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FORWARD

In September 2013, a group of Ryerson graduate planning students were assigned the task of creating a landscape
infrastructural connectivity plan for the City of Toronto. The project, titled “XING: Landscape + Infrastructure - Connectivity
in Toronto’s Ravine System’, builds on a master planning and design project being undertaken by Evergreen Brick Works,
ARC Solutions, the City of Toronto, and the Toronto and Rregion Conservation Authority (TRCA) thatfocuses ondeveloping
landscape infrastructural design solutions for long-term sustainability and resiliency.

Through a mapped study and concept plan, the project accomplishes the following:

1. Provides an understanding of the inter-related needs for landscape connectivity from ecological and social-cultural
perspectives (i.e.urbanandnatural, humanandwildlife needsformobility, urbanresilience and sustainableinfrastructure);
2.Assesses and analyzes the the opportunities and constraints to “blue” and “green” infrastructures that collide, intersect,
diverge and converge in the ravines; and

3. Proposes a series of designed connectionsinthe ravine systems as key locations, and at various scales in cost, time and
scope.

This manual provides a bird’s eye view of the landscape infrastructure of the ravine system, and examines where and how
connections can be made between and within the Humber, Don and Rouge watersheds. It is intended to provide ideas
for improving connections for both humans and wildlife to ensure the ecological functions of the city’s green spaces and
natural systems are adequately supported. Presented within this manual are some approaches and design principles that
canbe usedtorevitalize the connectionstothe ravines, andtorestore and protectthe city’simportant valley lands andriver
corridors, within the context of urban resilience.

The ideas outlined in this manual stem from a growing body of knowledge around road ecology, which is the study of how
roads and the natural environmentinteract. More specifically, road ecologists explore how roads act as barriers thatinhibit
the movement of wildlife, and they examine the ways in which the planning and design of roadways can compliment the
surrounding landscape (Tepper, 2011).

This manualisintended for use by the general public, city planners, decision makers, environmentalists, and anyone else
interested in creating a more resilient and connected city.



INTRODUCTION

Toronto’s ravine system is one of the largest
urban ravine systems in the world, and is a
defining feature of the city. Because of changing
land use patterns stemming from urbanization,
this system is becoming increasingly fragile. Of
particularconcernaretheconsequencesofrapid
urban expansion and our long history of road
building. The way in which the city has been
builthasfragmentedthe naturallandscape.Inan
attemptto provide forthe city’s humanresidents,
we have overlooked the needs of the city’s
wildlife. Theirhabitatsarebecomingincreasingly
fragmented, and the number of species at

risk in the Toronto area is growing every year,
threatening the region’s biodiversity. In addition,
the fragility of the city’s network of green spaces
is reducing its ability to maintain its natural
ecological function, which provides a number
of benefits to our environment, such as flood
protection, air filtration, and climate regulation.
To mitigate the stress we are putting on the
city’s natural systems, we need to putin place a
better-connectedlandscapethatallowshumans
and wildlife to move more freely and in better
harmony with one another. We need to find ways
to better integrate the city’s green infrastructure
into Toronto’s urban fabric. Our health, and the
health of the environment depend on these
connections (Lister, 2012).

Figure Ground Diagrams

These figure ground diagrams compare
the ravine systems of various cities.

The figure ground diagram for Toronto
demonstrates significant potential for
improving landscape connectivity across

the city.

Toronto, Ontario
(Chung, 2013)
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Los Angeles, California
(Chung, 2013)

Calgary, Alberta
(Chung, 2013)

Vancouver, British Columbia
(Chung, 2013)

New York, New York
(Chung, 2013)
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WHAT IS URBAN RESILIENCE?

Definition

A resilient city is one that is capable
of adapting to and preparing for
stresses and changes in its physical,
social, and economic systems, while
still being able to perform its basic
functions. Resilient development
means incorporating continuous
learning, innovation and adaptation
into our practices. It is imperative
to allow a process of evolution in
the way that we plan, so that our
city’s ability to function robustly
and flexibly will be possible with an
unpredictable future.

FIGURE 3.1 RESILIENCE AS THE RESULT OF ABSORPTIVE,
ADAPTIVE, AND TRANSFORMATIVE CAPACITIES

Resilience

.——-—'—A_‘—-ﬁ

Change Transformative
capacity

(transformational responses)

Adaptive capacity
Flexibility (incremental adjustment)

Intensity of responses

Absorptive
coping capacity
(persistence)

Stability s
Mild Moderate Severe

Intensity of shock/stressor impact

(Source: International Food Policy Research Institute, 2013)

The City as a Resilient Ecosystem

‘Resilience’ is a term traditionally associated with the study of ecology. It refers to
the capacity of an ecosystem to respond to a disturbance by resisting damage and
recovering quickly withoutchangingits basic structure and function (Wu & Wu, 2013).
Because cities are complex ecosystems made of physical and human infrastructure,
they can be viewed through the lens of resilience. What is unique to cities is that
humans are capable of foresight. We are able to anticipate and plan for future
stressesandchange (ResilientCity.org). Assuch, ourcitiescandemonstrate adaptive
capabilities.

‘Adaptive capacity’is a term often used interchangeably with ‘resilience’. Itis anidea
best articulated by C.S. Holling. Applying his understanding of resilient ecological
systemsto urban ecosystems, aresilient city is one that can undergo change and still
retain the same control on function and structure, is capable of self-organization, and
expresses capacity for learning and adaptation (Holling, 1973). Therefore, aresilient
city responds to change in a way that it is able to retain its basic functions while
incorporatingnewideas, approaches, policies,andindustries.Asaresult,animproved
system of planning emerges, showing its capacity to adapt to shocks and stresses,
while maintaining a resilient ecosystem. The adaptive capacity of a city is closely
relatedtoaspectsofcreativity,innovation, flexibility, and diversity (Walkeretal.,2002).

Nature, Parks, and Greenspace as a Source of Resilience

There is an increasing need to plan for and implement design approaches that
improve urban resilience, as shocks and stresses associated with climate change,
energy scarcity,and aginginfrastructure become much more prevalent (ResilientCity.
org). One way that cities can become more resilient is by better integrating natural
systems and areas of environmental significance into the urban context.



This is important because humans derive many benefits from the natural
environment. Natural systems provide food, clean air and clean water, support
soil formation and nutrient cycling, and regulate flood, drought, and disease
(Wu & Wu, 2013). Urban parks and green spaces also offer recreational and
cultural opportunities. We depend on these functions of the environment for our
physical and mental health. Consequently, a happy and healthy populationis a
more resilient one (Kofinas & Chapin, 2009).

The Focus on Toronto’s Ravines

Natural systems are a source of resilience, promoting access to nature
and natural features is crucial for cities. This planning approach requires a
shift in focus to initiatives that preserve and restore natural environments.
This practice contributes to increased resilience by protecting existing
biodiversity, indigenous or endangered species, and allows for the
maintenance of natural ecosystem processes (Science for Environmental
Policy, 2013). It also helps us achieve greater landscape connectivity

and ensures that natural features are incorporated into new development
projects.

Flooding in the Don Valley, July 2013.
(Photo Source: Ryaboi, 2013)

The concept of urban resilience is the underlying motivation for this project’s
focus on strengthening human connectivity to the ravines, while taking into
consideration other speciesthatgrow, live andtravelthroughthem. Thismanual
outlines anumber of strategies that can be used to help re-establish the ravines
as a safe, accessible, and valuable green space in the city for both humans and
wildlife.

A resilient city is one that focuses on
making strong connections between

its natural landscape and built form.
(Photo Source: Meeting of the Minds, 2013)

5 What is Urban Resilience?



WHAT IS LANDSCAPE CONNECTIVITY?

Connectivity refers to the degree to which the landscape facilitates or impedes
movement between two or more locations. Whether it is a natural connection or
man-made, the concept of connectivity contains both structural and functional
components. Structural connectivity refers to the physical linkages between two
locations, whereas functional connectivity refers to the movement of individuals
among them based on their behavioural response to the composition of the
landscape (Kindlemann & Burel, 2008). Connections between two locations do
not always provide useful linkages. A structural connection for one species may
act as a functional barrier to another species.

There is a need to improve overall connectivity between Toronto’s green spaces
and natural systems in a manner that is aware of, and respectful to, the inter-
(Cameron, 2013 as modified from Peck, 1998) related needs of both humans and wildlife. For humans, a more connected
landscape is one with improved accessibility and access to natural areas within
the city. For wildlife, the degree to which landscapes are connected influences
access to food, mate and hibernation locations, gene flow, local adaption,
colonization probability and the potential for organisms to migrate as they cope
with climate change (Ecological Society of America, 2012).

Definition

Nodes and Networks are terms
that are used to descripe landscape
connectivity. Nodes are pieces

A connected landscape is one where there are corridors of connectivity between
hubs of land. Hubs can take many forms. The most obvious hubs are parks, but

of land where animals live and backyards, golf courses and cemeteries also act as hubs that animals inhabit and
networks are the paths that connect move between. Landscape connectivity is not just about the physical relationship
the nodes together. Complete of green spaces; it is also about how animals move across those green spaces.
networks of land allow animals to Migratory patterns are specific to unique species and it is important to improve

move from node to node sately. landscape connectivity along the routes that a variety of species use.

There are three types of habitat corridors: migration corridors, dispersal corridors
and commuting corridors. Of these three types of corridors, commuting corridors are
most relevant to Toronto’s urban context. Migration corridors allow for the annual




movement of wildlife during seasonal changes. Dispersal corridors provide for the
mobility needs of species that are forced to flee their habitat because of changes in
thelevelsofavailableresources. Commuting corridors are forthe daily back-and-forth
movement of wildlife in search of mates, food and shelter (Meiklejohn, et al., n.d.).
Wildlife in downtown Toronto move mostly through commuting corridors, asthere are
very few migratory species in the city.

It is important to look at the movements of specific species because landscape
connectivity is defined as both the physical connections between green spaces and
the way that animals use those connections (Taylor, 2013). Toronto is home to many
migratory birds, insects and reptiles. Birds and insects do not depend on the same
physical corridors for migration that large migratory species do. Green roofs and

PLAN 2005

greenbeltz

LEGEND Ontario
[ oreenbera

Schematic showing natural system connections

among the Protected Countryside,
Niagara Escarpment and Oak Ridges Moraine

Appendix I:

Greenbelt Plan, 2005

7 What is Landscape Connectivity?

Case Study

The Green Links Atlas is a project
of the Douglas College Institute

of Urban Ecology. The goal of the
project is to increase landscape
connectivity in urban environments.
The project relies on regreening to
accomplish its goal: “The primary
activity of Green Links is to

plant native vegetation in utility
corridors, parks, schoolgrounds

and backyards” (Douglas College
Institute of Urban Ecology). The
project also promotes habitat
restoration through the introduction
of green space whenever possible.



“Our expanding web of highways,
cities, and intensive agriculture
traps many animals and plants in
islands and cul-de-sacs of habitat,
held back by barriers of geography
or architecture from reaching
mates, food, and wider resources.” -
Ecological Society of America

backyards provide habitat connections for birds and insects without the need for
physical connections or the removal of barriers.

Even though Toronto has migratory corridors for birds and insects, the city

still lacks commuting corridors for larger animals. Landscapes are fragmented
when green space is divided by roads and built form. Much of the infrastructure
humans depend on for movement inhibits the movement of wildlife. When roads
cut through natural heritage areas, they need to support the movement of wildlife
as well as humans. Landscape connectivity for all species can be increased
through re-greening projects that increase the biodiversity and plant life in the
city.

Forging landscape connections will become even more important in the future.
Climate change is affecting the availability of the resources animals depend on. Itis
also affecting the timing of seasonal changes. Extreme weather events are becoming
more common and they may force wildlife populations to disperse quickly (Lester,
2012). Migration corridors, dispersal corridors and commuting corridors will all
undergo changes or shifts in use because of climate change. Connected landscapes
are not static - they must change in response to the changing movements of the
species that use them.

One change that is currently underway that will improve Toronto’s landscape
connectivity is the inclusion of the three ravine systems in the Greenbelt Plan.
The Greenbelt is a major corridor of connectivity for wildlife in the Greater
Toronto Area. By incorporating the ravines into the Greenbelt Plan, they will be
protected for the future. The ravines are an important north-south connection that
will make the Greenbelt a connected landscape by linking it through the ravines
to the waterfront.

The waterfront is a major corridor of connectivity in the city. Waterfront Toronto has

WhatisLandscape Connectivity?

8



plans underway to add more parkland and connections along the water’s edge over the next 5to 10 years. These projects
will improve connections between Toronto’s three major rivers.

The inclusion of the ravine system in the Greenbelt Plan and the re-greening projects underway along the waterfront
represent major improvements in Toronto’s landscape connectivity at a broad scale. The introduction of corridors on
a small scale is equally important to improving landscape connectivity, although small-scale connections are more
difficult to plan for.

Arendering of the waterfront after it has undergone extensive regreening. Waterfront Toronto has plans to add parkland along the water’s edge

to create a more connected landscape and therefore enhance the city’s biodiversity.
(Photo Source: Waterfront Toronto, 2013)

Case Study

The City of Ottawa has a Greenspace Master Plan that promotes landscape connectivity. Corridors of connectivity in Ottawa are
designed to be used by many different species, including humans: “Multi-use pathways are a primary means of creating connectivity
within Ottawa” .4 Ottawa’s approach to landscape connectivity is equally geared to humans and animals - it is as much about
promoting active transportation as it is about the reconstruction of wildlife habitat. The city highlights streams and creeks as ideal
opportunities for the placement of new paths. “Streams and creeks provide the best connections among natural areas, because they
provide upland and riparian habitat for a diversity of plant and animal species (” Furthermore, Ottawa is an urban city and the plan
recognizes the challenge of increasing landscape connections in an urban environment and the necessity of buffers between animal

habitat and the built environment.

9 What is Landscape Connectivity



HISTORY OF THE RAVINES

Toronto’sravine systemis adefining feature of the city. With over 27,000 acres of protected green space, itis one of the larg-
esturbanravine systemsinthe world. The ravines containthe mostdiverse ecosystemswithinthe urbanboundary,and are
acentral natural resource forthe city. Throughouttheir history, the ravines have been largely ignored, sometimes usedas a
dumpingground,orseenonlyasatransportationcorridorforraillinesand highways. Withinthe lastdecade, the landscapes
housedwithinthe city’sravine systemhave beenincreasingly recognized asimportantassetsthatrequireleadershiptoen-
suretheyareecologicallyviableandresilient. Groupslike Friendsofthe Don East, Torontoand Region ConservationAuthor-
ity, and projects such as the Human River and Lost River Walks have led to increased awareness and interest in protecting
andrestoringthe ravines. Aswell, in an effortto protect ravine lands, the City of Toronto issued the Ravine Protection Bylaw
in2002. An understanding of the ravine system’s history can help to shape a better future for the region (Hardwicke, 2007;
Seymour, 2000).

