/hr) on new corridors. The New Brunswick Department of Natural Resources and Energy fedsthat the issueis one of highway safety
rather than one of population management.

Wildlifeissues are normally identified early in the planning process through a constraint mapping exercise. Theinitial attempt at mitigation isone
of avoidance of higher populated areas, prime habitat areas, or travel corridors. When avoidance is not possible, other mitigation such aswildlife fencing
and associated underpass structures are considered.

There are currently two major highwayswithin New Brunswick that have wildlife fencing and underpassesin place. These projectsinclude Route
1 - Lepreau By-pass and Route 2 B Sussex to Five Points. Within three yearsa third project will include another a major section of wildlife fencing and
underpasses. This segment is the Fredericton BMoncton Highway Project (FMHP). Within eight to fifteen years a fourth corridor located in the
northwestern part of the province will impact a significant amount of moose habitat when it isdeveloped. This corridor will be another segment of Route
2 from Perth-Andover to Woodstock. The cost for wildlife mitigation for these four projects will most probably exceed 20 million dollars.

New Brunswick is a province of Canada, approximately 74,000 square km in area with a human population of approximately 762,000, a deer
population in the range of 80,000 to 100,000 and a moose population estimated at 25,000. New Brunswick would be dightly smaller than Indiana and
Maine in comparison. Figure 1 illustrates the project and their locations within the Province of New Brunswick.

M ethodology

The approach to wildlife issues related to arterial highway corridors has been developing over the last 10-15 years through a joint approach primarily
between the provincial government Departments of Natural Resources and Energy (DNRE), and Transportation (DOT).

Generally the process beginswith DOT devel oping and mapping a highway corridor up to one kilometer (0.61 miles) in width that would meet the
departments guidelines on grades (maximum of 5 %) and curvature (minimum of 750 m radius). Once an acceptable corridor has been established and
agreed to at the planning level, it isdistributed to a number of provincial and federal departments and agenciesfor review. Thisgroup reviewsthe corridor
location and provides information on various congtraints such as sensitive wildlife habitat, plant or aquatic environmentally sgnificant areas, agricultural
lands, rare and endangered animal and plant species, Appal achian hardwood forest remnants, etc.

Theinformation retrieved from the reviewing departments and agenciesis used to further refine the corridor from 1000 meters down to 110 to 160
meters in width. Constraints have become a major component in the exercise of locating new highway alignments with avoidance where possible being
aprime consideration. Thisisthe approach that isindicated in the planning section of the department=s Environmental Protection Plan. The project as
it is developed undergoes continuous reviews and changes within the Arterial Highway Planning Unit (AHPU). Various committees within management
further review the project until it finally reaches Senior Management level, which includes Senior Executives and the Minister of Transportation. After a
thorough review and approval by Senior Management the AHPU is given authority to take the project to thelocal Member of the Legidative Assembly
(MLA) and the public for review.

After the public review, any reasonable request to make changes to the alignment for reasons associated with personal property impact and
environmental issuesisreviewed on its merit. Major project changes require Senior Management approval before they areincluded in the project. Once



all the issues have been resolved the department gives final approval to the proposed project. It then can be registered with the Department of the
Environment (DOE) for Environmental Impact Assessment (EIA) under regulation 87-83 of the Clean Environment Act.

The Department of the Environment hasa Provincial Review Committee, made up of both provincia and federal departmentsand agenciesthat review
projectsthat affect their mandate.

Each member of the review committee thoroughly evaluates the proposed alignment and makes a recommendation to the DOE on whether or not
afull environmental impact assessment iswarranted. If a full assessment is not required the committeein their eval uation will determine what environmental
studies are required before a recommendation on the environmental assessment isissued. The studies may bein the areas of aquatic surveys, archaeology,
water extraction, terrestrial surveys (habitat, vegetation, birds, mammals, and herpetiles), etc. |ssuesthat arise with respect to deer and moose and their
habitat are evaluated by DNRE through this provincia environmental review committee. Again it should be reiterated that the devel opment of new arterial
highways within the province has never been viewed as a wildlife management issue by DNRE, but rather a safety issue that DOT needsto deal with as
part of its mandate.

When the studies have been finalized, the Minister of the Environment issues a Letter of Determination (environmental approval) based on
recommendations by the provincial review committee. This process screensthe project out of the environmental assessment phase. A number of conditions
are usually attached to the determination that requiresthe DOT to carry out specific mitigation or other specific activities at various stages of the project.

Conditionsrelated to wildlife may be a specific condition of approval.

The Sussex area project and the Lepreau By-Pass each had a condition of approval requiring DOT to work closely with DNRE on an approach in
managing ungulate movement patterns and providing appropriate safety enhancement measures. This co-operative effort in developing an approach to
ungulate movement patternswaswell in place prior to the Determination for these projects. It wasthrough thisjoint effort that these facilities were located.
Table 1 illustrates the physical aspects of these projects such as project length, length of habitat affected along the highway, the number of structures
(associated with wildlife passage), the length of wildlife fencing, and the spacing of one-way gates.

