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Strategic Theme 3 - Safety and Sustainability

Road safety and sustainability are important issues that need to be addressed in road operations. There are
several key areas that need to be considered in order to ensure that roads are safe and sustainable for all users.
Road safety and sustainability are important issues to be addressed in road operations. Approximately 1.35
million people lose their lives while driving, cycling, or walking on the road every year. Another 50 million are
seriously injured, and many are left permanently disabled as a result. Roads have significant sustainability issues,
including environmental impacts, such as air pollution and climate change, and impacts on ecosystems. Road
safety is also a critical sustainability issue, with the loss of life and productivity costing countries productive
opportunities.

Strategic Theme 3 "Safety and Sustainability” addresses issues that are integral to planning, design,
construction, operation, maintenance, and use of the road system. The five key issues for this committee are
addressed by this Strategic Theme.

Technical Committees
» TC 3.1 Road Safety
» TC 3.2 Winter Service
» TC 3.3 Asset Management
» TC 3.4 Environmental Sustainability of Road Infrastructure and Transport

» TC 3.5 Road infrastructure for road transport decarbonization
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STRATEGIC THEME 3
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Keiichi TAMURA (Japan)
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Issues

» 3.4.1 Air pollution mitigation and zero/low emission zones

» 3.4.2 Noise pollution
» 3.4.3 Road and road transport impact on wildlife and biodiversity

Chair and Secretariat

» Chair: Eric DIMNET (France)

» English-speaking Secretary: Fiona WILSON (United Kingdom)

» French-speaking Secretary: Paul-Yanic LAQUERRE (Canada-Quebec)

. Spanish-speaking Secretary: Maria Norma FERNANDEZ BUCES (Mexico)
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species due to the modification of foraging grounds, food shortage, decrease in the number of
mates available for breeding and decrease in the bresding rate dus to the modification of breeding
grounds, decrease in the number of individuals available for habitat dus to the modification of
roosts, and results of these. There are concems that the number of inhabiting individuals in the

area (the project area of influsnce} may decrease or become extinct as a result of these factors [Fig.
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Figure 4.1: Examples of loss or reduction of habitat and habitat growth, etc. Top: Before construction
of the road, and Bottom: After construction of the road {Source: [5])

Wide-ranging wildlife, those found in relatively low densities, or others with low reproductive rates,
tend to be the most sensitive to habitat loss. Wide- ranging carnivores are particularly vulnerable
10 road impacts for such reasons, and threshalds of linear transport infrastructure ars known to
limit some of these species distributions. The principal part of the road, where traffic runs, affects
a strip 50m wide approximately, that produces a loss of Sha habitat/km.

4212 Fragmentation and Barrier effect

These effects induce the most important negative ecological impacts. Roads are linearly
constructed projects, which may divide the habitats and growing areas of animals and plants, and
the spheres of activity and movement routes of animals. Therefore, in road projects, it is necessary
to give consideration to the movement routes of animals and to pay sufficient artention to the
fragmentation of their living and behavioural areas.

Animals use 2 variety of places for different purposes, such as feading, watering, roosting and
breeding grounds. An animal species can live only if il of these places exist within 2 single sphere
of activity. In particular, large and medium-sized mammals, which have a wide range of behaviours,
may have a very wide range of behaviours, and if their habitat is divided by the construction of a

road, there is 2 high possibility that the species will not be able to survive in that area [Fig.

According to species behaviour, the barrier effect may not only be physical. High traffic volume can
modify animal behaviour, which tends to avoid noise or other annoyances by moving away from
the infrastructure. Other times, they avoid the open areas that the road and its margins constitute.
A subdivision of the ion is because they distribute between one side and the
other of the infrastructure, or there is a big difficulty for animals to reach the resources they nesd
if they are located on the apposite side of the road.

Because of this barrier effect, the gene flow can be disrupted which leads to genetic isolation,
inbreeding and population extinction in the long term.

Figure +.2: Example of the barrier effect [sour
4213 Wildlife Traffic Mortaiity

Wildlife-vehicles collisions constitute one of the major sources of animal mortality directly linked
to human activities. It is especially important in the case of insects, amphibians and reptiles, but
). This is part of the barrier effect
that infrastructures imply by making difficult or impeding the movement of different species,
reducing the genetic exchange between them.

also remarkable in birds and medium and large mammals [Fig

20201130PIARC T.C. 3.4.
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Select routes that avoid habitats of animals and plants.

—

[Example of reduction m X Minimising the altered area by devising the road structure

g‘z"m“’iim

(=L g R New environment equivalent to the envirenment that
will be lost due to the project creation

Figure 7 - Examples of avoidance, reduction and compensation measures (Source: /<]

@ Offsetting/compensation consists of compensatory measures taken to offset any
significantly adverse residual impacts that could not be avoided, reduced, or
restored/rehabilitated so that there is no net biodiversity loss or there is a net biodiversity
gain. Examples of ion are post. ion works, ex-

situ measures (captive breeding and plant seed banking], and translocation andj/or
reintroduction of species.