The ravines were formed over 12,000 years ago after the end of the ice age. Several rivers and creeks created
deep ravines throughout the region, with the largest running south from the Oak Ridges Moraine to Lake Ontario.
The original ravine system contained over 1200 kilometres of ravine edge, which is ten times the length of the city’s
waterfront. Many of these ravines have since disappeared under the city, and the remaining ravine system is cur-
rently lined with housing and other developments. As the city’s population increases, and as pressure to intensify
urban neighbourhoods increases, the remaining ravines — the Humber River, the Don River, Highland Creek and the
Rouge River — will be under an increased amount of stress (Hardwicke, 2007; Seymour, 2000).

The ravines were originally used as a source of food, water and fuel. They were logged extensively and the rivers
were used as a source of power for water mills. As well, bricks made out of clay from the ravines were used to build
much of the city. Early photographs show that they were also a source of recreation and pleasure for settlers in the
area.

As well, bricks made out of clay from the ravines were used to build much of the city. Early photographs show that
they were also a source of recreation and pleasure for settlers in the area. They engaged in such activities as swim-
ming and bathing, fishing, hiking, boating and skating. However, since the 1800s, the ravines have suffered from
extensive pollution, channeling, dumping, and logging (Hardwicke, 2007; Seymour, 2000).

The ravines are now largely used for recreational activities, and offer a network of trails, parks and open spaces that

10



provide residents with some connection to the ravine system. Despite these recreational activities, the ravines re-
main disconnected from the city.

The history of Toronto’s three main ravines reveals their importance in providing important connections throughout
history, whether it is trade connections in the early days, or the recreational connections of the present. The issues
and challenges facing each watershed necessitates the development of connections between man-made land-
scapes and the natural environment to ensure a resilient future for the city’s ravine system.

“We have bridged, fenced and
bypassed the ravines to the point
that many people are entirely
unaware of the ravines around
them. The engineering of our

\- J \. J ravines was a modern project that
reflected the Western attitude
towards nature as a wild force to be
subdued and civilized”
(Hardwicke, 2007).

£

HUMAN SETTLEMENT INDUSTRIALIZATION URBANIZATION

(Photos: Hardwicke, 2007; Evergreen Brick Works, 2013; NOW Magazine, 2013; Toronto Star, 2012)
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DON RIVER WATERSHED

Flowing south from the Oak Ridges Moraine to the Keating Channel, where it flows into Lake Ontario, the Don River
Watershed covers approximately 36,000 hectares, and is close to 38 kilometres in length. It is home to over one mil-
lion residents, and as a result, there is very little undeveloped land left within the watershed. As a result of coloniza-
tion and urbanization over the last 200 years, the watershed has experienced intense pressure from human settle-
ment. Changes in both the aquatic and terrestrial landscape within the ravine has led to significant environmental
challenges. The natural areas and greenspace within the watershed provide residents within the region with impor-
tant recreation uses; however, population growth over the next several decades will put added stress on this unde-
veloped land (TRCA, 2013).

The Don watershed served as a transportation corridor for First Nations peoples and for European explorers, traders
and settlers. It’s role as a corridor has played a significant role in Toronto’s development. It was an important route
for voyageurs in the fur trade during the 1700s, a rail corridor by the 1800s, and the site of a main expressway by
the 1960s. The construction of the Don Valley Parkway has provided the city with an important transportation route,
allowing for the movement of goods and people in and out of the city, however, it has created both visual and noise
pollution within the valley (TRCA, 2013).

Prior to the annexation of Riverdale in 1884, the Don River formed the eastern edge of the city. Its place on the
periphery resulted in it being largely ignored, and it became a place to discard the city’s waste. Sewage outfalls and
solid waste were relegated to the river, and the tanneries, slaughterhouses, and oil refineries in the area used the
river as a dumping ground. There have been close to 150 unofficial dump sites found throughout the watershed. The
history of the Don River demonstrates the environmental costs associated with urbanization (Seymour, 2000; TRCA,
2013).

The city’s relationship with the Don has changed significantly over the past few centuries. Early settlers to the area
relied on the river for water, lumber, clay and fish. In the late nineteenth century, the river became a polluted and
disease-ridden edge to the city, and in the aftermath of Hurricane Hazel in 1954, the city began efforts to restore the
watershed as an important ecological landscape within the city. The river has become a symbol of the city’s health
and the importance of building strong connections between people and their physical environment. Finding ways to
enhance these connections and to ensure the city’s ecological systems are resilient and functioning properly is an
important issue that must be adequately addressed to ensure the future health of the city (Toronto Standard, 2011).

12
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HUMBER RIVER WATERSHED

The Humber River Watershed is the largest
watershed in the Toronto region, spanning
four regional municipalities and ten local
municipalities. It encompasses 911 square
kilometers, includes 1800 kilometres of wa-
terway with 600 bodies of water and 750
streams, and is home to over 850,000 peo-
ple. The ravine stretches from the Niagara
Escarpment and the Oak Ridges Moraine
down to Lake Ontario. The main branch

of the river travels 100 kilometres through

a number of natural habitats in both rural
and urban landscapes. The watershed runs
through many different landscapes, such as
the rocky terrain of the Niagara Escarpment,
the agricultural lands of the South Slope
and Peel Plain, and the ancient Lake Iro-
quois shoreline. In the same vein, the land
uses within the watershed vary significantly.
Century farms can be found along the Peel
Plain, low density residential areas can be
found along the Oak Ridges Moraine, while
high-density areas can be found in Bramp-
ton, Mississauga, Toronto and Vaughan
(TRCA, 2013; CHRS, 2011).

Much like the Don watershed, the Humber
watershed has a long history of human set-
tlement. First Nations, followed by European

explorers and settlers built their homes along
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Photos: Wikipedia, 2013; UMassAmherst, 2009; Bumblebee.org, 2013; Connecticut Botanical Society, 2005; NW Bird Blog, 2010;
ntario EcoCentres, 2013; Wookmark, 2013; Ontario Fish Species, 2013; Seasons in the Valley, 2013; Toronto Star, 2012

(TRCA, 2013)
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the watershed. The Humber watershed was home to the Carrying Place Trail, or Toronto Passage, which was an im-
portant transportation route that followed a long portage along the banks of the Humber River, and provided a short-
cut to the upper Great Lakes. Both aboriginals and Europeans used this trail to travel inland and transport goods. It
has been established as one of the oldest transportation routes in Canada, and because of its historical significance,
the Federal Historic Sites and Monuments Board has identified it as being an important part of the country’s history
(TRCA, 2013; CHRS, 2011).

The Humber watershed has undergone many changes throughout its history, particularly in the past 100 years. En-
vironmental concerns in the 1940s stemming from extensive deforestation of the Humber watershed led to the for-
mation of the Humber Valley Conservation Authority. As well, after Hurricane Hazel struck the region in 1954 causing
the worst documented flooding the region had experienced, the country’s first flood warning system was established
and flood plain regulation and management was initiated to ensure the region was protected from future flooding.
The Toronto and Region Conservation Authority was also formed in 1957 in the wake of Hurricane Hazel. Because
of its recreational values and its cultural heritage, which has contributed to much of the country’s development, the
Humber River was designated as a Canadian Heritage River in 1999. It is the only waterway in the Greater Toronto
Area to receive this designation (TRCA, 2013; CHRS, 2011).

1 5 Humber River Watershed



ROUGE RIVER WATERSHED

The Rouge River Watershed encompasses 336 square kilometers of land and water in the Regions of York and Dur-
ham, Cities of Toronto and Pickering, and in the Towns of Markham, Richmond Hill and Whitchurch Stoufville. The
watershed is comprised of all of the lands that drain to the Rouge River and its tributaries, starting in the Oak Ridges
Moraine, flowing down to Lake Ontario (TRCA, 2013).

The Rouge watershed is the healthiest in the city’s ravine system, but because of past land use practices, the ravine
is showing signs of stress. Restoration efforts are becoming increasingly important to counteract ongoing population
growth and subsequent development. There are many parks and conservation areas located within the Rouge wa-
tershed; however, Rouge Park is the largest in the area. It is the largest natural park in North America, covering an
area of over 47 km2 (11,500 acres). It is situated within the outskirts of the City of Toronto (Rouge Park and Toronto
and Region Conservation Authority, 2007) and has been designated by the Federal Government as Canada’s first
National urban park. As such, the park and its lands are protected. Rouge Park encompasses the lower portion of
the Rouge River watershed and is flanked on both the east and west sides by areas of urban development, how-
ever urban encroachment remains far less compared to the Don River ravine system. The headwaters of the Rouge
River are found in the Oak Ridges Moraine, which is located north of Toronto. The river and its tributaries flow south
into Lake Ontario, through marshlands located at Rouge Beach. The park also provides refuge for several rare and
vulnerable flora and fauna species such as the rare Carolinian forest, covering less than 1% of the country’s land
mass (Rouge Park, 2010).

Like the Don and the Humber, the Rouge watershed has an important place in Toronto’s history. The Rouge was a
route to the north and Lake Huron, and served as a gateway to the fur trade. Iroquois tribes settled along the ravine,
establishing a village called Ganetsekwyagon just east of the mouth of the Rouge. In the late 1600s, two priests
from Quebec travelled to the area to convert the locals, and after being well received, they established a permanent
mission along the river. As settlement within the ravine progressed, lumber and grain was exported, and docks were
built to allow for the establishment of boatyards at both the Rouge and Highland Creeks, which allowed for a number
of ships to be built (Seymour, 2000; TRCA, 2013).
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REGULATORY FRAMEWORK - PROTECTING TORONTO’S RAVINES

Toronto’s ravines play an important role in the city’s history, and in distinguishing the city’s geographical landscape.

In an attempt to preserve and protect the historic and geographic value of the ravines in the city, the Toronto Official

Plan has designated the Rouge, the Don, and the Humber as forming part of the city’s natural heritage system. To-

ronto’s natural heritage system is an enhancing mosaic that integrates the following features and functions:

Significant landforms and physical features, including hydrological features and functions

+ The riparian zone, which encompasses aquatic habitat adjacent to the watercourse that is essential to a healthy
system

+ Valley slopes and flood plains

+ Terrestrial natural habitat types, including species of concern

- Significant biological features.

As such, the natural heritage system is made up of areas where protecting, restoring and enhancing ecological func-
tions should have high priority in our city building decisions.

The Provincial Policy Statement (PPS) dictates that natural heritage features and areas shall be protected for the
long term, and that the diversity and connectivity of natural features and the long-term ecological function and bio-
diversity of natural heritage systems should be maintained, restored, or where possible, improved. Policy indicates
that “development and site alteration shall not be permitted on adjacent lands to the natural heritage features and
within significant wetlands in the entirety of Southern Ontario unless the ecological function of the adjacent lands
has been evaluated and it has been demonstrated that there will be no negative impacts on the natural features or
on their ecological features” (PPS 2005).

Ravine protection is also an important feature of the Toronto Municipal Act. The new Ravine Protection By-law, passed by
City Council on October 3, 2002, is atool to protect features (trees and landform) and functions (ecology and hydrology) of
theravine systembyencouragingenvironmentally responsible management. The new By-lawreplaces previousravine by-
laws and expands the area of protection to the entire city.

Planning and enhancing the natural environment and biodiversity is a high priority for the City of Toronto. The Official Plan
protects important natural areas and functions, and requires that the natural environment be taken into account as part of
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our city building activities.

Toronto’s natural heritage features and functions have been mapped and are identified as a Natural Heritage Systeminthe
Official Plan. Most of these areas are located within the extensive network of valleys and ravines that cross the city, and are
protected by zoning and land use designations. These areas provide habitat for a wide variety of native plants and wildlife,
and help sustain local biodiversity. When a new development is proposed in or near the natural heritage system, the pro-
poseddevelopment’simpacts mustbe evaluated, and measurestakento protectandimprove the systemto mitigate nega-
tive impacts. Furthermore, policies aim to protect the ravine system by stating that any changes to the built environment
must reduce the risk to life, health, safety, property, and ecosystem health.

Interms of land use, the Humber, Lower Don, and Rouge watersheds vary. In each watershed, land use designations are
largely “natural areas”, butalso consist of land designated as parks and open spaces. Developmentis generally prohibited
within parks and open space areas except forrecreational and cultural facilities, conservation projects, cemetery facilities,
public transitand essential public works and utilities. Animportant feature of the parks and open space designation is that,
where possible, linkages between parks and open spaces are to be created in orderto provide continuous recreational cor-
ridors (Toronto OP).

Finally,thoughnotidentifiedinthe Official Plan, the Ministry of Natural Resources (MNR) hasidentified Hazard Lands within
allthree watersheds. In conjunction with Official Plan policies pertaining to the floodplain, hazard lands are areas that are
hazardous to life and property because of erosion and flooding.

RegulatoryFramework-ProtectingToronto’sRavines 2 O
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COARSE GRAIN CONNECTIONS

‘Coarse grain’
refers to large-
scale, city-wide
connections

This map shows all of
thepossiblelandscape
connections in the
City of Toronto. It
includes conventional
greenspaces like
parks and natural
heritage areas, as
well as contributing
greenspaceslikehydro
corridors,golfcourses,
and cemeteries. It is
important to consider
these contributing
greenspaces as part
of the city’s overall
greenspace network
because they provide
an opportunity

to improve the
connections between
and within Toronto’s
ravine system.
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Private Greenspaces - Golf Courses and Cemeteries

Privately owned golf courses and cemeteries play a contributing role in the city’s greenspace network. There are
currently two golf courses thatborderthe Humber Riverand one thatbordersthe Don River. They allow the movement
of wildlife along the water’s edge with minimal safety concerns. As well, nocturnal species can benefit from these
spaces, as they tend to be used only during the daylight hours.

Mount Pleasant Cemetery is a large greenspace that is largely undisturbed by the surrounding roadways. As well,
this cemetery provides linkages to the Lower Don Trail along the Beltline Trail through Moore Park Ravine and David
Balfour Park.

Including these types of greenspaces in our thinking about landscape connectivity can generate better ideas
about how landscape connectivity can be improved within the city.

