Roads and Ecological Integrity

Best Management Practices

September 2016: Version 1.1

Roads and Ecological Integrity - Background
Introduction
Most of the pressures on the ecological integrity of provincial parks can be linked to, or are made
worse by roads. The study of roads and their effects is called road ecology. This primer outlines the
problems caused by roads in provincial parks, and supports the ‘Best Management Practices for
Roads and Ecological Integrity’.

What does the PPCRA say?
Park managers must prioritize the maintenance of ecological integrity and consider restoring it, according to section 3(1) of the Provincial Parks and Conservation Reserves Act, 2006. When roads are
causing issues in a provincial park, park managers may take action to protect park values.

Why do we have roads in parks?
Roads are crucial for park operations. Without roads, visitors couldn’t access the services in our provincial parks. Canada has more roads per capita than any other nation on earth. Most roads in Ontario, including those in provincial parks, were built before we understood their impacts.

What are the impacts of roads?
The effects of roads can be obvious or can take years to be seen. Here’s a list of the biggest impacts:
Vehicles kill wildlife. Road-kill is a clear consequence of roads.There are 4-8 large animals killed
every hour in Canada. The costs of these collisions are high: a single human death from a wildlife
collision costs over 3 million dollars to society in Ontario. Road kill is a big concern in parks because
the very animals parks were established to protect are killed when roads are built and used. Studies
in Ontario Parks show that tens of thousands of frogs, turtles, snakes and salamanders are killed every year on park roads. Road kill is harmful to species at risk (SAR). About half of Ontario’s SAR are
threatened by roads, either directly or indirectly. Pollinators like bees are also impacted by road kill.
High visitor traffic and high speeds in parks only increases this risk.

Roads put wildlife like moose and the endangered wood turtle at risk.
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Local wildlife populations can go extinct. If more animals are dying than surviving in a population,
their numbers will decline. Roads kill does just that - it is called ‘chronic road mortality’. It can take up
to 40 years after a road has been built through a wetland before a local animal population disappears.
Sometimes more female animals (e.g., turtles) are killed than males. Without enough females to give
birth to the next generation, populations will eventually disappear. Ontario research has shown that
about 3% of drivers will intentionally swerve to hit snakes and turtles. This intentional killing has been
seen in Ontario Parks.
Roads take up space in parks that would otherwise be natural. These roads also have impacts beyond their footprint.
Roads create edge effects. By opening up the forest canopy and creating an area unprotected from
the sun, wind, and disturbance, an ‘edge effect’ of warmer and drier conditions spreads into the forest.
This edge area often has poorer quality habitat than road-free areas. This edge effect can increase
the effects of climate change. Edge effects are different depending on the species involved, but can
spread up to 200 m from a road.
Roads break up core areas. We don’t often think of the ‘core area’ or interior forest as an important
park value, but it is very important for biodiversity conservation. Some species prefer unbroken patches of forest (e.g., Ovenbird, Moose).

Core habitat

Edge habitat

Road

Roads create pollution like noise, salt and dust which impacts species and ecosystems beyond the
road boundary. It can:
•
•
•
•

cause deformities in amphibians
force birds to sing louder
help salt-loving invasive species like Phragmites spread into natural areas
attract wildlife such as moose and winter finches onto roads.

Roads create barriers to wildlife movement. Some animals just don’t like to cross roads:
•
•
•
•

Traffic may be too deadly to allow a turtle to cross the road alive.
The road may be too hot and dry for moist-skinned amphibians to cross.
Traffic noise alone is enough to scare caribou far away from a busy road.
Some small mammals, salamanders and beetles don’t even cross abandoned roads, likely because the chances of being eaten by a predator increase when there’s no tree or shrub cover.
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Roads stop the ‘Rescue Effect’. Small local population extinctions happen naturally (i.e., from drought,
flooding, fire, or natural succession). These habitats
are usually re-colonized by animals moving across
the landscape – these animals ‘rescue’ the population. Roads can prevent animals from moving across
the landscape, causing local animal populations to go
extinct
Roads pollute water through runoff of contaminants
like road salt, or through movement of dust and sediment. Sediment can be released during construction
or from the road bed and shoulders every time it rains.
This impacts water quality by lowering oxygen levels, Some species like the red-backed salamander,
filling in fish spawning areas, harming plant growth and rarely cross roads, making it hard for them to recolonize habitats in roaded areas.
raising water temperatures.
Roads redirect surface water. Entire wetlands have
been drained or created through the damming of water
by roads. If created water bodies are attractive to wildlife, they can increase the risk of wildlife being hit on
the road. Water movement in wetlands and streams is
dynamic; culverts and roadbeds disrupt these natural
cycles. Perched culverts are one example of this. They
create an artificial waterfall that can’t be passed. Culverts that are too small can increase the speed of the
water, making it hard for small fish or insects to swim
upstream.
Sediment from access roads degrades water quality.
Roads increase access to undisturbed areas.
Without a road, human impact would be minimal. A well located and planned road can support provincial park goals. But new access will increase the impact on park values and may increase the misuse
of resources. Overfishing can harm trout lakes within months of a road being built. Poaching species
at risk like American ginseng and wood turtles increases when roads are present. Roads also impact
the quiet wilderness experience many visitors enjoy.

Roads spread invasive species. Many invasive
species are spread accidentally along roads. Invasive
eggs or seeds can get stuck to vehicles and transported
into parks. Many invasive plants prefer disturbed areas
like roadsides where their seeds can be spread by road
and shoulder grading. Root fragments or seed can stick
to construction equipment. The spread of invasive species can also be deliberate. For example, people have
released live baitfish into lakes where they are not native
to. The use of alien or invasive seed mixes for erosion
and sediment control in road construction can also be a
source of invasive species movement.