Recommendation: Prioritise degraded natural habitat for restoration over healthy habitat for

mitigation to ensure a real net gain for compensation
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6. STUDY MANAGEMENT DURING THE LIFECYCLE OF ROAD
INFRASTRUCTURE
A correct management of the studies during all phases in a road project lifecycle is crucial to avoid

or at least reduce 2ll main impacts generated during the road fifecycle. This chapter details all
phases of a road project lifecycle and the study management during these phases.

6.1.  WHAT ARE LIFE CYCLE PHASES OF TRANSPORT INFRASTRUCTURE PROJECTS?

From the decision to build 2 road to its itation and 10 its des i ing, in many
countries, generally five phases follow each other (Fig. & 1). Upgrading phase is apart from this cycle
{Fig. 5.1} because it restarts another cycle from the design phase.

" Transport .
" Infrastructure kY
. i Life Cycle
OR
Phases

Figure ... life cycle phases of infrastructure of transport project (adapred from BISON praject)

Betwaen the end of each phase, public consultancy procedures tzke place to obtain a “Go / No Go*,
from administration and inform the local population before starting the following phase. During
these procedures, a balance about the major technical, economic and other environment related
issues {water, air, humans, et} including biodiversity stakes (faun, flora and natural habitats) with
maps of their geographical positions, and the localised effects of the project and the measures of
mitigation to be applied are proposed. A compromise must be found between all these different
interests. The details in information provided increase at each phase, being the most concise just
before the construction phase.

The starting point of all further planning should also be serious and clear strategic planning, not
only for infrastructure development but alse concerning the valuable natursl areas and the
ecological corridors connecting them. To combat fragmentation of ecological corridors they need
to be defined, publicly visible and legally protected. Real safeguarding of the coridors is only
possible if they are legally protected by suitable spatisl planning tools, as all stakeholders are
obliged to implement all necessary measures to keep the functionality of the ecological corridors.

Unfortunately, that is rarely done in the different countries at this time.

MAINSTREAMING BIODIVERSITY WITHIN ROAD INFRASTRUCTURE PROJECTS 2023R44EN
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8.2.2. During construction

Complementary inventories should be done where species or habitats are protectzd by laws and
endangered to apply specific protection from accidental destruction, several weeks before
construction phase starts (i.e. information panel and physical fences delineating protected flora
species stations [= growing areas]) or their ion if is not These

new measures need to be monitored during the construction phase. Therefore, ecological site
surveillance needs to accompany the construction of the project as well as the implementation of
the measures to make sure all works are done in 2n ecologically sound way.

Other kinds of monitoring must be implemented during this phase:

2l real impacts (direct destruction, dust on plants, engine noise...) on previously targeted
species and habitats are mostly monitored during this phase.

temporary measures as well as permanent measures [i.e. fauna passages, fences..) toalso
be monitored as soon s they are functional during this phase.

8.2.3. After construction

In many countries, menitoring ends at least 5 years (but 10 to 15 years are preferable] after
construction during the maintenance/operstion phase. During this phase, the measure
effectiveness must be evaluated. If they are not efficient, a corrective adaptation of the mitigation
measure must be proposed and tested if possible.

Compensation monitoring comes often late after construction in some countries (ie. France..],
usually because the project manager does not easily find all the compensation sites asked by the
local authorities before the end of construction (lack of potential compensation sites, competition
between projects..). This delay must be taken into account in their evaluations. The sites to be
compensated must be monitored before and during the construction step. [t provides with

pracision what will have to be compensated. ldeally, 3 major part of the compensation sites should
have to be found before road construction, by the stakeholders or the authorities (e.g. local
administrations) o zain time and to partly aveid an important overestimation in the price of these

sites by the owners.

Figure 1 Evaluation/manitoring steps on iife cycle of infrastructure of transpart project (Source:
Cerema in Biodiversity and Infrastructure. A handbaok for action. IENE (in prep.))

MAINSTREAMING BIGDIVERSITY WITHIN ROAD INFRASTRUCTURE PROJECTS

« Wildlife overpasses (founa overpasses, Fig. 7 /b] are structures over transport
infrastructure that connect habitats on both sides of said infrastructure specifically
providing a safe crossing point for wildlife at the population/metapopulation level.
Structurally, these are narrower than landscaps overpasses by convention. They are costly
but are fairly effective at reducing fragmentation impacts.