Mount Pleasant Cemetery Don Valley Golf Course
(Photo Source: Flack, 2009) (Photo Source: City of Toronto, 2013)
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Park Space and Trail Connections

Parks provide valuable greenspace within Toronto,
especially in dense areas. Parks contribute to the
city’s network of greenspace, and provide important
connections throughout the city. The addition of
new park space can improve linkages within the
city’s landscape. The expansion of the Waterfront
Trail along Lake Ontario, which will better connect
the three watersheds, is a good example of how
new or redeveloped park space can provide better
connections and access to other natural areas within
the city.

Toronto’s Official Plan contains a designation for
Parks and Open Spaces and stipulates that linkages
between parks and open spaces should be obtained
wherepossible.Creatingcontinuouscorridorsforusers
between parks and open spaces has the potential to
improve the recreational user experience and provide
residents with greater accessibility to greenspace.
Additionally,improvedconnectionsbetweenparksand
open spaces can provide better linkages for wildlife,
and can contribute to the amount of suitable habitat
theycanaccess.Overall,parkspaceprovidesimportant
connections for both humans and wildlife, and
improves the health of the city as a whole.

Trinity Bellwoods Park, Toronto
(Photo Source: Kluke, 2013)

Trail in Crothers’ Woods
(Photo Source: Flack 2011)
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Transit Corridors as Greenways

Transit corridors can be ‘greened’ to improve streetscapes and increase the permeability of streets. A reduction in the
amount of surface water runoff that is directed to the city’s storm-water management system can mitigate the effects of
heavy rainfall. Increasing the amount of greenspace along city streets can also create symbolic or visual connections to
surrounding greenspaces. A number of cities in Europe and North America utilize green trackways.

As part of Metrolinx’s Big Move project, they have developed plans for the
implementation of a series of new transit corridors. The Eglinton Light Rail
Transit (LRT) line from Mount Dennis to the Golden Mile in Scarborough is
on such project. When completed, it will provide an important connection
betweenthe Humberand Donravines. Withinthe plan, significantemphasis
is placed on greening sections of the LRT corridor. There are a number of
options for greening, including the inclusion of a mature tree canopy, the
provision of direct linkages to the ravines from bordering stations, providing
better connections to adjacent parks and open space, and installing low
maintenance grassonthe above groundportionofthe LRTtracks. Greening
this transit corridor is important because it will contribute to a better-

Le Tramway, Paris- Before greening

connected network of green space within the city, particularly because the (photo source: City of Toronto, 2013)
LRT route passes over existing green space, including the Gatineau Hydro
Corridor. While greening the LRT tracks will contribute to the city’s network
of green space, it will not enhance the mobility needs of wildlife. As such,
measures should be taken to ensure the safety of wildlife along the LRT
route.

Le Tramway, Paris - After greening
(Photo Source: City of Toronto, 2013)

Light rail on grass tracks, Freiburg ~ Lawn trackag flanked b prvet heges,
(Photo Source: Silver Spring Trails, 2012) Basle, Switzerland

. . Photo Source: Smiler, 2013
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Hydro Corridors

e S

Hydro Corridor Path
(Photo Source: Biking in a Big City, 2011)

“Corridors and connections are often
in the spaces between preserves,

the mixed use spaces occupied

by human communities. Bridging
barriers for wildlife means bridging
the needs of the people living in that
landscape” (Lester, 2012).

A symbolic wildlife cnetion - Deershaped .

hydro pylons, Moscow
(Photo Source: The Electric Blog, 2013)

Withinnaturalenvironments, hydrocorridorsareviewedas ‘disturbancecorridors’,
as they are disturbed lands that differ from their surrounding environment.
However, in an urban setting, hydro corridors can provide important linkages to
other green spaces or natural systems within the city (Bennett, 2003).

The City of Toronto is currently working to create multi use paths within the city’s
various hydro corridors. These trails are part of a larger network of trail projects
the city is currently working on to help provide residents and visitors with greater
access to green space. As well, these paths will be part of Toronto’s Bikeway
Network, which will help provide linkages for cyclists across the city. The projects
are being funded through the Recreation Infrastructure Canada (RInC) program,
and will be managed as a joint initiative between Transportation Services and
Parks, Forestry & Recreation.Newamenities,suchasbenches, bikeparking, waste
bins, landscaping, light fixtures, and crossing signals will be placed along the trail,
particularly at major intersections. As well, safe crossing infrastructure will be
implemented at major road crossings (City of Toronto, 2013).

Opportunities for wildlife connectivity

While these projects will improve connections for human users, such as
cyclists, runners and pedestrians, the projects lack a vision for creating
better connections for wildlife in the city. In places where safer road crossing
infrastructure is being implemented, there are opportunities to determine
areas where wildlife crossing infrastructure can also be implemented to
reconnect fragmented habitats, and to foster greater ecological connectivity
within the city. As each area map shows, there are a number of roadways that
intersect each corridor, and as such, there are a number of opportunities for
further study into how wildlife crossing structures can be integrated into the
trail system.
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Sites within the city’s hydro corridors identified by the City of Toronto for trail redevelopment

projects.
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Finch Hydro Corridor, Toronto
(Photo Source: Micallef, 2008)

VA

Gatineau Hydro Corridor, Toronto
(Photo Source: Dodge, 2011)



Sites
A &B

Humber Valley Etobicoke Creek Hydro Corridor

(3.4 km from east arm to Finch Hydro Corridor Trail) (2.7 km from Namco Road to Humber Trail)

This project will provide an important link between the This project will provide trail alignment mainly within the hydro
Humber Trail and the Finch Hydro Corridor across the corridor connecting the Humber Trail (Irwin) to Etobicoke North
HWY400 corridor. A feasibility study is required to determine GO Station (Kipling Avenue).

alignment options, approvals and costs. (City of Toronto, 2013)

(City of Toronto, 2013)

Recommendation
Construct an overpass crossing structure over

HWY400.
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Sites
CcC&D

Yonge Street to Don Trail (5.2 km)

This project will extend the Finch Hydro Corridor Trail east
from Hendon Park (just west of Yonge Street) to the Don Trail
system. A connection through TTC/GO parking lots needs to
be resolved to complete the trail. The city is proposing a
temporary on-street route along Cummer/Drewry. The missed
connection that currently exists provides an opportunity for
the city to determine how better connections can be made for
wildlife in addition to the enhanced connections being created
for human users of the trail.

(City of Toronto, 2013)
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Don Trail to Birchmount Road (5.7 km)

This project extends the Finch Hydro Corridor Trail east from the
Don Trail to Birchmount to connect with the existing Scarborough
Finch Hydro Corridor Trail.

(City of Toronto, 2013)

Recommendation

Construct an overpass crossing above the
TTC/GO parking lots to provide a safer route
for humans and wildlife.



Sites
E&F

Finch Hydro Corridor East Connection +

Scarborough Rail Trail Connection (4.7 km)

This project will extend the Finch Hydro Corridor Trail east from
Middlefield Road to Morningside Avenue to connect the existing
Scarborough Rail Trail. Before work on this trail can begin, a
feasibility study is required to evaluate alignment options,
including potential on-street connections. This feasibility study
provides an opportunity to evaluate where and/or how wildlife
crossing structures or connectivity measures can be
implemented in this area.

(City of Toronto, 2013)
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Warden Hydro Corridor (4.1 km)

This project will develop a trail within the Warden Hydro Corridor
(east of Warden) connecting the existing Gatineau Hydro Corridor
Trail north to Ellesmere Road.

(City of Toronto, 2013)

Recommendation

Construct an underpass or overpass crossing
where major roads intersect with each hydro
corridor.
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Sites
G &H
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Mooregate Avenue to Kennedy TTC Station Victoria Park to Mooregate Avenue
This project will create a trail along the Taylor Creek Hydro This project will provide upgrades to the existing Gatineau Hydro
Corridor from Mooregate Avenue to the Kennedy TTC Station. Corridor Trail from Victoria Park to Mooregate Avenue.
This trail will connect with the existing Gatineau Hydro Corridor (City of Toronto, 2013)

Trail (City of Toronto, 2013).
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Sites
1&J

Gatineau Hydro Corridor Connection

(3.4 km from Ellesmere Road/Military Trail to Conlins Road)
This project will close the gap in the Gatineau Hydro Corridor
between Scarborough Golf Club Road and Conlins Road. A
feasibility study is required to evaluate route alignment options,
including within the Ellesmere Road right-of-way.

(City of Toronto, 2013)

Recommendation

Assess the possibility of constructing wildlife crossing
structures when the feasibility studies for these
projects is undertaken. If there is an on-road portion
of trail, an overhead crossing structure should be
constructed.

(2.9 km from Gatineau Hydro Corridor Trail to Highland Creek
Trail)

This project will provide an important connection between the
Gatineau Hydro Corridor Trail, Highland Creek Trail and the
Waterfront Trail. A trail along Highland Creek is not viable because
of flooding and erosion concerns. A feasibility study is required to
evaluate route alignment options, including on-street and private
property access. TRCA approval is also required. An assessment
of wildlife connectivity within the area should coincide with the
feasibility study (City of Toronto, 2013).
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Expanding Parks and Open Space

As Toronto continues to grow and become more densely populated, there will be an increased need to expand the
amount of greenspace available for public enjoyment, and to maintain wildlife habitats. The current strains being put
on wildlife habitats within the city is a consequence of rapid urban growth, but through greenspace preservation
and expansion practices, these effects can be mitigated. Chicago’s Go to 2040 Plan highlights the need to increase
the amount of preserved greenspace as the population grows. The efforts in Chicago focus on land preservation
along waterway corridors, enhancing forest conservation and developing a collaborative approach between private
and public organizations. In the City of Ottawa, a Greenspace Master Plan provides tools to develop and preserve
greenspace networks. These tools include “covenants, easements, agreements with landowners and progressive
land managementtechniques” such as restrictive legislation (Greenspace Master Plan, 2006, page 22). Purchasing
new land, or acquiring land through exchanges and donations are other ways the city can obtain new greenspace
to adequately meet the needs of residents and wildlife. The City of Toronto can look to Chicago and Ottawa for ideas
about how to expand its network of greenspace.

South side pedestrian promenade along the
Queen’s Quay portion of the Waterfront Trail.

(Photo Source: Bricoleurbanism, 2007)
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Ecological Rehabilitation

Ecological rehabilitation also provides a means by which the city can expand its greenspaces.

Since the Industrial Revolution, humans have tended to view nature as being external to the city. Urbanization has
led to a collision of humanity and nature, with landscapes continuously being conquered. When nature is consid-
ered, it is viewed merely as an amenity to be preserved in pockets, or replicated in small ‘green spaces’. Urban
expansion has led to significant resource depletion and fragmentation of natural areas. When fragmented, natural
areas become isolated pockets surrounded by hard urban edges. Ecological restoration is one way by which the
relationship between urban space and natural landscapes can be better supported.

Ecological restoration attempts to re-establish the key ecological structures and functions of natural systems to allow
them to return to a self-organizing and self-sustaining system (Bunting & Filion, 2010). Due to the extent of human
interference, this process is extremely difficult. Ecological rehabilitation is a more practical solution, and so is pre-
ferred over restoration measures. Rehabilitation seeks to mitigate the worst impacts of pollution and human interfer-
ence on natural systems to restore some of their original ecological function (Sartori and Assinni, 2001).

Ecological rehabilitation is a means by which better connections can be made within Toronto’s ravine system. Currently,
hard infrastructure, such as paved roads and highways, carves its way through large portions of the city’s natural systems,
which has resulted in significant habitat fragmentation. All that remains are isolated patches of suitable habitat, but these
patches are being put atfurtherrisk because of humaninterference (Murphy and Martin, 2001). Small habitats support few-
er species and smaller populations, leading to geneticisolation and local extinction. Toimprove connectivity in fragmented
landscapes, corridors and stepping stones are often used. Corridors are relatively narrow, linear strips of green space or
vegetation betweenisolated habitat areas, while stepping stones are small unconnected patches of habitat that are close
enough together to allow movement across the landscape (Vaughan et al., 2010).

In our area of study there are already efforts underway to naturalize the mouth of the Don River. The Toronto

and Region Conservation Authority (TRCA) in cooperation with the Toronto Waterfront Revitalization Corporation
(TWRC) is proceeding with the Don Mouth Naturalization and Port Lands Flood Protection Project (DMNP). The
implementation strategy for this project is unknown at this time; however, its mandate is underpinned by several
reports including the 1991 Bringing Back the Don and in 1994 the Forty Steps to a New Don. The work done by the
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TRCA in this area highlights the appetite for, and inertia behind, efforts to re-naturalize or rehabilitate natural areas

in and around Toronto’s three major ravine systems.

There are numerous other examples of naturalization projects within the three watersheds:

«  Workonthe re-naturalization of Upper Mimico Creek began in 2006 and is still underway (TRCA, 2009). As part of their
efforts to re-naturalize the creek, TRCA and its partners constructed three wetlands, planted 900 metres of aquatic and
riparian vegetation, installed wildlife habitat structures, removed hard engineered structures and planted almost 2000
new trees and shrubs (lbid.).
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Rendering of a renaturalized Lower Don Trail (Photo Source: Bricoleurbanism, 2007)-

« Similar work was done for the East Don

Parklands Wetland Enhancement Project,
where new wetlands and riparian and for
est habitats were created (TRCA, 2013).

+ The TRCA and its partners have also done
considerable work along areas of the Rouge
River. Marshland north of the Toronto Zoo
had been damaged as a result of an old
drainage ditch, but has since been revital-
ized, and is now home to many species that
were previously forced to vacate the site
(TRCA, 2013).

+ The Port Union Waterfront Park was creat-
edinScarboroughandfeaturesaseriesofsix
headlands and cobble beaches along Lake
Ontario, as well as an elevated boardwalk
and an important pedestrian bridge span-
ning the mouth of the Rouge River (lbid.).
+ On their webpage, TRCA lists 14 different
environmental restoration projects in the
Humber watershed, spanning 5 different
municipalities (TRCA, 2013).



The workdone by the TRCAinthese areas highlights the momentum for efforts to re-naturalize/rehabilitate natural areas
in and around Toronto’s three major ravine systems.

Finally, and most importantly, in order to achieve measurable and long-lasting success, social perceptions need to
be addressed. The viability of rehabilitation efforts, especially those in and around urban areas, hinges on how so-
cially successful they are in gaining public acceptance for restoration activities and practices, and building broad-
based support to assist with implementation and maintenance.

1
i

Rendering of a renaturalized Don River

(Photo Source: Bricoleurbanism, 2007)
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FINE GRAIN CONNECTIONS
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‘Fine grain’ refers to site-specific
connections, such as those in the
Humber, Don and Rouge watersheds.
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Areas where there are high concentrations of fauna and the location of culverts in the city. Where the two
intersect, opportunities exist to adapt the culverts to be used as crossing structures.