A third project isthe Fredericton-Moncton Highway Project (FMHP), which isapproximately 195 kmin length. It contains approximately 36 km
of highly significant deer habitat in the Colesdand to Havelock section of the overall project. The amount of fencing proposed covers only one-half of
theareain question. The fencing will be used to direct deer toward the underpassesin areas identified as travel corridors. Table 1 also illustrates the
physical aspects of this project.

TABLE 1
Sussex Lepreau Colesls. B Have.
Length (km) 22 7.4 46
Habitat (km) 16 6 36
Structures 8 4 14
Fencing (km) 27 15.6 36
Gate Spacing (km) 0.5B 1.0 0.5B1.0 ?

The FMHP to dateisthe only highway project out of more than fifty projectsto be screened in for afull EIA. This project isnow a public-private
partnership with an approximate cost in the area of 600 million dollars. The EIA completed in March 1996 indicated that, Athe western habitat of the
section between Coles Idand and Moncton contained critical habitat@. The EIA indicated that migration of wildlife would take place acrossthe corridor.

TheEIA asoindicated that mitigative measures would not be recommended until future information on deer populations and movements were available.
One year later DNRE, in conjunction with a number of stakeholders completed a study titled, ADeer Movements Across the Trans-Canada Highway
Corridor in the ColesIdand to Havelock Section@. Thisreport covered deer movement patterns and deer migration timing, by using 63 deer fitted with
radio collars. An aerial survey as part of the study indicated a population in the study area of approximately 1500 deer. Based on this number and the
distribution of collared deer it was estimated that there may be as many as 840 deer crossing the new highway corridor more than two times each winter.
A DNRE wildlife biologist believesthat as many as 1000 deer could cross the highway corridor many times during the winter because of the sorm events
and mild periodsthat typically characterize winter conditionsin southern New Brunswick.

Asareault of thisstudy it was recommended by DNRE that DOT should pursue options to mitigate wildlife (deer) impactsin this corridor, with full
technical assstance being available from DNRE. DOT in consultation with DNRE developed a system of fencing and structures to accommodate wildlife
passage under the new highway. Thisapproach is currently being incorporated into the project.

Oncethe project is operating, monitoring will be required to determine the effectiveness of the fencing on directing wildlife to the underpasses. This
information will be used to assess the possible need for expanding these facilities.

A fourth area of concern, which is near the end of the planning phase, isa 70 kilometer section of new highway proposed from Perth-Andover to
Woodstock. The majority of the alignment between Perth-Andover and Woodstock islocated within a prime agricultural region of the province. Fourteen
grade separations and four interchangeswill be part of thisproject. This section is characterized by a significant amount of moose habitat, approximately
29 kmtotal. The project has not yet been registered for an environmental assessment. Undoubtedly this type of habitat will be an important part of the
overall assessment and present significant challenges related to mitigation and funding for wildlife management. No funding for the overall project has
yet to be established which has been estimated at approximately $215 million.

Costs

The decision to install a system of fencing and engineered structures to facilitate the passage of wildlife from one sde of a highway corridor to the
other involves the commitment of significant capital resources. The fencing used thus far on the Sussex and Lepreau isa AFros@ quality high tensile
Wildlife Fence, style 2096, 12 gauge 2440 mm wide. Fence posts are sted, hot dipped, galvanized conforming to ASTM A-53-89a, Schedule 40 in lengths
3 and 3.6 meters, and one-way gates with galvanized sted tines. One-way gate openingsare 2.5 meterswide by 2.5 metershigh.  Structures on the Sussex
and Lepreau projects are mainly Structural Plate Corrugated Steel Pipe Arch. Structures from Coles Idand to Havelock will primarily be open span
structures because of topography and congtraintsrelated to aquatic habitat. A portion of the cost of these structuresistherefore aresult of wildlife passage.
A threeto five meter walking path will be included beneath each structure.  Table 2 illustrates detail s on the projects, which have been constructed, as
well asegtimatesfor the Coles|dand to Havelock area, which isin the early stage of design. The Perth-Andover to Woodstock section isin thefinal phases
of the planning process and significant information on costing is therefore, not available.



TABLE 2

Sussex (millions) L epreau (millions) Colesls. B Have. (millions)
Structures 34 04 3.0%
Fencing 0.9 0.6 4.2%*
Total 43 1.0 7.2
Cost/km 0.31 0.13 0.38
Cost/mile 0.51 0.21 0.61

*Rough estimate
** Based on average cost for Sussex and L epreau

Issues Relateto Installation

Theingallation of fencing and underpass structures presented a number of challengesin establishing controlsto wildlife movements.  The primary
problems associated with both the L epreau and Sussex areas were ones of drainage and ice build-up within the structures, and the cutting of fencing by both
snowmobileand ATV operators. Fence posts and the hinges for the tines on the one-way gates continue to be maintenance i ssues because the fence posts
tend to heave from the frost action and hingestend to stick because of the cold weather and exposure to the e ements.