The invasive Common Reed Phragmites australis
spreads along roadside ditches
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How can we tell if there is a problem?
Roads can be used as an indicator of ecological integrity because of the well-studied effects on biodiversity. Parks Canada has identified 0.2 kilometres of road per square kilometre of park as an indicator of good ecological integrity, and 0.6 or higher being an indicator of poor ecological integrity. Many
of Ontario’s provincial parks exceed the ‘poor’ threshold, some by a factor of five.
•
•
•
•
•
•

How many kilometres of roads are there per square kilometre of park? Work with GIS
staff to calculate this indicator.
Are there road kill hot spots? Keep track of road kill locations and wildlife sightings on
roads.
Are roads impacting aquatic habitats? Inspect roads regularly for perched or failing culverts,
water runoff issues, etc.
Are wildlife populations around roads healthy? Research partnerships could help answer
these questions.
Are invasive species spreading along roads? Report invasive species.

How can we manage impacts?
More people have become aware of the impacts of roads, and Ontario is fortunate to have several
road ecology researchers and professionals. Road ecology is now being used to help design and
manage roads. Many of these experts have partnered with Ontario Parks on projects. Fencing and
eco-passages have been successfully used to reduce road kill in some places.
For specific management options, read the Best Management Practice (BMP) section of thisdocument. More information is available in the E.I. Toolkit appendices.
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Roads and Ecological Integrity
Best Management Practices
Roads decrease ecological integrity. They are also vital for access to parks and protected areas.
Roads have many impacts on park values, from water quality to wildlife movement and habitats. This
makes road planning one of the most important yet challenging issues for park managers and staff.
How to use this document
These best management practices are a tool to help staff. Using these best management practices
will help demonstrate how Ontario Parks prioritizes the maintenance and restoration of Ecological
Integrity. Options can be used or adapted to fit individual projects.

General guidelines for road management in
Ontario’s provincial parks
▲
▲
▲
▲
▲
▲

Keep roadless areas roadless.
Reduce the number of roads. Justify the need for all existing roads.
Take action to reduce threats. Know where values need protection.
Talk to experts. Consider professional advice, science and research to
inform decisions.
Follow legislation and policy.
Communicate successes and lessons learned.

For Main Office Staff
� Clearly communicate the impact of roads. Ensure impacts are understood when decisions are
made and policies developed.
� When funds are available, buy supplies and/or labour for mitigation projects.
� Work with other programs/ministries/governments to address road impacts.
� Share new information on road ecology with all staff.
� Build a network of road ecology experts from within and outside Ontario Parks.
� Celebrate and promote successes through social media.

For Zone Staff
� Maintain a list of roads that are the biggest threat to park values in your zone. Find ways to
reduce impacts and budget for it.
� Review the impact of roads during every management plan or statement review. Enable opportunities to address issues. Review the need for all existing roads and look for ways to reduce
road density.
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� Complete environmental assessments for new roads and major maintenance projects:
•

consider all ecological costs and benefits, and

•

outline conditions to maintain/enhance ecological integrity.

� Set aside some of the funding used for road maintenance and construction (and staff time) for
road mitigation. Plan at least 10% of the project budget and time for environmental protection.
� Talk to park staff about research opportunities and partners who can help.

For Park Managers
� Know where roads are causing or could cause problems in your parks. Keep a map of the core
areas in your park to protect (regardless of zoning). This map should show road kill hotspots,
important migration corridors and species at risk habitat.
� Check the management direction to ensure park staff are following the direction regarding road
management.
� In sensitive areas, follow zone-approved conditions for avoidance and mitigation (e.g., habitat
of species at risk or species and ecosystems of conservation concern). Ontario Parks is required to abide by the legislation and regulations under the Endangered Species Act, 2007.
� Time it right. Avoid doing significant road work (e.g., large-scale construction, clearing, excavation) during sensitive times for wildlife and plants.
� Ensure staff and contractors follow the clean equipment protocol and do not use invasive
species for erosion control or landscaping. Ensure the use of clean fill, free of invasive species
seed, for road projects. Monitor areas where roadside work was conducted for invasives. This
will reduce the risk of spreading invasive species.

For Park Staff
General Guidelines
�
�
�
�

Drive slowly and carefully. Watch for wildlife on roads.
Where safe to do so, help wildlife cross the road in the direction they were going.
Walk, bike or UTV instead of a driving a car or truck where possible.
Report roadkill locations and invasive species on roads to science staff.

Operations
� For all road work, follow directions provided by your manager to protect the environment.
� Consider actions to reduce the environmental impacts of problem roads:
•

Educate visitors/staff (signage).

•

Reduce the speed limit. Use traffic calming devices.

•

Remove, restore, re-route or convert roads to something with less impact.

•

Use fences, ecopassages, or modified culverts and bridges to keep animals off roads.

•

Fix perched culverts that may be barriers to fish movement.

•

Close problem roads seasonally or permanently.
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•

Restrict access during sensitive times (e.g. nesting, mating season for turtles).

•

Use monitoring or research to help decide what
action to take and evaluate effectiveness.

•

Write a road strategy that outlines what you’re
doing to help.

� Use water crossing structures that are properly
sized for wildlife movement, climate change, and
changing water flows.

Education/Enforcement
�

Educate staff and park users about road ecology
concerns. Find ways for partners, contractors, and the public to be part of the solution.

American Black Duck and Ducklings using ecopassage,
Algonquin park

•

Tell visitors about what activities are permitted and not permitted.

•

Educate visitors about why some behaviors are unacceptable (e.g. driving fast increases
chance of hitting wildlife on roads)

� Enforce compliance.
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