The influence of human activity within
Toronto has grown steadily more harmful
to natural systems over the last 300 years,
and has resulted in varying degrees of
habitat fragmentation in the ravine system
(Toronto, 2013).

As animal habitats become fragmented
due to human transportation corridors
and urban expansion, methods are
required to ensure that connectivity
between the fragments is maintained
and will ensure animals remain safe when
moving among the fragments. Different
animals are affected more severely by
the fragmentation of their habitats as
they search for resources and reproduce
(Majka,2013;0REG,2013). Theresilience
of different species is reliant upon the
connectivity of their ecosystems and

by ensuring that there are safe linkages
between fragmented habitats to reduce
the number of human-animal interactions.
Many of these interactions occur on
roadways and transit corridors, resulting in
costly animal fatalities (OREG, 2013).



All three of Toronto’s ravines exhibit some form of habitat fragmentation. Generally, the concentration of clusters for am-
phibians, reptiles, and small mammals are greater inthe areas of the ravine system that have managed to maintain signifi-
cant amounts of tree cover and natural feature, whereas areas with larger concentrations of infrastructure possess fewer
wildlife clusters. In the Don watershed, the vast amounts of highway, road, and rail infrastructure have significantly frag-
mented the naturallandscape. In combination with the channelization of the Lower Don, these infrastructure barriers have
resulted in significant changes to the distribution of species (Toronto, 2013). Because of the industrialization of the water-
front, as well as its location adjacent to the City’s downtown, the Lower Don (that is to say the area south of the Evergreen
Brickworks) has very little tree cover, and as a result, limited clusters of animal populations. This example highlights the
importance of habitat suitability in attracting diverse and resilient populations of wildlife.

Addressinghabitatfragmentationatallscaleswill
also aid in the protection of endangered species. SPECIES AT RISK
Among many other species of special concern, IN TORONTO
the Ministry of Natural Resources has currently
identified nearly twenty threatened or endan-

gered species in the Toronto Region, including

the Yellow-breasted Chat, the Redside Dace, the Rusty-patched Bumble Bee Broad Beech Fern

Rusty Patch Bumblebee, the Blanding Turtle, the Rl Orcab g

Eastern Musk Turtle, the Spiny Soft Shell Turtle, B B e

the Barn Swallow, and the Eastern Meadowlark bl fvoctonsle i3 - N

(MinistryofNaturalResources,2013). Thesespe-  Least Bittern (threatened) Wl

cies should be awarded special attention When-  veie aréssted onat ondangerod) < G 9 Blanding's Tordls Bweatoned)
everhumaninfrastructureisthreateningtobisect I ot b A A )  £2oiom Musk Turte (heatened) el

filksnake (spemal °°“9"5"Q / Snapping Turtle (special concern)

natural landscapes. Moreover, the use of mitiga- PG Turti epecial oo

tion me asures and/or crossing structures that
minimizetheimpactstothese specieswhencapi-
tal road projects or road reconstruction projects

are proposed in proximity of their habitats should M D )
be made a priority.

Ministry of Natural Resources, 2013
Photos: Wikipedia, 2013; UMassAmherst, 2009; Bumblebee.org, 2013; Connecticut Botanical Society, 2005; NW Bird Blog, 2010; Ontario Fish Species, 2013
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Wildlife Crossing Structures

Assessments completed to date suggest that nonfunctioning crossing structures are prevalent (Podloucky, 1989; Meinig,
1989). Thefailuresofsuchstructuresappeartostemfrominadequateconsiderationsofplacement,architecturaldesign,and
behavioroftargetedorganisms(Podloucky, 1989;Puky,2003). Havingcompletedasurveyofliteratureonsafeanimalcross-
ings, some best practices will be illustrated, with a focus on examples from Ontario. In summary, crossing structures can
take severalforms. Some are built specifically forthe movement of wildlife, whereas others are originally designed for other
purposesbutalsohavethe potentialtofacilitate wildlife dispersalacrossroads (MTO, 2006). Manytechnical solutions have
been developed, mainly as aresult of engineering inventions. There is no standard solution, and the actual plans are influ-
encedby severalfactors, such asthe spatial patterns of migration, species composition, andlocaltopography (Woltzaetal,
2008).Thatbeingsaid,therearetwomainclassificationsofcrossingstructuresthatdominatetheliterature. Overheadcross-
ings are structures that span overtop of roadways in order to allow wildlife to maintain migration and breeding patternsin a
fragmented ecosystem (OREG;Ontario,2010). The advantage ofthese structuresisthattheyare notconfiningandprovide
exposuretoambientconditions, suchasrainfall,temperature, andlight(MTO, 2006). The disadvantage tothese structures
isthatthey are very expensive to build. Because of the cost, these structures should be reserved for areas where very high
numbers of animals (such asdeerandelk) are knownto disperse andin areas of deep forestation (Jackson & Griffin, 1998).
Thesetypes of structures are therefore not likely to be required in amajor urban center like the City of Toronto, unless com-
bined with a solution for a pedestrian or bikeway overpass. Underpasses are the other main class of crossing structures.
Rather than going overtop of the road, underpass crossings allow for increased linkages in the landscape by going under-
neathroadways. Thereare manydifferentsizesofunderpasscrossings,fromopenspanbridgestoboxculverts. Underpass
crossingsaregenerally notconfining, buttheydorequiretheroadabovetobeelevated (MTO, 2006). The advantages ofthis
type of crossing structure in relation to their overpass counterparts is that they are generally less costly, particularly if they
are implemented as part of a capital road project or aroad reconstruction project (TAC, 2008). Furthermore, higher under-
passcrossingstructureswillincreaseopenness, andthereforeproduce morenaturalconditions. Thedisadvantage ofthese
structuresisthatthey can sometimesbe noisy if appropriate substrates are notused. The following best practices willfocus
on various types of underpass crossings that are recommended for improved wildlife connectivity in Toronto.

Large-scale underpass crossings

Large-scale underpass crossings in the form of open span bridges provide improved ecosystem connectivity by
spanning natural drainage areas (OREG, 2013). Re-adapting existing bridge infrastructure by lengthening it beyond
drainage areas can improve connectivity and allow wildlife to pass underneath the bridge along the banks of creeks
and rivers (OREG, 2013). Underpass crossings of this size affect a variety of sizes of animals and minimize trans-
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portation infrastructure affects on drainage. During the construction of the Bayview Extension in Toronto, an open
span bridge was used to help mitigate landscape fragmentation and improve connectivity. Multiplate arches can also
be used to allow the safe passage of animals below. These types of connections work best in areas with variations
in elevation (OREG, 2013).

Underpass crossing in Banff, Alberta (Photo Source: white, n.d.)

Culverts

Culverts are classified as an underpass crossing and are an excellent example of existing infrastructure that can be
retrofitted to improve connectivity for animals. These types of projects are well suited to be completed at the same
time as road resurfacing or road widening projects. Despite the variability in findings, properly designed tunnels con-
tinue to be promising as conduits for a wide range of wildlife species. When designing culverts for wildlife crossing,
the materials used in the culvert must reflect the surrounding ecosystem to encourage wildlife use. An understand-
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ing of the target species’ crossing locations, “wildlife infrastructure” requirements that must be met, and road infra-
structure requirements and issues, is crucial for increasing the likelihood of successful use of tunnels/culverts by
the target species (MTO, 2006). A tunnel system’s effectiveness often depends on many variables, including, size,
placement, light, temperature, moisture, substrate, vegetative cover and noise levels (Jackson and Giriffin, 1998).

Studies conclude that for the high number of different species living in this area, larger tunnel diameters and open-
ness ratios (determined by dividing width by height by length) exceeding 0.4 appear to best facilitate road crossing
(Woltza et al, 2008). Similarly, larger structures should be used on wider roadways. Where possible, the slope of a
culvert should be gradual enough to allow animals to see through the culvert to the opposite side of the roadway.
This is especially important for species that are hesitant to enter darkened tunnels. Furthermore, culvert tempera-
ture, moisture, light, and substrate should be consistent with ambient conditions to increase culvert use, particularly
for ectotherms. Vegetation cover also increases the use of a crossing structure because it maintains connectiv-

ity with surrounding habitat (Garrah, 2012). Some cover in the form of logs, rocks, brush and other natural debris
should be included for smaller species. Natural lighting, especially within underpass structures beneath wide road-
ways, may enhance use by some species.

Exclusionary and well-adjusted fencing should be applied on either side of the roadway and tied into underpass structures
to maximize use by wildlife and minimize accessto the roadway. The most effective barrier design for preventing accessto
the road surface and funneling small mammals to underpass structures is a guard rail barrier that is buried a minimum of 6
inches below the ground (12 inches would be optimal) and extends 42 inches above ground (MTO, 2006).

An excellent example of the use of culverts can be found along Highway 10, north of the Village of Caledon, for a turtle
crossing. They were installed as part of the road widening of Highway 10, and they are a good example of the adaptive re-
use of existing infrastructure (Ontario, 2010). The ends of the culvert were cut back to increase the amount of light entering
itto make itmore attractive for wildlife. Since studies have shown thatturtles can climbfences, afine wire meshwas usedto
direct turtles to the culvert opening and prevent them from climbing onto the road.

Another example of the mesh fencing includes a 90-degree bend at the top of a 1 meter high fence along the Credit
River as an extra deterrent to the turtles (Ontario, 2010). Monitoring of the culvert sites commenced in 2011 to
measure the level of use by smaller wildlife. When designing culverts for wildlife crossing, the materials used in the
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culvert must reflect the surrounding ecosystem to encourage wildlife use. Different substrate material must be used
depending on the species being targeted with the crossing structure. A second example of culvert use is along Laird
Road at Highway 6 near Guelph. It provides safe crossing for amphibians, as this site has been identified as a hot
spot of high fatalities due to habitat fragmentation.

e o NS

Box culvert for turtles, Ottawa, Ontario (Photo Source: Kiuke, 2013)

Tunnel Systems for Amphibians

Particularly vulnerable to fragmented habitats are amphibians and reptiles. Unlike mammals that scurry when fright-
ened, amphibians and reptiles are vulnerable to the effects of roads because they are slow-moving organisms that
typically access multiple habitats seasonally to complete their life cycles. In particular, most amphibians have a bi-
phasic life history that requires travel between aquatic breeding sites and terrestrial foraging sites (British Columbia
Ministry of the Environment, 2011). In addition to direct mortality, the shoulder of roads are attractive nesting areas

because of suitable exposure, soil characteristics and the lack of vegetation due to regular brushing activities as part
of road maintenance.
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Directive fencing
(Photo Source: Lake Jackson Ecopassage, n.d.)

Fine Grain Connections

In areas where there is a juxtaposition of clusters of amphibian popu-
lations and large infrastructure barriers, amphibian tunnels should be
considered. For optimal use, box culverts with a large diameter (1 to
1.5m) that provide a moist microclimate and continuity with native soils
adjacent to the structure should be implemented (Woltza et al, 2008).
As a general rule, longer tunnels should have larger openings; however,
maximizing the openness ratio has been identified as far more important
in promoting amphibian use. Generally, amphibian migration takes place
on humid and wet nights. These specially designed tunnels have slots
that allow air, moisture and light inside, creating a suitable environment
for them to enter (Parks Canada, 2008). Where possible, tunnel struc-
tures should be provided with grates along the top to allow for both light
and moisture to enter (MTO, 2006).

These tunnels are to be used with exclusionary fencing in order to pro-
vide migratory amphibians safe road crossings. Fences for smaller
animals like amphibians must be designed so as to not allow these
creatures to slip or dig underneath the bottom of the fence (Jackson and
Griffin, 1998). Using a short retaining wall is often effective to prevent
this from happening. Alternatively, material barriers should be buried a
minimum of 6 inches in the soil (Woltza et al, 2008). If material fencing
is used, a zigzag pattern, allowing for an angle of 60 degrees, should be
used to help funnel wildlife toward the crossing structure (MTO, 2006).
Fencing should extend for a length of 30-50m from the road crossing
structure and should reach heights of 36 inches tall. That being said,
care must be taken to ensure that the barrier is not too high to climb for
larger mammals that cannot fit through the tunnel.

MTO (2006) provides an excellent list of studies concerning tunnel di-
mensions/materials.



Amphibian tunnel
(Photo Source: Legacy Habitat Management Limited, n.d.)

Gravity Pipes for Fish Crossing

In 2007, the Ministry of Transportation presented improved Gravity Pipe Design guidelines that require designers to
consider fish habitat when installing culverts along highways that cross creeks and rivers. Designs must use natural
fish habitat substrate for safe fish travel during fluxes in water velocity and water levels. Monitoring for obstructions
must also take place.

Exclusion Fencing

Fencing reduces the interactions between wildlife and humans along transportation corridors, while directing ani-
mals to the safety of specially designed crossings (OREG, 2013). The use of barrier fencing to funnel wildlife toward
crossing structures significantly increases their use, particularly for animals that typically avoid crossing structures
(Garrah, 2012). It should be noted, however, that fencing should only be used in areas where wildlife road mortality
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is severe, as fencing can also be detrimental if it fragments a habitat more than the road itself (Grandmaison, 2011).
The selection and installation of exclusionary fencing can present some challenges, particularly if multiple species
are being excluded (Ministry of Natural Resources, 2013). For example, some reptiles and amphibians are able to
dig under fencing while others can climb over. Some may also take advantage of burrows dug by other animals.

When installing fencing in conjunction with underpass crossings, the direct connection of fencing and culvert head-
walls is preferred. Bolts fastened to concrete headwalls provide a stable anchor point for fencing connections.
Where a direct connection to culvert headwalls is inhibited by hydrology or topography, we suggest that the fencing
be placed above the culvert to maintain continuity (MTO, 2006). Ideally, exclusionary walls or fencing should have a
zigzag configuration and if made from concrete, L-shape elements with an overhanging lip. Unlike fences, the bar-
rier wall top should be level with the road surface to provide escape routes (Grandmaison, 2011).

To maintain effectiveness, the bottom of the fence wall should be buried or secured firmly to the ground and minimum
height recommendations should be considered. Fences 0.6 min height are effective barriers to most amphibians and rep-
tiles (Woltza et al, 2008). For long term fencing projects, materials such as heavy-duty geotextile, woven wire, wood, con-
crete, sheet metal, vinyl panels or galvanized mesh should be used (Ministry of Natural Resources, 2013). Unlike fencing,
concrete barrier wall tops should be level with the road surface to provide escape routes (British Columbia Ministry of the

Animal Warning Sign System

Signage systems are generally implemented in tandem
with crossing structures (Lister, 2012). They are
specifically targeted to drivers to warn of wildlife that

is known to cross the road in a certain area. Increased
driver awareness may reduce the number of collisions
between animals and humans as a result of these signs.
In turn, this can reduce the number of fatalities of either
animals or humans (Ontario, 2010). This is a more
inexpensive measure to assist in combating negative
human-wildlife interactions.