Theice build up wasaresult of sructurelocation. Structureswere located infill areas, and therefore the entrances and exits for each was often lower
than the existing ground. It was realized during design that drainage would be an issue, so design features were included to direct water away from the
bottoms of the structures. However, those efforts were less successful and water did enter into the structures creating massive sheets of ice. Theice sheets,
up to 60 cm (2 feet) thick often remained in the structures well into late spring and continued to be abarrier to wildlifetravel. Deer would not or could
not usethem. DNRE regional biologists were becoming concerned about theicing problem, becauseit could produce seriousinjury and death to deer or
moose that might attempt to venture through the structure. These animals were also being cut-off from their spring ranges.

At Lepreau a major problem occurred in 1996-98 where deer entered the right-of-way at the open ends and at interchange locations. Deer were
enjoying the lush grassinside the fencing until passers-by began stopping to admire them. This panicked the animals and caused them to charge the fence
in an attempt to escape. They continued this action until they exhausted or serioudy injured themselves to the point where they either died or had to be
put down. Inthe panicked state the deer were running past one-way gates apparently unable to recognize them as escape routes. A number of animalsdied
asaresult of thisproblem.

Resolution of Problems
To resolve the drainage problem DOT congtructed an earth berm through the structures that would provide gravel surface on which the animals could
walk even if someicing problems reoccurred. Additional work at the ends of the structures also further assisted in directing water away from the area to
reduce ice build-up.
To resolve the fence-cutting problem DOT met with the local snowmobile club, responsible for devel oping and maintaining snowmobiletrailsin the area.
They routed their trailsto one of the wildlife structures. ATV=snow also use the structures to cross the right-of-way, particularly now that the highway
isin operation.
DOT also attached signsto the fencing to encourage both operators of snowmobilesand ATV users not to disturb the integrity of the fencing and that
therewas a wildlife sudy taking placein thearea. Thisseemsto have been effective in reducing the amount of damage caused to the fencing.
Fence posts being lifted by frost action is a continuous problem. The approach to dateisto check the postsin the spring after the frost is out of the
ground and re-drive them, if they don=t settle back into place on their own.
The hinges for the tines on the one-way gates tend to stick open after being exposed to the weather for a period of time or during thewinter. It has
been recommended that the department maintain these hinges with Chevron low temperature Arctic grease or equivalent.
Theissueregarding deer being injured and dying on the fencing was resolved by closing the openings at the ends of the fencing and at the interchange.
In both areas the fencing was attached to the guardrail. The only openingsthat exist now are the road surfacesthemsdlves. Since this action has been taken
deer entering the right-of-way from the ends and at the interchange area has been virtually eliminated. The areas around the one-way gates are currently
under review to determine if modifications can be made to make the system work more effectively.

Monitoring

To measure the effectiveness of any facility requires a follow-up monitoring program to verify itsoverall functionality. DOT hired a consultant to
undertake wildlife monitoring from the winter of 1996 until thefall of 1997. Monitoring was carried out for both, Route 1 B Lepreau By-Passand. Route
2 B Sussx to Five Points. The objectives of the sudy were to develop and carry out a monitoring program of ungulate movement and establish additional
wildlife fencing requirements associated with the underpassesin Sussex area and the Lepreau By-Pass.

At Lepreau there has been a steady growth in the use of the facilities by deer and moose passing through the underpasses. This project has been open
since1996. At the Sussex to Five Points Site, there has al so been evidence of increased use of thewildlife crossings. Thetotal project was not completed
until the summer of 1997, therefore there has been ardatively short period for the animalsto adjust to travel patterns.

A dightly modified monitoring program has been extended to the spring of 2000 to further report on usage of the facilitiesby wildlife.

Future Challenges

The development of new four lane arterial highways brings many challenges because of a more regulated or proactive approach to environmental
protection. The future DOT challenge for wildlife management of wildlife movement will be the new highway from Perth-Andover to Woodstock.



Because of the other congtraints, such as topographic features, agricultural land, remnants of the Appalachian Forest, environmentally significant areas,
development, etc. it has been very difficult to avoid a significant amount of moose habitat. The funding for wildlife management will be expensve and it
will be a significant issue to be deal within a highway financial program. Cogtswill likely runinto the millions of dollarsfor fencing alone using the current
approach.
Additional work and research will need to be carried out regarding moose, their habitat, and they interaction with highway infrastructure.
Maintenance funding for thisinfrastructure will also be an important challenge as the allocation of highway maintenance money is constantly under
pressure. |f maintenance issues are allowed to dip over the long-term, wildlife facilitieswill eventually become ineffective.

Conclusion

Continued traffic growth and higher speedswill require that DOT, because of its mandate to provide safe highways for the public, provide mitigation
in areas of high concentrations of significant wildlife populations, so asto prevent or substantially reduce vehicle/animal collisons.

Monitoring will be important in existing and future projects to determine usage and allow an evaluation of the benefits of the wildlife management
program. Further study and/or research will be required to meet future challenges in new highway corridors containing significant wildlife habitat and
populations.
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