Multiuse overpasses are structures built over roadways that combine human and wildiife
use. Since many small forestry or agricultural roads or cattle or pedestrian paths cross
major transport infrastructures, they can be adapted to improve permesbility and
connectivity between habitats if the traffic intensity is low. However, these passages are
no substitute for crossings designed and built specifically for wildlife that are free from
human disturbances.
+ Treetop overpasses (canopy bridges, Fig. 7 7c) are designed sither by trees, rope-like ladder

or walkway for climbing and/or arboreal species to allow them to cross the transport

infrastructure above the traffic. These structures need to be wide and taut enough for

animals to use with good connections to trees and/or bushes on either side of the roadway.

They also need to be safe from predators and not be flammable.
& Bor crossings are apparatuses designed to facilitate safe passage over tramsport
infrastructure for bats who particularly follow landscape elements such as trees. The
effectiveness of these structures is unknown. Other measures such as underpasses,
viaducts, and wildlife overpasses are recommended for bats.

Figure - 7 Exomples of providing links — () landscope averpass/green bridge (source:
crossing in Sanff Naticnal Park, Canada (source: [1]); and (c) treetop overpass/eanopy bridge (from the left
0 the right of the figure; source: 1]}

Underpasses are generally structures under the transport infrastructure, which are built mainly for
drainage or human use; however, they can be adapted to connect separated habitats on each side
of the infrastructure. They are often the best option for aquatic and semi-aquatic species and
maintaining aguatic ecosystems (e g., a stream or river); however, they are more challenging to
vegetate due to the lack of suniight. As many of these structures transport water, fraquent
inspections and maintenance are required to ensure they are functioning effectively for the target
species.
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CASE STUDIES

The present case study regards the installation of innevative AVC prevention tools, namefy:

sitas, of AVC PS (Animal-Vehici

1. Installation, in sp Iy P
(Fig- 1), whi ultaneously on the animals on the road sides and on the drivers. The AVC PS
have the following functioning 2nd structure (Figure 1): A set of passive infrared (PIR} sensors
andjor a thermal camera (1) registers the presence of an approaching animal and sends the
tothe i of unit (2). This unit tr ignal for drivers (3), inviting
them to slow down to an acceptable speed. A radar doppler sensor (4) measures whether the car
actually skows down. IFi does, the system stops 1o act. Otherwise, the radar sends a signal back o
ice (5), the animal to escape.

aa

Figure 1: Functioning of the AVC PS system

The functioning of the system is controlled through a modem, which sends an email ech time 2
component is triggered (wildlife presence sensors and acoustic scaring device], and also sends
information about the charge level of the batteries. Moreover, remote d

about the functioning of the flzshing lights, and on whether the passing vehicles slow down o net.
A specific software has also been developed in order ta collect all this type of information, as well
a5 an App through which is possible to control and change the setting of the different components
of the systems.

The added value of these systems is that they intervene only in risk situations, when there is the
simultansous presence of an znimal on the road side and the spproach of a car that proceeds st
too high speed. This shall help to reduce habituation of both wildlife and the drivers, and it also
favours environmental connectivity.

These devices have been developed and tested in Italy in the frame of the LIFE STRADE project
(2012 - 2016), and in the frame of the LIFE SAFE-CROSSING project it is installed in 27 sites in the
four project countries.

20201130PIARC T.C. 3.4.
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CASE STUDIES

Figure 4: Caribou
erossing at the
Inuvik-
Tuktoyakuk
highway near
Jimmy Loke,
Morthwest
Territaries (NNSL,
2018)

8.4.3.2 Protecting Permafrost and Vegeration

Construction projects located on permairost terrain are often situated on sensitive tundra, which
canbe v damzged by simply moving qui it Itis therefore vital to minimize the
construction “footprint” and implement an environmental management plan to cover such issues
33 tundra sensitivity, air quality and noise, terrain and vegetation, wildlife, fisheries and aquatic
resources, waste management and fuel / oil management. The design of projects in permafrost
areas should incorporate the best practices for long-term permafrost preservation (Fig. 5; TAC,
2010)

Vegetationimpacts must also be addressed, to mitigate habitat and biodiversity degradation effects
on longer highway developmants, but also concerns relsted to parmafrost protection.
Recommended practices include limiting vegstation clearing in areas with permafrost, 5o that the
shade provided by vegetation can prevent ground thaw. Tree clearing should be minimized to
protect permatrost layers. Since such clearing is sometimes done with excavation equipment,
ensuring that trees are not uprooted, exposing and thawing underlying soils is an important
mitigation. Hand-cutting of trees is prefemred for this reason. Brush disposal is another concem in
permafrost sress. Chipping or mulching wil

add nutrients to the local soils, enhancing vegetation
growth. Buming is not in per since ground subsid

Vegetation may also be retsined to serve as a visual buffer betwaen 3 public highway, and other
Iand uses, as well as physical buffer from aquatic habitats.
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