Turtle crossing sign, Ottawa, Ontario
(Photo Source: Kluke, 2013)
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Overhead Crossing
There are a growing number of examples that use bridges constructed overhead of transportation infrastructure to allow
safepassageofanimals(Ontario,2010;Arc-Solutions,2013). Theuseoffencingtodirectanimalstosafecrossingsisneces-
sary to ensure that animals cross transportation corridors using this infrastructure. This type of crossing structures allows
wildlife to maintain their migration and breeding patterns within fragmented landscapes. Without fencing, the bridges
would go unused and wildlife fatalities would notbe reduced (OREG, 2013; Ontario, 2010). The aim of overhead crossings/
bridges is to allow animal movement to continue while notimpacting traffic. They also ensure animal safety and resiliency.
Wildlife overhead crossings have been used in Europe extensively, but the uptake of this type of crossing solution has not
beenasextensiveinNorthAmerica (Arc-Solutions, 2013). InOntario, awildlife bridge existsinthe Burwash area, 1 kmnorth
of Highway 637. Its construction was part of the Highway 69 expansion project (On-tario, 2010). The designs for the 30
meter wide bridge crossing over the four lanes of Highway 69 includes landscaping that aims to be seamless with the natu-
ralenvironment surroundingit. As such, the designsinclude boulders, shrubs, trees, etc. As this was the firstanimal bridge
crossing in Ontario, a monitoring system was set up upon completionin 2010, to provide animal track counts and video im-
agerytoassessthelevelof use (Ontario, 2010).Arc-Solutions (2013) promote ongoing monitoring of animal bridges, asthe
data collected informs future designs and implementation. Monitoring is also important to ensure there are no obstructions
impeding animals from using the crossing structure (Majka, 2013).

Monitoring of these wildlife crossings should occur to ensure that
they are being used and are actually reducing fatalities resulting
from transportation infrastructure. Future solutions should build
onexistingbestpractices, whilefocusingoncreatingtransferable
conceptual designs. Increasing transferability can rely simply on
theuse of commonconstructiontechniques, whichreducescosts
and increases accessibility (Arc-Solutions, 2013). In built up en-
vironments, existing infrastructure can be retrofitted to improve
connectivityandencouragesustainable practices. Wildlifecross-
ings have the opportunity to go beyond their functional aspect
of safety and resiliency for both humans and animals —they can & N LN
become engaging pieces of design work. Wildlife Overpass Crossing Structure

(Photo Source: Jackson, n.d.)

FineGrainConnections 46



Connectivity in the Humber, Don and Rouge
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Sites withinthe Humber, Don and Rouge where site analysis was undertaken. Each site provides an example of a
missed connection, and a recommended solution for creating a more connected landscape.
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Lower Don

Study Area Description

This study area focuses on the 6 kilometers
south from the entrance to the Evergreen
Brick Works at Bayview Avenue to the mouth
of the Don River, as well as the Don Mills
Interchange. This study area was chosen
because the natural area has been heavily
impacted by man-made infrastructure,
including a large number of transit corridors
thatfragmentany remaining green space and
vegetation.

A number of sites have been chosen in the
Don because they demonstrate missed
opportunities for providing effective
connectivity measures for both humans and
wildlife. Recommendations for improving
connectivity within each site are provided
with each example.
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Site A - Don Mills Interchange

The highest concentrations of reptile and amphibians in the
Lower Don Watershed live in the area surrounding the Don Mills
Interchange (City of Toronto, 2013). The habitat suitability of this
area is likely the reason for such high concentrations of these
species.However,the GOrailcorridorandthe DonValley Parkway
completely bisect this area and pose a number of threats to
existing wildlife habitats. While humans have the ability to cross
theseinfrastructuralbarriersusingDonMillsRoad,animalsarefor
the most part, forced to remain on one side or the other.

Whenthe Don Mills Interchange was constructed, an opportunity
to provide a network of culvert crossings for wildlife in this area
was missed. If these culverts had been designed in such a way
that would facilitate the safe movement of amphibians, reptiles,
and small mammals from one side of the road to another, they
could have provided an excellent wildlife crossing underneath
a very dangerous piece of infrastructure, while performing their

intended function of channelizing drainage from the east side of Roads Water body | B
the interchange to the river on the west side (see Appendix A for Mafor Roads and highways [_] iy ofToroto Bouncary § 4 T
more information about culverts).

Michael Chung - Ryerson University PL8109 Planning
rojection: GCS_North_American_1983

Satellite image showing the Don Mills Interchange

Recommendation
Implement a network of culvert crossings at a strategic
location in close proximity to the Don Mills Interchange.
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Case Study

The Highline in New York City is

an excellent example of the adaptive
re-use of railroad infrastructure. The
Highline is an urban park built on a
historic elevated freight line running
along Manhattan’s west side (High-
line, 2013). Sitting thirty feet above
the ground, the Highline is currently
one mile in length, but there are
expansion plans in the works. The
Highline was constructed after a
Trail Use Agreement allowed pub-
lic access to the abandoned freight
line. Extensive community interest

has ensured its success (Highline,
2013).

Site B - Unused Trestle Bridge

The unused trestle bridge east of the Brick Works, and the abandoned rail cor-
ridor that runs parallel to the Don trail both provide opportunities for improving
human connectivity within the Don watershed. Adaptive reuse of these corridors
can provide safer access to the Brick Works for trail users, who currently have
to travel along Bayview Avenue, which is an unsafe route for pedestrians and
cyclists. The utilization of this existing infrastructure has the potential to provide

better physical and ecological connections within this area.

Recommendation

Re-adapt unused trestle bridge and rail corridor adjacent to the Don Trail to

improve access to the Brick Works.
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Unused trestle bridge passing over Bayview Avenue
(Photo Source: Roth, 2013)
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Site C - Stairs at the Base of Rosedale Heights

The stairs at the base of Rosedale Heights can be improved to provide a connec-
tion from Castle Frank Subway Station to the Brick Works. Signage and a public
right-of-way are needed from Castle Frank Station to the top of the stairs, and a
safe linkage to the multi-use trail that has been proposed along Bayview Avenue

is needed at the base of the stairs. Currently, the trail runs along the east side Case Study: _ .
of Bayview, but the staircase is located on the west side of the road. Improved Safe Road Crossing for Cyclists
crossing signals for pedestrians and cyclists should be put in place. This type of and Pedestrians

connective infrastructure would create a more effective connection for human Guidelines established by the United
States Department of Transportation

users of the space, but additional measures are needed to allow for the safe pas- (2002) for safe pedestrian crossing
sage of wildlife across Bayview Avenue. This can be achieved by adapting cul- can be used to improve connections

verts in this area to direct wildlife under the road. at this site. Installing crosswalks,
lighting, traffic and pedestrian
signals and reducing speed limits
Recommendation are well-established methods that

Implement crossing signals and a public right-of-way for pedestrians and cyclists increase pedestrian safety along

from Castle Frank Station to the top of the stairs. STV Qs e
are not as common include raised

medians, narrowed streets, traffic
calming measures and signage

that warns drivers of an upcoming
crosswalk (Administration, 2002).
These methods can also be adapted
to provide safe crossings for cyclists.
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Pottery Road Crossing Structure
(Photo Source: Plant Architect, n.d.)

yalpgt e

Pottery Road Bridge
(Photo Source: Roth, 2013)

Site D - Pottery Road Crossing

Both the Pottery Road Bridge and crossing structure are examples of infrastruc-
tural improvements that provide better connections for humans, but act as barri-
ers to wildlife.

An opportunity to construct an underpass crossing for wildlife was missed when
the Pottery Road Bridge was built in 2011 (Yuan, 2013). This bridge presented
itself as an excellent opportunity for improved wildlife connectivity by expanding
the bridge beyond the banks of the river but it was constructed without this con-
nectivity measure taken into consideration. As well, the unique crossing structure
that was installed on Pottery Road can only be navigated by human users of the
space. It is proposed that an underpass crossing be installed to allow for wild-
life to safely cross Pottery Road. Additionally, it is proposed that the bridge be
extended beyond the banks of the river to allow for the safe passage of wildlife
along the river’s edge.

Recommendations

1. Install an undepass crossing under Pottery Road.

2. Ifthe bridge is designated for reconstruction, it should be constructed to extend
past the banks of the bridge.
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Site E - Bloor Street Viaduct

Because of abrupt elevation changes from the Prince Edward Viaduct to the Lower
Don Trail, accessibility is an issue. Installation of elevators can improve connectivity
to the Lower Don Trail from the Prince Edward Viaduct by providing a fully accessible
entry point to the trail. Elevators generally take up less space than both stairs and
ramps, and as such, the installation of this type of connective infrastructure would not
significantly impact the spatial needs of wildlife in the area. Elevators are innovative
and long-term solutions for improving accessibility, and can be installed in any area
where abridgeis used. However, the design of the elevator must take into account the
needs of wildlife in the area to mitigate any negative impacts to their habitats.

Furthermore, there is a high concentration of amphibians in this area, and when the
single-purpose drainage culverts were installed, an opportunity to provide effective
crossingstructureswas missed. Because ofthe suitability of habitaton either side, this
type of wildlife crossing is needed to support the physical and structural preferences
of amphibian species. The most logical animal crossing in this location is a series of
amphibian tunnels installed in conjunction with barrier fencing. Given that the rail
and road infrastructure in this area is at a higher grade than the trail and river, these
tunnels would better support the mobility needs of the amphibians wishing to
traversethesebarriers. Furthermore,becausethe proposedlocationofthesetunnelsis
inalow lying area, achieving appropriate microclimatesin these tunnels would not be
challenging. Infact, itis likely thatthese crossings could also aid with drainage. Barrier
walls or fences would need to be erected in an area like this to mitigate amphibian
road mortality, and to direct these species into the tunnels (Vancouver Island
University, 2011).

Recommendations
1. Install an elevator from the Bloor Street Viaduct to the trail system below.
2. Construct an amphibian tunnel in the vicinity.
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Bloor Street Viaduct seen from Lower
Don Trail (Photo Source: Roth, 2013)

Case Study:

Highline Elevator

Elevators to the Highline provide
access to the park for all users of
the space. Close to half of the park’s
entry points have elevators, and the
entire length of the Highline has
been made fully accessible (High-
line, 2013).

Single Purpose Drainage Culvert
(Photo Source: Sauve, 2013)
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Stairs Leading to Riverdale Bridge
(Photo Source: Roth, 2013)

GO Tracks running under Riverdale
Bridge - potential site for an underpass

crossing
(Photo Source: Roth, 2013)

Site F - Riverdale Pedestrian Bridge

An excellent connection for users of the Lower Don Trail is the Riverdale Pedestrian
and Cyclist Bridge that crosses the Don Valley Parkway, the Don River, Go tracks and
Bayview Avenue. It provides a necessary link between Riverdale Park Eastand West
and to the Lower Don Trail. The bridge itself is fully accessible for trail users, but the
stairs connected to the Lower Don trail are not accessible. This bridge demonstrates
how infrastructure intended to create better connections for humans can sometimes
act as a barrier to wildlife in the area. The bridge itself does not hinder wildlife that
may be following the Don’s riverbanks, as the bridge extends beyond the banks of the
river. However, the bridge limits the east to west movement of wildlife navigating the
Lower Don Trail.

An opportunity to install an underpass crossing structure to improve east to west
mobility was missed at the time of construction. The proximity of Bayview Avenue
to the GO rail tracks provides a unique opportunity to create a wildlife crossing that
better connects Riverdale Park East to the Don River. Based on City of Toronto fauna
data, crossings in this area would serve a high number of reptiles, amphibians, and
smallmammals (City of Toronto,2013). Proposedforthisareaisaculvertstructurethat
is capable of meeting the needs of multiple species. Furthermore, concrete barrier
fencing is neededto create a more effective piece of connective infrastructure. Given
that there is no significant elevation change at this site, the crossing infrastructure
should be provided below grade.

Recommendation
Install an underpass crossing structure at this site to improve east to
west connections for wildlife.
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Site G - Queen Street Bridge Stairs
This staircase provides access for pedestrians and cyclists from the Queen Street
Bridge to the Don Trail, but it does not provide a fully accessible access point. The
staircase is located next to a highly channelized portion of the Don River where there
is very little suitable wildlife habitat. As such, this connective infrastructure does not
negatively impact wildlife in the area.

Infrastructure that provides greater accessibility (i.e. ramps or elevators) should be
installed on the Queen Street Bridge, as well as on the Gerrard Street and Dundas
Street bridges. The installation of these measures can provide better connections
to the Lower Don Trail from surrounding neighbourhoods, like East Chinatown and
Regent Park. However, as with any other piece of connective infrastructure, the
needs of wildlife must be taken into consideration to ensure they do not hinder the
movement of wildlife in these areas.

Recommendation
Install an elevator or ramp at all bridge sites to increase access to the trail
system.

Gerrard Street Bridge
(Photo Source: Roth, 2013)
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Underpasstunnelleadingto Corktown

Common
(Photo Source: Roth, 2013)

Ramp from Eastern Avenue Bridge to

Underpass Park
(Photo Source: Roth, 2013)

Site H - Corktown Common Tunnel
Thistunnel,whichrunsbeneathanactiverailway, provides asafe connectionbetween
the Lower Don Trail and Corktown Common. While this tunnel was constructed to
provide greater connectivity for humans, it may also serve the mobility needs of
wildlife in the area. As well, a portion of the park has been renaturalized, making the
area more hospitable for wildlife.

Site | - Ramp to Underpass Park

The ramp that extends from the Eastern Avenue Bridge to Underpass Park
provides an indirect link to both Corktown Common and the Lower Don Trail. It

is fully accessible for all users and connects pedestrians and cyclists with the
urban grid system. Prior to the construction of this ramp, the area was lacking in
greenspace and suitable wildlife habitats, and as such, this ramp does not create
additional challenges for wildlife.
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Site J - Bayview Avenue Site

Bayview Avenue transects the Don Valley, creating barriers for pedestrians, cyclists and wildlife. Pedestrians and cyclists
usingthe Lower Don Trail have difficulty in accessing the Brick Works, as Bayview Avenue is afast-moving multi-lane road.
Aswell, wildlifeisforcedtocrosstheroad atgradetoaccessgreenspaceslocatedoneitherside oftheroad, which caneasily

result in wildlife injury or mortality.

Toprovide betterconnectionsforpedestriansandcyclists, the Lower Don TrailMaster Plan (2013) proposestheinstallation
of a multi-use trail that connects the Beltline Trail with the Lower Don Trail along Bayview Avenue. The trail will use the
existing shoulder on Bayview Avenue, along with a barrier, to provide a safer connection. In addition to the plans outlined
in the Master Plan, it is recommended that a wildlife crossing structure be put in place to allow wildlife to move across
Bayview Avenue safely. Adapting culverts, or constructing amphibian tunnels at specific locations can improve landscape
connectivity and enhance the mobility needs of wildlife in this area.

Recommendations

1. Construct a multi-use trail that connects the Beltline
Trail to the Lower Don Trail.

2. Install a culvert underneath Bayview Avenue.

Rendering of a culvert running under Bayview Avenue
(Photo Sources: Lower Don Master Plan, 2013; Cameron, 2013)
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Lower Don: Sound Map

Despite the existing connections along the trail, the quality of user experience may be poor due to the noise from
adjacent transit corridors. This graphic depicts the type and level of noises that can be heard while walking along the
Lower Don Valley Trail from Pottery Road to Lake Shore Blvd. The dominant noise type experienced on the trail is
mostly urban, with much of the noise being generated from the Don Valley Parkway and the subways and streetcars
that pass over the trail. This analysis demonstrates the impacts of urbanization on our natural systems. The noises
generated near the trail are detracting from the user experience, and are reducing the attractiveness of the area for
both humans and wildlife.

Mixed Nature and Mostly/Completely

Urban Urban

(Chung, 2013)
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Humber River

Study Area Description

The area of study along the Humber River
is bounded by Bloor Street at the south

and Eglinton Avenue at the North, and

the natural areas between the bordering
neighbourhoods provide the east and west
boundaries. This area was chosen because
of the mix of highly urbanized areas and
preserved green spaces.
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Humber River Study Area
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Old Mill Bridge

(Photo Source: Roth, 2013)

Unsafe pedestrian crossing near Old
Mill Bridge

(Photo Source: Roth, 2013)

Site A - Old Mill Heritage Bridge

The Old Mill Bridge is the firstaccess pointto the Humber Riverin the study area. ltisa
heritage bridge, builtfromstonein 1916 (Hulley,2013). Thisbridge providesanaccess
point to the multi-use trail on the east side of the river from Old Mill subway station.
The bridge is quite narrow, and there are no sidewalks, only a painted line onthe road,
presumablyindicatingspaceforbikeorpedestrianusage. Thisisanunsafecrossingfor
both humans and animals, as there is no separation from vehicular traffic. The design
of this bridge is safeguarded by heritage protection regulations, and as such, it would
be difficult to seek any reconstruction because of its protected status.

Recommendation
Installation of signage to indicate this bridge is shared between many
types of users.
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Site B - Parallel Trails

The section of the Humber River between Old Mill Road and Eglinton Avenue
has two parallel trails - at times only one metre apart - for pedestrian and cyclist
use. The trails are found on the east side of the river from Bloor Street to just
north of Dundas Street West, where the trails meet and cross over the river

and run along the west side up to Eglinton Avenue. The path running closest to
the river is designated for pedestrian use only, and is marked out with crushed
gravel, making it inaccessible for those using mobility aids. The other is an
asphalt path designated as a multi-use trail for all users. This path is considered
to be highly accessible and is connected to each of the trail access points.
Having two trails directly adjacent to each other does not seem logical. A single
multi-use path would improve the ease by which wildlife and humans are able to
navigate along the river’s edge.

Recommendations

1. Because it is closest to the river, remove the gravel pedestrian path and al-
low it to renaturalize.

2. Retrofit the asphalt path into a divided cyclist/pedestrian trail with clear mark-
ings to mitigate conflict between users of the trail.

Multi-use and pedestrian paths between Old Mill
Road and Eglinton Avenue
(Photo Source: Roth, 2013)

Parallel Paths
(Photo Source: Roth, 2013)

61 Fine Grain Connections - Humber

Case Studies:

Divided Multi-use Trails

In theory, cyclists yield to pedestri-
ans. In practice, this is not always
the case, and more often than not
cyclists expect pedestrians to get out
of their way. Having a line drawn
on a pathway designating cyclists

to one side and pedestrians on the
other can reduce the chances of user
conflict. Examples of this can be seen
throughout a trail system in Bonas-
sola, Italy, and on San Francisco’s

Golden Gate Bridge.

Bonassola Cycle Trail, Italy
(Photo Source: Cranbrook Guardian, 2011)

Designated lanes on Golden Gate

Bridge, San Francisco
(Photo Source: Reisman, 2011)
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Stairs to Baby Point Road
(Photo Source: Roth, 2013)

Baby Point Gateway
(Photo Source: Google, 2013)

Site C - Staircase to Baby Point Road

This steepandwooden staircase isthefirstpedestrian access pointafterthe entrance
at Old Mill Road. ltis situated just south of Magwood Park and connects the Humber
trail to Baby Point Road, a residential neighbourhood overlooking the ravine. There
are two key issues associated with this access point: safety and signage. The safety
of the staircase is questionable. It is old and weathered, it has been constructed with
noticeably uneven stair spacing, and there is a wide gap beneath the handrail. On wet
days, the wooden surface can become quite slippery.

In terms of visibility and signage, this access point is not very apparent from either
the Humber trail or from the street. Within the ravine, the staircase is hidden in heavy
tree cover. Pedestrians have to wander from the paved path to notice the presence
of a natural trail that leads to the staircase, and there is no signage indicating that
the stairs lead to Baby Point Road. For pedestrians entering the ravines from the
neighbourhood, there is a small path that leads to the top of the stairs. However, this
pathisindistinctand located betweentwo houses. Thereis no signindicating that this
is a public access point to the Humber River.

The staircase likely does not infringe upon the movement of wildlife within the ravine.
It is constructed upon the steep edge of the ravine, out of the way of the heavily used
path, and hidden from human activity atthe nearby park. This staircase is not suitable
for safe human or animal use. Itis recommended that the stairs be reconstructed with
higher safety standards and newer materials. As well, this access point needs to be
made more visible with gateway signage.

Recommendation
Reconstruct the staircase with higher safety standards and newer materials.
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Site D - Entrance to Trail via Magwood Park

This is a safe and accessible entrance for trail users through the park. Located
adjacent to the neighbourhoods of Warren Park and Baby Point, it provides an
excellent connection to the trail. Pedestrian and cyclists enter at grade, as all
grade changes occur gradually within the neighbourhood. There is no additional
construction required beyond the paved pathway and its ongoing maintenance.
This entrance has allowed for the ease of movement of humans of various levels
of accessibility and has not hindered animal movement as the at-grade trail can
be easily traversed. A lack of signage stating the connection to the Humber Tralil
may reduce the use of this access point for users who are unfamiliar with the

area. Accessible entry point to Magwood
Park

Recommendation (Photo Source: Roth, 2013)

Increase signage with the addition of a wayfinding map to orient visitors. SN N

Site E - Entrances near Dundas Street West

There are two entrances located immediately south of where Dundas Street West
crosses over the Humber River. The first one connects the trail to Lundy Avenue.
This entrance is accessible for both pedestrians and cyclists, and there is visible
signage indicating it as a gateway to the Humber trail. This is the superior of
the two entrances in terms of visibility and safety. The second entrance, a set of
cement stairs, is located at the end of Old Dundas Street, about 100 metres away.
This entrance is less visible, and is at the end of a dead-end street with no signage
posted. At this point on the trail, a sign informs cyclists to dismount their bikes and
walk, as the trail is not paved for a small stretch.

Recommendation , :
Increase signage at entry points to denote access points to the Humber River. oz G
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Entry point to trail from Old Dundas

Street
(Photo Source: Roth, 2013)
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Site F - Pedestrian Bridge

The pedestrian bridge passing over the Humber River located north of Dundas Street and South of a CP
Rail Bridge provides an excellent connection across the Humber River. The bridge is wide and is fitted with
materials that make it fairly accessible for those using mobility devices, and provides ease of movement
for pedestrians. Its surface is currently fitted with wide wooden boards that might make it difficult for some
users to navigate. A future improvement project might see the bridge fitted with a material that has a flat
and porous surface. Signs are posted to advise cyclists to dismount before accessing the bridge to lessen
conflict between users. The construction of the bridge does not impede the movement of wildlife along the
river’s edge. The bridge’s structural posts are set far enough back from the river’s edge that it allows for
the movement of wildlife underneath the bridge and parallel to the river. Benches are provided in recessed
sections of the bridge for pedestrian use, and are not in the way of active users. Given that the area is well

populated by people during the day, it is unlikely that wildlife would use the bridge as a means of crossing the
river during daylight hours.

Sign outlinig rules for users of the Pedestrian bridge extends beyondthe  Pedestrian bridge seating
bridge banks of the river allowing wildlife to ~ (Photo Source: Roth, 2013)

(Photo Source: Roth, 2013) pass through
(Photo Source: Roth, 2013)

FineGrainConnections-Humber 64



Site G - Underpass at Scarlett Road

Thisis anewly constructed pedestrian underpass that allows for the safe passage of trail users beneath the Scarlett Road
Bridge. Beforethisunderpasswas constructed, trailusers had to cross the road with no sign of any safety precautions being
taken. Now, the underpass requires that cyclists dismount to prevent any interference with pedestrian use of the trail.
However, the underpass was constructed without considering the need for wildlife accessibility along the river’s banks on
both sides of the Humber. Since the underpass was constructed on the west side of the Humber River, the eastbank is the
onlyremaining accessible wildlife connectionbeneaththe Scarlett Road Bridge. Thisisanexample ofaconnectionthathas
focused predominantly on human needs and has impeded wildlife movement along the riverbank on the western side of
the Humber. Ideally, the underpass crossing forhumans would have been constructedto ensure thatthe westernriverbank
stayed intact, and that both human and wildlife connectivity was taken into consideration.

Recommendation
Increase the width of the western riverbank to allow wildlife to use it as a means of passing under the bridge.

New underpass at Scarlett Road Underpass crossing at Scarlett Road
(Photo Source: Roth, 2013) (Photo Source: Roth, 2013)
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Site H - Eglinton Gateway

There is not a drastic elevation change at this entrance to the trail along the Humber River, which allows the trail
to be integrated easily into the rest of the urban fabric. It is a fully accessible entry point to the trail for users of all
capabilities. However, despite there being excellent signage along the trail, there is poor signage at this entrance
denoting that the pathway is part of a larger trail that follows the Humber River.

This site has been identified by the City of Toronto’s Eglinton Connects team as a connection point between the
new Light Rail Transit (LRT) line and the Humber ravine. The Eglinton LRT is being designed as a green corridor
connecting the Don Valley and the Humber Ravine and will improve pedestrian connections to the ravine system.
The connection from the LRT station at Mount Dennis is seen as a design opportunity to create more meaningful
connections to the Humber Ravine. The current Greening Eglinton plan states that there is a need to create safe
pathways for pedestrians and expand the awareness of the ravine as a natural asset (Greening Eglinton, 2013). The
plan does not consider the provision of safe crossings for wildlife, and does not provide solutions for the prevention
of pedestrian infrastructure becoming barriers to wildlife. The plan should be updated to provide for both human
and wildlife connectivity measures that do not hinder flow of any users of the pathway. Any infrastructure that will

be implemented to improve the connection for pedestrians from Mount Dennis station must not be designed without
considering wildlife patterns and movements.

Recommendation
Wayfinding signage must be placed at this site to indicate that this entry point leads to the Humber Trail.
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Rouge River

Study Area Description

Two locations within the Rouge
Park were chosen to examine
the current state of human and
animal connectivity. Location
one is found in the Tywn River
Area of the Rouge Park, and
location 2 is area immediately
surrounding the Glen Rouge
Campground. Stock was taken
of existing infrastructure, as
well as areas of possible im-
provement. Overall, the trail
systems within the park are
relatively well maintained and
signed; however, human and
wildlife connectivity is a seri-
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ous concern in some locations.
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Location 1: Site A - Old Concrete Pedestrian Bridge
Whentravelling along Twyn Rivers Drive between Sheppard Avenue Eastand Altona
Road there is a large gravel parking lot located on the south side. The river is a few
meters south of this parking lot, yet there is no designated place to cross to the
other side of the river and the trail system on the south side. In the past there was a
concrete pedestrian bridge over this section of the river that made for easy crossing.
The bridge, which was not in a state of disrepair, was demolished decades ago and
large slabs of concrete still lay in the water today. The most apparent opportunity for
better connectivity at this site is the reconstruction of this demolished bridge, as itis
located in an opportune location to attract and facilitate human crossings between
- — the banks of the river. This will allow people to gain access to both the north and south
Remains of demolished concrete sides of the Rouge River at this location. The gravel parking area is clearly in place to
E,’,L'gggme: Ketchabaw, 2013) attract visitors to a pre-determined location, so it only makes sense to provide the
necessary infrastructure to prevent them walking along the roadway and across the
narrow bridge further west. For instance, a smaller wooden bridge could be used to
replace the large concrete bridge that was demolished. This would also provide an
opportunity for the bridge to be constructed in a manner that does not impede the
movement of wildlife living inthe area, and could serve as a wildlife crossing structure
if fitted with appropriate materials. Wood from the Rouge valley could be used and
upon completion an informational panel could be installed. The panel could discuss
the importance of the natural heritage features within the Rouge, relay important
information about animal habitats and species-at-risk, and encourage better
stewardship by educating and creating awareness.

Recommendation
Reconstruct the pedestrian bridge to allow access to both the north and south

Rendering of a new bridge crossing

the Rouge River ) i
(Photo Source: Ketchabaw, 2013; Edit: Cameron, 2013) sides of the ROUge River.
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Location 1: Site B — Twyn Rivers Drive and Bridge

Twyn Rivers Drive bisects this area of the Rouge Park and poses a real danger
for humans and wildlife looking to move north or south across the landscape.

To access the Twyn Rivers Drive Bridge from the parking lot a person can either
walk along the trail that follows the Rouge River or along the unpaved shoulders
of the road. Currently there is no signage provided in the parking lot area to guide
users of the trail system to this crossing structure. A map showing the location of
the nearest bridge should be provided near the parking lot area. As well, bicycle
use is prohibited in the Rouge Park and as such, cyclists are confined to the
shoulders of Twyn Rivers drive at this location. This is extremely dangerous, as
the road does not have a paved shoulder on either side and has sharp bends, :
which reduces visibility around corners, and leads to conflicts between the various | Egyisting conditions near Twyn Rivers
types of users needing to gain access to this bridge. The bridge spans the river Drive Bridge

and was designed exclusively to accommodate motor vehicles. Because the road | (Photo Seurce: Ketehabaw, 2013)

and bridge do not have paved shoulders or sidewalks, pedestrians and cyclists
are forced to share the roadway with motorists. Twyn Rivers Drive and the narrow
bridge also act as a barrier to wildlife looking to follow the river’s edge as the
banks disappear either forcing animals to enter the water or cross the road. As
well, this site does not have any fencing to direct wildlife away from the roadway or
to deter them from crossing.

The bridge currently does not support multi-modal transportation and creates a
very dangerous environment for pedestrians, cyclists, and wildlife. The roadway

surr.ounding the e>.<isting narrow bridgg, and the bri.dge itself, needs to be Rendering showing how this
designated for review when re-surfacing or road widening occurs. The installation connection point can be improved.
of a paved shoulder should be the first priority. Strategic placement of culverts (Photo Source: Ketchabaw, 2013; Edit: Gameron, 2013)

and tunnels should be used in areas where wildlife is being struck by vehicles,
to allow for safe crossing. Directive fencing or barriers would also need to be
installed to guide wildlife to these crossing structures. Improving the width of the
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Rouge Park trail system
(Photo Source: Ketchabaw, 2013)

riverbanks under the Twyn Rivers Bridge would create a continuous path along
the water’s edge for wildlife to use as a means of passing under the roadway. In
addition, just north and south of the existing bridge, the trails continue on either
side of the road, however, crossing is made difficult because of sharp bends in
the road and the high speeds of travelling vehicles on these roads. Unfortunately,
Twyn Rivers as it exists now is too narrow to accommodate a solution similar to
what was installed on Pottery Road to connect sections of the Don Trail.

Recommendation
A multi-use trail along Twyn Rivers Drive and Bridge should be installed to better
accomodate all users.

Location 1: Site C — Trail System and Signage

The trail system at this site is well established and extensive, although it

is all unpaved and therefore not accessible to everyone. The existing trail
system at this site has natural ground cover and therefore does not restrict
the movement of wildlife across designated hiking trails. As mentioned,
informational signage at the parking lot is non-existent. As the parking lot is
where people who use this site begin their journey, extensive signage and
informational boards would be very useful. At present, this site does not have
any signage related to the wildlife found within the area. The incorporation
of wildlife crossing signage to inform pedestrians, cyclists and motorists that
wildlife are present and will likely cross their paths when they are moving
through the area is also needed.

Recommendation
Informational panels and a wayfinding system should be implemented at this
access point.
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Location 2: Site A — Pedestrian Bridge

At this location there is a pedestrian bridge that is found just north of the 401
overpass, and is large enough to facilitate the movement of pedestrians across
the river. The rationale for having a pedestrian bridge at this location and not at
Location 1 is unknown. The pedestrian bridge at this location could serve as a
crossing for certain species looking to gain access to both sides of the river, and
would likely be more attractive if it was retrofitted or naturalized to better suit their
crossing needs. At this site, the Rouge River provides a natural connection for a
number of species, including fish, amphibians, reptiles, and birds. However, the
rivers banks in some locations are relatively steep because of erosion and do not
provide an accessible route for wildlife along the water’s edge.

Recommendation

Retrofit this bridge with new materials that can accomodate the movement of a
variety of species.

Pedestrian bridge across the Rouge
River
(Photo Source: Ketchabaw, 2013)
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Porous paving stones found under

the 401 overpass
(Photo Source: Ketchabaw, 2013)

Trail system at Location 2
(Photo Source: Ketchabaw, 2013)

Location 2: Site B — Trails and Signage

The trail that leads from the parking lot located just north of Kingston Road to the
pedestrian bridge is paved and therefore accessible. South of the parking lot,
Kingston Road and the 401 both pass over the Rouge River with large bridge
segments. Underneath these bridge segments is a wide and flat path that is a
mixture of gravel, dirt and porous paving stones. The portion of the trail at this
location found beneath, and south of the 401 overpass, uses porous paving
stones to delineate the trail. Porous paving stones can prohibit the movement of
certain species, particularly small reptiles, and therefore contributes to habitat
fragmentation. However, the collection of overpasses at this site allow for wildlife
to move under the road infrastructure and parallel to the river primarily on its
west side.

Eastto westand north to south connections are well maintained and easy to traverse,
though the north to south connection is not accessible for all users, especially those
with mobility devices. A critical point of consideration in the discussion of human
connectivity at this site is accessibility. It is especially easy to overlook in a natural
setting where one automatically assumes that able-bodied individuals will use the
space. However,thereisabalancetobe struck betweenkeepingalocationinanatural
state and creating accessible locations. Whatis an appropriate level of accessibility is
beyond the scope of this analysis, but as it stands, people with disabilities would not
be able to navigate the trails and roadways at both locations 1 and 2.

Recommendation
Replace porus paving stones with those made of a natural material to allow for the
movement of species of all sizes.
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Location 2: Site C - 401 Underpassage

The collection of overpasses at this site allow for humans and wildlife to move
under the road infrastructure and parallel to the river primarily on its west side.
While the armature of the 401 does allow for safe wildlife crossing underneath
it, noise pollution and lack of sunlight penetration likely deter many species from
using this corridor for passage.

Directive fencing is needed along the edge of Kingston Road to guide wildlife away
from, and to discourage them from crossing the road. Fencing is used under the 401
overpass to prevent both people and wildlife from gaining access to the highway. The
current fencing has not been maintained and would require a finer grain of mesh to
prevent small mammals, amphibians, and reptiles from passing through. While the
highway overpassescanserveasashelteredareaandameansforwildlifetocrossthe
landscape and avoid the highway, it has virtually no plant life or natural ground cover,
assunlightisblockedfromreachingthe ground. Again, thislikely deters some species
from using this corridor to access the north or south sides of the 401 and Kingston
Road. Theremoval ofthe porous paving stonesto provide natural ground cover would
allow for the movement of all species no matter their shape or size. Renaturalization
of the area under the expressway with plants that are tolerant of shade could serve to
attract wildlife to this area. The introduction of plant species could also serve to muffle
the noise from the traffic overhead that might discourage wildlife from using the
space.

L

Trail passing under the 401

(Photo Source: Ketchabaw, 2013)

Recommendation
Install barrier fencing around 401 overpasses to ensure humans and animals

cannot gain access to the roadway. Pedestrianbridge acrossthe Rouge River
(Photo Source: Ketchabaw, 2013)
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Elevation Changes

Each of the study areas in the Humber, Don
and Rouge watersheds have very different
changesinelevation.TheRougestudyareas
do nothave any major changesin elevation,
but sections along the Humber and Don
Riversareextremelysteep,asdemonstrated
by the narrow contour lines on the eleva-
tion maps. These drastic elevation changes
pose connectivity challenges for people as
they limit accessibility to the entrances of
the trails. Stairs are commonly usedto over-
come the changes in elevation, butthey are
not accessible for all users. The installation
of a ramps or elevator would ensure that all
individualscaneasilyaccessthetrails. How-
ever, any infrastructure that is constructed
to provide better access for humans must
not hinder the mobility needs of wildlife. For
example, staircases must be built to allow
wildlife to pass beneath without any barri-
ers.

Humber River

Contours (5m)

0 0.25 05
) Kilometers

Water body

Humber Ravine Elevation Map
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Rouge River
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Overcoming Elevation Changes: The Highline, Stairs and Ramps

(Photo Source: The Highline, 2013)

The Highline, New York City
TheHighlineisafullyaccessiblelinear
park and trail system located in New
York City. It is a former freight line
that is elevated 30 feet above street
level (The Highline, 2013). Staircases
provide access to the trail, but to
ensure that it is fully accessible for all
users, a number of entrances to the
trail provide access to elevators.
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(Photo Source: Roth, 2013)

Stairs

Staircases are a traditional and
common application to accommodate
changes in elevation. A series of
staircases are used within the Toronto
ravine system. Riverdale Park has
an excellent staircase connected to
the pedestrian and cyclist bridge. It
providesalinkbetween Riverdale Park
EastandRiverdaleParkWest,andalso
provides an entry point to the Lower
Don Trail.

(Photo Source: Roth, 2013)

Ramps

Ramps provide excellent elevation
change connections for pedestrians
and cyclists. Newly constructed
Underpass Park has been connected
to the Adelaide Street East Bridge
with a ramp. Despite requiring a
larger footprint than elevators, ramps
provide accessible connections.



Recommendations

In today’s climate of decreasing public investment in civic infrastructure, we are faced with an increasing need to repair
existing and often crumbling transportation infrastructure. There are a number of opportunities to adaptively reuse

or retrofit some structures for wildlife crossing purposes, whereas new structures may test alternative and emerging
sustainable materials at lower lifecycle costs (Lister, 2012). Addressing wildlife road mortality in the road planning stage
by constructing roads in locations that minimize habitat fragmentation or with integrated mitigation measures will have
the greatest chance of success at minimizing impacts of road mortality on wildlife populations (Garbutt, 2009; Glistaet al.,
2009). Integrating mitigation measures intoroad construction plans may also prove economical inthe long-term compared
with the need to retrofit roads with crossing structures (Garrah, 2012).

Moving forward, the most effective way to increase wildlife connectivity in the City of Toronto is by establishing a better
connection between capital infrastructure projects and animal road crossing structures. It is likely that any new capital
infrastructure projects planned within Toronto’s ravine system will lead to further wildlife habitat fragmentation. The
inclusion of adequate crossing structures can help reduce the consequences of habitat fragmentation by enhancing the
ability of wildlife to travel through bisected landscapes (Vancouver Island University, 2011). To this end, the following
provides a set of criteria that should be examined whenever a capital road project or a road revitalization project is
undertaken within Toronto’s ravine system. These criteria were chosen based on the analysis of missed connections from
each watershed, as well as a body of research about site-specific wildlife crossings:

+ Hot spot for wildlife death

+ Hot spot for population clusters (amphibians, reptiles, mammals)

+ Clusters of endangered species

+ Clusters of vulnerable species (i.e. reptiles and amphibians because of their slow moving nature)

+ Suitable ecosystems on both sides of the crossing

+ Existing infrastructure that can be retrofitted

+  Where there is an opportunity for directive fencing to be installed in conjunction with crossing structures
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CULTURAL CONNECTIONS

79

Even though there are existing and proposed physical connections in the ravine system, humans must be motivated to
navigate them. The creation of cultural connections can be achieved through the use of signage and public art. Each
individualvisitortotheravines willdevelop apersonalrelationship withthe landscape based ontheirawareness ofthe site’s
history, their own past relationship with the landscape and their experience interacting with the landscape.

Wayfinding is both functional and symbolic. Signage can provide tangible benefits to the ravine system by clarifying the
relationship between the trail and the surrounding city streets and by educating users about native plants and animals.
On the other hand, using public art for purposes such as daylighting provides the wayfinding strategy with a symbolic
component.

Functional Symbolic

=

(Photo Sources: Curzon, 2008; Crew Magazine, 2013; City of Toronto 360 Wayfinding Strategy, 2013)



Public Art

The Lower Don Trail, the Humber Ravine, and the Rouge River Ravine would all benefit from public art, although only the
Lower Don Trail has a public art initiative in the works. The Lower Don Trail Master Plan will provide a guide for integrating
art into the natural setting of the ravine, so for the purpose of this manual, the focus is on types of public art that relate to
the overarching goal of creating connections — in this case, cultural connections.

Public artshould be placed atlocations that would benefit from being highlighted, like the entrances and exits and strategic
intervals along the trails. Art pieces should be durable and reflect the natural environment. Art can also be used to highlight
the history of atrail and the cultural connections that have been created with the environment over time. The use of natural,
durable materials and culturally specific imagery and themes will help visitors to the trails create lasting and meaningful
culturalconnections withthe landscape. These recommendations can be usedto guide the public artinitiative inthe Lower
Don Trail and inform other public art initiatives that may be introduced in nature trails anywhere.

Watershed Wall,
Evergreen Brick Works

“Instead of the repetitive criss
crossing of city streets, the piece
depicts ghostly homages to the
lost rivers of Toronto etched
into the rusted steel. To consider
this work as a map is to confront
Toronto’s ecological essence.
“Where is your watershed
address?” is the question the
installation asks the occupants
of the region.”

“The whole purpose of the
artwork is to reconnect us to the
watersheds that sustain us - to
look at a map of Toronto from a
different perspective and raise

- our water consciousness.”
reeks and - Sardella, 2010

: r 1 ‘ _.;).,_ — \ / il— -
The Watershed Wall at Evergreen Brick Works is a public art piece that highlights the rivers , ¢

ravines that run through the city.
(Photo source: Martel-Bryden, 2013)
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Public Art Case Study

The Valley Trail Public Art Project Competition in Whistler, British Columbia has produced thoughtful and appropriate public art
projects in a natural setting. The art pieces that are most applicable to the Toronto context can be placed in two broad categories:
landmark art pieces and animal awareness art pieces. The landmark art pieces are permanent installations, they are made of resilient
materials, and they are memorable and culturally significant. This type of art reassures newcomers to the trail that they are on a
designated path and helps them create a mental map of the trail over time. Public art pieces along the trail also depict animals in
situations that mimic their natural behaviour. These art works remind visitors that they share the trail with wildlife. The Valley Trail
Public Art Project Competition has produced high quality art works that are sensitive to Whistler, B.C.’s cultural and historical context.

While Toronto has a different cultural and historical context, inspiration can be taken from these creative and meaningful works.

Bird Statue along the Whistler Valley Public Art Trail
(Photo Source: The Whistler Valley Art Trail Competition, 2013)

g—

Totem Pole along the Whistler Valley Art Trail
(Photo Source: The Whistler Valley Art Trail Competition, 2013)
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Daylighting

The Don River is more than what
meets the eye. Portions of the river
have been submerged beneath
the built environment. Public art
can be used to increase awareness
about the invisible presence that
the river has beneath the city’s
streets. Suitable artistic forms are
bronze cast in sidewalks or, a less
permanent option, is paint on

the surface of sidewalks. Other
innovative public art approaches
to daylighting can be suggested by
artists are who are commissioned
by the city either through a
competition, open call or selection
process.

Apainted river on Gould Street on Ryerson University’s campus brings to light Moss Park
Creek, a riverthatruns underthe campus, andincreases awareness ofthe city’s extensive

river network, much of which is buried under the city.
(Photo Source: Cameron, 2013)
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Signage

Signage inthethree ravine systemsdiffersin quality. The signsinthe Humber Ravine
system are well maintained and they look clean and new. Their state is due in partto
their high placement, out of reach of potential vandals. The signs in the Rouge River
Ravine System will be updated as part of the rebranding of the ravine as a national
urban park. The Lower Don Trail signage is currently aging, inconsistent and poorly
maintained. The signage in the Lower Don Trail will also be updated soon in accor-
dance with the strategy outlined by the Lower Don Trail Master Plan.

All three ravine systems should have signage at the entrances and exits to the
trail as well as at nodes that are evenly spaced throughout the trails for wayfind- W
ing. Wayfinding signage should clarify the relationship between the trail and the Vandalized sign along the Lower Don
surrounding city streets. It should also indicate the distances between exits and Trail

the location and length of identified walking and biking routes. It is also important | (Photo Source: Roth, 2013)

for signage to educate visitors to nature trails. Information about the native ani-
mal species is important, especially when certain species, like coyotes, require
caution. Information about plant species and the history of an area make visiting
a trail an educational experience and it helps visitors to appreciate a trail and
feel more of a connection to their environment.

Toronto 360° Wayfinding Strategy

The City of Toronto currently has a wayfinding strategy that aims to increase sig-
nage in the downtown core to help tourists and locals alike navigate the city on
foot. It is recommended that this strategy be expanded into the ravine system to
better integrate our natural systems with the urban fabric that surrounds them.

Educational panels along the Humber

Ravine Trail
(Photo Source: Roth, 2013)
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Gateways - Highlighting Entrances

Dramaticgatewaytransformations helptoidentify and celebrate the entrancestotrails. The Humber, Donand Rouge Trailslack effective gateway sig-
nage. The use of public art can improve access points within each trail and improve wayfinding throughout each trail system.

Gateways
Access along Scarlett Road, Humber Trail BabyPothateway, HumberTra|I
(Photo Source: Roth, 2013) (Photo Source: Roth, 2013)
Potential
Gateways
Oxhey Woods Gateway, Northwood, United Klngdom Trillium Trail Gateway, Kitchener, Ontario
(Photo Source: Cordell, 2012) (Photo Source: City of Kitchener, 2013)
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Trail Maps - Highlighting Entrances

Entrances Precmcts and Nodes

o Node as Precinct Boundary

o Nods as Pracinct Gentre

05“ "% Existing/Potential

Existingandproposedentrances, recinctsandnodesalongthe LowerDonTrail. Theseareashavebeenidentifiedasideallocationsforthe place-

ment of pubic art and signage. Maps similar to these should be produced for the Humber and Rouge Watersheds
(Photo Source: The Lower Don Trail Master Plan Presentation, 2013)
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WHAT CAN YOU DO?

Create a wildlife friendly garden

Gardens provide vital habitats for wildlife, and contribute to a larger network of greenspace, allowing for species to
move freely across the city. They help to reconnect fragmented habitats within the city. Gardens also absorb carbon,
provide floodwater management, and help cool the city. There are a number of ways to make your garden wildlife
friendly:

Include layers of vegetation that mimic natural landscapes, including drought resistant plants, broad leaved

trees, wildflowers, trees and shrubs of various heights, and groundcover.

Allow flowers to go to seed. Seed-eating birds eat seed heads of plants through the late summer and fall.
Planttrees and shrubs that hold their seeds and berries during the winter months. Finding food sources during the win-
ter is a challenge for birds in the city

Add plantings to windowsills or balconies. They create shelter areas and stopping points for insects and birds as they
travel through the city.

Use mulch. It enriches the soil, encourages growth and helps to prevent water loss in your garden.

Add a green roof to any sheds in your yard.

Avoid using chemicals.

Install a bird feeder in early fall and keep it clean and stocked until the spring. This helps to supply food for birds during
the colder months.

Place a birdbath or fountain in a sheltered area.

Install nesting boxes for birds.

Install a pond.

Avoid using exclusionary fencing on your property.

For more information about how you can make your garden wildlife friendly, visit the following sites:

Canadian Wildlife Federation — Wild about Gardening (www.wildaboutgardening.org)
Evergreen Native Plant Database (www.evergreen.ca)

Ontario Nature (www.ontarionature.org)

Toronto and Region Conservation Authority — Bird Gardens (www.trca.on.ca)

The Ecologist — Green Living (www.theecologist.org/green_green_living/gardening

86



A wildlife friendly garden

(Photo Source: Hawes, 2009)

Design of a wildlife friendly garden
(Photo Source: Jane Hamel Garden Design, 2012)
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(Photo Source: City of Ryde, 2012)

Deer in a backyard
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Get involved in local conservation efforts

+ There are a number of organizations within Toronto working to create a more sustainable and resilient future for
the city.

* Toronto Environmental Alliance (TEA) is a not-for-profit organization that works to find solutions to the city’s en-
vironmental problems and to promote a greener Toronto. For more information about getting involved with TEA, visit
www.torontoenvironment.org.

+ The Toronto Zoo is involved in a number of conservation initiatives and depends on the public as an important re-
source for these conservation efforts. To find out how you can get involved with the Toronto Zoo, visit www.torontozoo.
com/conservation.

+ The Toronto and Region Conservation Authority (TRCA) provides a number of ways for the public to become
involved withtheirconservation efforts. The TRCAoffers ways forfamilies, individuals, and communities to getinvolved.
Visit http://trca.on.ca/get-involved/index.dot for more information.

e Evergreen is a national charity that works to create more livable cities. Evergreen Brick Works is a community envi-
ronmental centre located withinthe Don Valley, andisanimportantoutletfor supporting Evergreen’s projects. Thereare
anumber of ways in which you can getinvolved with Evergreen Brick Works to help support the development of a more
sustainable and livable city. Visit http://ebw.evergreen.ca/.

+  Supportthe #LOVETHERAVINES campaign. Visit www.lovetheravines.com to find out more about this campaign and
to provide support in their mission to protect Toronto’s ravines.

* ParkPeopleis aToronto alliance forimproving the city’s parks. If you would like to get involved in your local park, visit
www.parkpeople.ca.

+ The Centre for City Ecology provides community members with opportunities to participate in discussions about
Toronto’s planning and development. For more information, visit http://cityecology.net/
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MOVING FORWARD
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The work that has been done in this project leaves room to grow and be built upon. Described in this section are a number
of possible ways to move the research of landscape connectivity within urban environments forward. One suggestion for
a future project is to study the benefits of, and the process involved in developing a Greenspace Master Plan for the City
of Toronto. This type of plan was created for the City of Ottawa in 2006. It serves as an inventory of all the greenspaces
in the city, including natural lands, open space and leisure lands, as well as greenspaces surrounding city infrastructure,
institutions and business parks. The plan includes an objective of increasing greenspace connectivity and it also sets
strategicdirectionsformanagingandextending Ottawa’sgreenspace network (City of Ottawa, 2006). Agreenspace master
plan would aid Toronto in developing city-wide goals for increasing landscape connectivity and to help identify where
infrastructure and development projects intersect with key greenspaces and sensitive natural areas. Future development
pressureonthecity’sgreenspacescanbeassessedandpreventative actionscanthenbetakento protecttheseareas. This
would ensure that the construction of access points are sensitive to both human and wildlife needs and can be planned
before development begins. A potential future study can examine these benefits, among others, and determine how this
type of plan can be established and who should be involved.

A limitation that was identified while carrying out this project is the lack of coordination between organizations within
Toronto who are advocates for the ravines and the city’s greenspace network. Moving forward, greater collaboration
between stakeholders and better coordination of their efforts needs to be achieved. Specifically, the clarification of roles
and responsibilities in greenspace management is an important next step. The potential role for a Greenspace Master
Plan to serve this purpose should be further explored. A Master Plan would be useful for identifying the key organizations
involved in managing Toronto’s greenspaces. It could also be used to clarify each organization’s role, responsibility, and
jurisdictional authority over specific inventoried lands. Some organizations have already been identified throughout this
work, and there other organizations whose mandates and initiatives can be identified and integrated with other work being
doneinthecity. Examplesinclude: City of Toronto Departments of Environmental Planning, Transportation Planning, Parks,
and Engineering; private organizations such as the Toronto Region Conservation Authority (TRCA), Ontario’s Ministry of
Transportation,and WaterfrontToronto; non-governmentalorganizations, suchas Evergeenandthe Ontario Road Ecology
Group (OREG), that have been involved in protecting, maintaining or expanding Toronto’s green space network.

Finally, to carry this work forward, it is important to better understand the patterns of animal movement across the city to
help inform the alignment of animal crossing structures with capital infrastructure projects. Itis challenging to recommend



theimplementation ofthese structures withoutthe knowledge of specific species habitats, hibernation and breeding areas,
and their movement between them. Amore complete database of wildlife movement and migration patterns would greatly
benefit the city’s ability to implement wildlife crossing structures where they are most needed. For example, the Ministry
of Natural Resources has an excellent database of endangered, threatened and at-risk species, and the measures to be
taken for their protection. As such, a multi-disciplinary approach would be optimal for gathering data on wildlife migration
in the city. Encouraging more sharing of data layers between departments and across agencies of varying disciplines is
a recommended next step. This will also facilitate more communication between invested stakeholders, and will help to
encouragenewonestobemoreinvolved. Organizationslike ParksCanada,theMinistryofNaturalResources, OREG,andthe
TRCA should be involved in this type of project.

Awareness of the benefits of having greenspace, and more importantly a connected greenspace plan, must be conveyed
to all disciplines involved in Toronto’s city planning and building. Ongoing education programs for engineers and other
city departments must be developed as part of larger education campaigns within the city to support the health and
preservation of greenspace. This type of education will require collaboration between groups and transparency of data
and information. Work that focuses on data sharing across departments and between organizations will inform education
campaigns for professionals and the public. Despite only a few potential future projects being listed, there is significant
potential for several other projects to stem from this work.
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a great way to explore the city and its parks, trails,
waterfront and natural areas.

Tips for Exploring Toronto on Foot

 Walk with others
« Wear a broad-brimmed hat, comfortable footwear

2 clotin

2 lght fanny pack/osckpack with
* igentitcation and » ari
ot sroundings

« Cross streets safely at traffic lights and
« Use caution on all routes, as recreationa trails

 may be sigpery o obsiicted

to others. Keep to the right.
B Resve:t our environment and keep Toronto
utiful

« Folow sun safety recommendations

Walking and Hiking is Good for Your Health!

ou are never too young o too 0 to go or a wak
Walking is good for you

« Refreshes the mind and

control osteoporosis
elps you to reach and
maintain a healthy weight

« Trains your heart, lungs
and muscles to work better
«Isav:
Your door

Many community associations and walking groups
produce detailed walking maps as well as off
guided walks. We encourage you to seek out these.
additional resources to continue exploring Toronto’s
parks, tralls, waterfront and natural areas,

(see map legend).
Discovery Walks

Centrl ey e at 416-392-1111.

The Intohealth Partnership
has created a series of free walking guides, called
TLET'S WALK". Visit www.intohealth.

these guides or receive other information on being
physically active in the city.

The Walk into Health Pedometer Lending

‘small tool that counts your
steps and can encourage
you to walk and explore
ca/health/walkintohealth

Hike Ontario provides access to all hiking trail
clubs in Ontario as well as local walking information.
Visit www.hikeontario.com

High Park Community Advi
e e e
Visit www.highpark.org or call 416-392-1748.

Walk the Don is a series of self-quided interpretive
walks within the Don River watershed. View trail
quides and maps at www.trca.on.ca/walkthedon

ruce Trail Club operates an extensive
kg prograns farng over 300 s annat:
Visit www.torontobrucetrailclub.org or

call 416-763-9061.

Toronto Field Naturalists conducts organized
walks year round.

Visit www.torontofieldnaturalists. org

or call 416-593-2656.

The Safari
Walking Gr

for people who are
biind or low vision,
wal

during spring,
summer and early

Contact safariwalk@sympatico.ca

Heritage Toronto conducts free guided neighbour-
hood walking tours. Visit www.heritagetoronto.org.
or call 416-338-3886.

Lake Ontario Waterfront Trail stretches across
the city’s waterfront. For a listing of events and to
Gbtain Mmape, VISt W waterTonraiong or

call 416-943-8080.

LEAF: s an organizsion that offes guided Toronta
Tree Tours through neighbourt
U o eoronte or of ot 436-413-5244,

The Rouge Valley Naturalists conducts guided
nature walks and theme hikes year-round. Visit
‘www.rougevalleynaturalists.com or

call 416-282-8265

The Outing Club of East York offers year-round

walking and hiking both inside and outside Toronto.
it www.outingclubofeastyor

contact info@ocey.org

Learn a skill, swing a racquet, kick a ball, ride a bike,
take a swim, go camping or tee of

few of many activities available to you right here in
Toronto!

jer of Movement,
by providing program

their physical activity
ke healthy  pags Foresty & Recreaton
Move your way, everyday!

416 338-MOVE (6683)

choices.

o find out more sbout our recrestion program, ick
up a Toronto FUN Guide at your local commun
Centre, call Access Toronto ot 416.336-0338 o vislt
www.toronto.ca/parks

THE HEALTHY WAY

Sun Safety Recommendations

While outdoors, be sun safel
Visit www.tororto.ca/health/sun

Limit time in the sun between 11:00 a.m.
3 and 4:00 p.m.
Look for shaded areas to do outdoor
activities,

Wear 2 hat with a wide brim or with a flap to
cover the back of the neck.

VA D S O L 4
%A as possibl
. Put on UV protective sunglasses.

Use a sunscreen with SPF 15 or higher and
UVA & UV protection.

Air Quality Health Index

The Air Quality
Hesith index (AQHD)
o qualty
ona scake fro
16 10.and tels you
when It best to
active outdoors.
The higher the

active outdoors. For more information,
Visit www.airhealth.ca

HELP DOUBLE TORONTO'S TREE
CANOPY AND GROW THE URBAN
FOREST  ~ -

More than three
million trees live in

and along our streets.

o B A e

e e e

our urban forest s a natural leg:

s P T )
ices, Visit www.toronto.

call 416°338-TREE (8733).

You can help grow

wide Trees Across
Toronto (TAT)  1irrs actoss
nts. TORON 10,
Information on

this event and other volunteering,

toronto.ca/parks/tat
Also, visit www.toronto.cajgreentoronto or cal
416392-LEAF (5323). Tax-deductable donations can
be made through the Toronto Parks & Trees Foundation
at www.torontoparksandtreesfoundation.org
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The map of the ity
has been divided into
east and west,

Yonge Street as the dividing line. There s sufficient
overlap on both sides of the map should your route
cross the centre of the city.
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Some ideas about safety, see the.
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